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[Abstract] The extreme natural environment of high-altitude regions significantly increases the risk of acute pulmonary
thromboembolism. In these areas, the clinical manifestations of acute pulmonary thromboembolism often overlap with those of
conditions such as high-altitude pulmonary edema and pneumonia. Moreover, the specificity of commonly used biomarkers like D-
dimer is reduced due to high-altitude physiological adaptation, and clinical assessment tools developed for low-altitude settings may
not be applicable. Coupled with relatively limited medical resources, this leads to diagnostic difficulties and inaccurate risk
stratification. Although treatment follows standard pulmonary embolism management principles, special problems arise, including an

elevated bleeding risk with thrombolysis in the hypoxic high-altitude environment and delays in patient transport. Consequently, the
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diagnosis, differential diagnosis, and treatment of this condition face severe challenges. Therefore, the Military Clinical Key Specialty

(High Altitude Medicine), the Ministry of Education Key Laboratory of Extreme Environmental Medicine, the Key Laboratory of
Military Logistics Research, the Military Key Laboratory of High-Altitude and Cold Environment Medical Support, and the Army
Trauma and Cardiovascular Disease Specialist Alliance convened national experts in fields such as high-altitude medicine, cardiology,
vascular surgery, emergency medicine, critical care medicine, and respiratory and critical care medicine to jointly develop the Chinese
Expert Consensus on the Diagnosis and Treatment of Acute Pulmonary Thromboembolism in High-Altitude Regions. This consensus
covers four main areas: epidemiology and pathogenesis, diagnosis, treatment, and prevention and follow-up of acute PTE in high-
altitude regions, comprising a total of 16 recommendations. It aims to guide the prevention, treatment, and research of acute PTE
under the unique conditions of high-altitude environments.

[Key words] high-altitude regions; acute pulmonary thromboembolism; diagnosis; treatment; consensus
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BRMKXPTET 5| AN E AT mfnsy e, A ETREEN., HiH 7 €5 K5 WILHE,
BREACET K, AREHEECENEL>L0, = RBWMILWSE B AL (TAPSE)<16 mm ., M i 5 ol 46 &
e, kg E R EE ) FONeI —RMEE R R R, EFREBEREENPTERL Y, CEME
AR EEABRECET KMLERTREZRY,; BEFS-AEREFAE T, FEERRS
W—aAFEAEGHMs kEmERAY, TRERS>ET, A, F& G H & sk 4 E
BB CEY RPIME A E R A, PRAELEFXAEE G, EHRCOPDAKMEN X, PTEL
5 T PTE 4 # 7 & 2h EAE M 8y v 20 ki JE LB A 0 E WAL B 2 70, R 75FIRAI A R T
AR R s A s R S E . AN ENAREPTED iAo B F R AR E . —
HEBEREERA TR Y, BAEAPTERAL W TAPSERRAELAAEHE, ZRUETACEEACENA LM
A AEM G5 ok % R, RTIKAMM o k& EW W T, TAPSEE &R AKPTE A4 EF EAH MM,
TR EESHATEHEPTEN P ERITHD, BRIETE, AUESACENE I ERKETET AR,

CTPAZ BRI Z M THEM X PTEL W v &tnE, MTEWNAMMeELS, RABMMEE, H7
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BACTH I E K Qunadli iF 2P IF A X PTENFERLE . 3 A% E, AR BT HENA
A%%[M]O

TR E I E M F I DVT W R E A R RS, NDVILHWERFET L, Aaii
M PTE B %, &3 H Mol ke EABN THDVT & £ X W L5 TR HMsh ke R i ABN B EHER
7 2500~4500 m # PTE £ # & 3 T B DVT 8 b 7l & T & £ #0945 78 1800~2450 m 9 A 21, 7R [/ g 417104
TR B R PTE B & A F THDVI WA £ RAA — &4 W, T LIELEATCIPA B4,
FRB ER RN AR A, KA TR ESFRTDVT, TN AELHETE LM PTEL B NEA )
K AE S

B bRt RS E S, HEMR AMPTE EH O BT RIAA SQuT . EM s, BB
o, BMEBKEE ., R4 E S S H R gloonves  dhagq T ME, EROHEE, QBB KPR
Rk, s E HAFST-TREEGREPTEABE PN AL NPIAEEG TFRPTERY, MEHMAR. FXX
FEWEE, EHFHE. WAPKENLHEZRY, ZAHTLIA, FRALEK L EEJE PTE A H,
SQuT EF B A AL THE 2532, ¥EEHKCOPD A inEW A% h4&FPTEL 5 & 4 PTE4,
HRENSQTMAMER T TEM L ERRHEZR, RIFEHMK EMPTEAH OB HELIAEZ &
Wi R, ERERLSEFHIFENERE. B/ K 2% PTE B ¥ X &N A 7 & I i 2038 38 4 Fn fif 20 fik T
B EABREREAKMe kg ENEETEHEMIERE L, b, MV/QE %Y PTE B E K&
R EAMNTR, WELIEGESTEAMSGRMAE, AV/QEAFFERA#EM LA, BAFNEMK, EAT
FLREEWNEFL,

FEEMNE, AOAMMERIN(WH L SQuTAE. ARLEFHEE . HAOEY AE)FRFAMPTED
W, [EE R EAKPELE, WTRSHEBTREEQERAX, FHEGREHTERN H M.

BEEN: FERMRAMPTEN D N EFEEMLAE, BHEKREIA, NRiIFRH., LBEFEMY
hEtht, FRAGEEATEN DB B AN ARGIEREB, HERE]D

H B B Wells 3 2% 5 B # [X &4 M PTE B F #HATIE K T ik T4, ZRAABLEF R (nwS)HFE
ZHVIENGEHZ(AFEFHEKEE. HA. QENHE), ELPTENERTEAET L HLA, AGHED
HERNEER(waMF LK. EREMARBZZHMRG, EEEEFE(WROE, REFEE)THEH
Wells iF 9 &7 TEBHRE TR, NTEZESHS, FTRTFERK, B % LA KR X PTE & #
AR AL

MERMX EEPTER K TN EREN AR, #ESERTFE SR BELERT ER, MHETH
BlEANSE, LEREVGREREF TR, BMMHE-—NMEUTERNEARNBEE, (DFEE: S
WREE. BEHE., EAREE; QFANE: AWM E. WAL, BHEDIAT; QFERNKRE: F
A, B, B, EEMLEHEE; WEEE: FVWKFEHGBFHCT KT, RAAELNEREFE R
T A R R

EF R, RIOEH —AFEE NN AEPTEE KT EREEE(E D)W T

4 3B i

BREMX M PTEW BT RN R GE., €7 v, LB R kT Kty da . (1)5&PTE
(MR FABE)ESLEE T BT (2)F 5 A& PTE(A O T b [ 53 Fl ALAR 15 47 & 4 e ) 5 35 40 el
S BEE AN BB Q)P IRAMMAPTE N gnd ity # £, B2, Ba M4 dmEmKX &%
PTEW % Al o BArE, EXTEHREPTEWA R Y, MEELSEZ FRMX AU PTEN AR5 EArE, BN
2% IR B K R (K 4 E <90 mmHg) X 4 & £ 5 dE & &£ PTE A B, B4 4 AL 15 47 & 47 (BNP/
NT-proBNP., HL45 % )% L. # 0 3h ik B % X sPESI ¥ A BE 40 4 o /5 5 1K o), A — S s & U j2 A
sPESI?®*®? | Padua i¥ £''f0 Geneva iF 2PV AT 417 . —THATIEMRIIH R ERE &, BB EFKITRT,
TAPSE X KEFEZ &/, THELZLGA TEENEEN ™ EH TS, EEERE/N, ZHF R KH#AT
ROC 8 % 2 #7 LA # 8 EL AR By 5 8 e

BRMXPTEEF XK HKEARN UG RN G EESERNEYH, EHZHAMAES . s
MAARE, ARffmE, EERERERTEZF B, SFEwEgEE %L, #EXEEPTEA
FHABHTFHRAF LN, EGEARGEBRMNE, FELRETAELZ SR EERERR, KET LA
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AN

- ERBEE: MRS . BRI LT
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Fig.1 Clinical Assessment Pathway for High-Altitude Acute Pulmonary Thromboembolism
BNP. BRIk ; CTPA. CTIZhikies¥ ; HGB/HCT: MZLH M/ MAIE LA

BEZLL: XTHAAVDAUPTEN G RMX £, HLERIE, ELH BB ET(GEERE
B, ¥ Al

SRR EMTR -G REE NG EH X 2 M PTE N a6y, Tkt £ UKL F I EFELEMK
B B # 0 R 0% 7 (direct oral anticoagulants, DOACs) Jy £ [19203639-4043-4456] | g Ji7 PTE % & 3F DVT (K 4 5 45.7%),
Hmtaat b, FMH0ET R Rk A frmg R R, RpWz g it LT, £ EEREKH
BEEZFT, HUBBETHNERELG667%, SABFEN0%Y; =845 FM X EHFE LT BT HREX
95.4%, MT R AEFR13%™, FRARERBTFRBET HEF . B GHESRBTHRCTAE T, Hsk
4t N 8.3%(H M H A L), 5 EAR 4 (4.2%)F F LT E ST VSR B A LB B R ) 34 & AL
FHME, R R MBS, EERSRE THDVT R AF 7 i 0 R Emh G Fl & DI 7 80 R
Br, WARBELASZNH, ORERXENH, BOBEHNAEEFZRATRUHFENL, EAKDIEAEHE
B BAR T A AMRAM, BR, PRFRFRERE, REHBLAMAERSBERMNBTHET F EHHLZF, EX
EBAE &R A S RIS B IR 6T X 2, DOACs Kt B 470,

OB MR, EENTHAVE ARPTEN G R R EH, EHhAELERYE, KR EFH
BEIBIT o JUEEIEIT BIEE WA A o o A 2 4, TE&/\%}%%EE}HJ%‘}EPTEﬁ%X#}H&ﬁ*E&)’JZ
FERWE B, EEFRAXRTWERANE. Fik., FREE Ty E RIssesasues] 2o x
miE R AEHEABPTEL B, EAEZHEWT . Ko FHEHK100U/kg, qi2h, HTEE; &
H%%&wmm%quhjﬁmwmm%lkﬁ K TES; AR AT EEK86U/Kg, ql2h, HTiE4; &t
TERIEIE 28, NELYHEFAENFXaEFERRAENE;, X THEZL7dWES, FEEML
MR %))@Fﬁ%ﬁﬁi%l WHEESRNER, AEEAFPHLEPTE, "ERKEZ T R L AFRENL
BB, BERAN T ES5 LT E AN PTE L b4 E D, a3 I N 7& 1435 4 5 it 7% B B 8] (activated
partlalthromboplastlntlme, APTT))%?&?%%%JE, 2 %H‘T%lﬁ%ﬁ']lﬂl/ WA HE, < E W o o A By 3E R X
W, HM G oz g, ik TR, MnddE, & E %, S 45 F X 5A N RIE LR,

R ORISR A A R B R DOACs, #EMBFFHEMA AN EEEASAN L, HFEL RN
o B SR i) By [E BT AR ME AL B {E (international standardized ratio, INR)JE 2 26 4 7| &, 4 #F INR & H 47 56 B 2.0~
30, KAREHAERE MBS, YA AR D ESN, TRIHKEZBEAELERK AT ELERE
AW B B VKR DA bR o A AR B R M X DOACSs B9 | 22 50 £ B 5 o A A % 0 3 Fu sk b o B ER A
ZoFEmBEAHPTEL bHEIEN, ARKDIELFTEEMIRBEHNWESER, AEN: W3H1Smg/ K,
2k/d, B 3FEEREA20mg/ K, 1K/d, VR, hikmBEBRERN, WELSTERARELNED
sd, BRAEA: HFR1S0mg/ K, 28/d, vff; B r o, b Fad e NG AZTEA 110
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mg/K, 2k/d, Bk —ERAWM, FAHELY, LEHEAFRA. HMDOACs(IX L VI, Pk
IVEGRENNEHEZELRRE, EHAGERH, FHSEMNE LG # R LaE KT, BAEEHNEIWER
B, MEEEI RS, MBTREDEFHI~NA, FAHBROMEYE S ERTEN ST EIE,
FHEKTRZERMAXELRMITE, UNHEFERSIFTITE L,

#EENILL: XTHRARLAS N F S MNP EATRPTEAS, #ERAARBRET(GEEREC, #
IR

RGMERETEEATHAR LR FEURODEN S EPTELRH, THEREFHEPTEEAE A ER
i A A s AR | PR A D-Z RARAKTW, R EA QI o kST B AR E T R
B TH IR 80%~92%2056) i 0 & A F K (0~4.2%) T BT (34N A ~148) T PTE £ £, 3t R
X P EHMAPTE S, ML B EtET, REEmEN, —EWAnKs h¥Eh, NAFATHKMER
FHBERIETT o

&4 4 PR A s T R E A (recombinant tissue plasminogen activator, rt-PA) S H W& R PTE M A & ) B9 &
B, HANEREE, EXRRRY, BRAGWAEAIEZR, B0 RGERTRTL7~1045, H
FEAAE D EWHNREH L, ZLEMARILEAEBTRABPTED HHEY, X TEARITELAHIEKRTL
Mmehe RAX QUEPTER S, HERFREREIBERELTERIET, BEKFAEAEWLT: rt-PAS0~100
mg 2 & # B 20 000 U/kg # ki it 2 h; 234 F 57 4 B8 18 mg # k3 >2 min, 30min EEHE LR A&, &
e JE24h BB i, R RSB .

BEENI12: W THEALES R KUY EPTEEH, EIWESE M7 (catheter-directed therapy,
CDT, W& R EEMARIEZFENMER), YHAPTEAFFEWEN, —EHAL/AEXA, NARE
B EEE BT (EEMED, #EEKI

B, WAEEWNEREHXPTEAHATCDT R FlRE . —TH RAN 9B K 5 E A EK>3400m F
BRIEXNEEREH, THAFEIRALEANNET (BN RS E N E Bl PR s kA,
THE#HMEBEEN), REQE, $RAFAL TR, A2 ENE LA, KE2FACTPAR T A BH
PTERZ T2 R, 7HIDVT# k., HXmEHRE@ AR M, B1); X306 HAE % m®, A4 R
TRTF BTN F BB, BT kR W BEEP, R38N EmBRKAS LS NTRRE
AV MR AREFN LGS FRE, FPREAECHRAFEAVNERE, LRERRT, CDTHHEREZ
MPTEAZEHIERTATH, RAUMBERL, TRELEFWERM AR, —RHN7 %% K PTE
BHOmpIMEY, F10E MET FELRE, RBEMWAKTE N ERERMDBIRA, J&EEIAE
WG IR R AT M AT AN R 4697, RAF AR, %R U E R M X AN B i 20 Bk
FRAW X MR E . HEMEXPTEMNNTSHFRET T RE T T R Z AAENFREE L, TEE
HTPTEMMAFFRET FEAMELAGWET P OFE, EGRMKX, EFREAR, FAREER
P88 A F FRAR AT R Bk

JWEK, PTEMNET A RAAES, GRMXETRAERRERIATRERA, B, ZUSBTR
WX AT, A TAREINARNEEPTEAHR, HAHNETHIMTATCDT, AAXAN, BEM
K %% 5 PTE B4 0l K B LR 5 PR K PTEAZ W R HEY, AT hEEH, AEMEn, —EHAT
R A(fE T, AB>2mmol/L, KEMD . I AFTRCAEFETR), MREBHHETET(RGHK
VA E CDT).

HEBEN13: M TEMUPTEAHNAES, EADVIRGARENCNGRAH, THXRENTK#
Jik & # DL B PTE & R (GE4E R B C, % TREI)

THE#KEEZMHPTEEAMNEEFRZ — ARAREE T, X TDVI(CEHEEH THDVT)ERE A
#, BEAFE, BRET ARG, BATERNORE T PTE, Mih1~34F K% LPTER £, i A ¥ PTE
AHMBRER . AGHAEERNRHNGRES, THRENTERMERE UG PTEZ A, iR T I # ik
JE B R F N 5.6%~28.6%, 1EHKRE/NEREF R, TREMREER T (DIHELXE N EH;
Q)EPTEBTEMERKNPTE; Q)BAAZAHTHEEN(WTEQME . K EFI). BEVERTERIRE,
FEFBRESIMRERERE, BAKMYESEN TEHKEE., REBMLEHFLEDY,

WERN 14: LT EAmI0, #5205 R 2406 [ A (high altitude pulmonary embolism response
team, HA-PERT), DL7E & B & & fs KR %2 (GEE T ED, HHFRED
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HA-PERTZFE LAV H. QAA . AR, F5%H. BRES. lf. BmRPEs. MBSH. o
EHAR. HER. REAR, EEEFAERE, RTGHELENTRIEKRTEERER 2 EEHTAE,
MHTOWEE, G ENGRARTER. BT AV AL, Kb EY &L E 3 HA-PERT i A2 (E 2).
W REETIAM LT AR L, LT ARG M ETHAY, %R0 T 05 3 5 A e 3O
Xy ETHAM; WA FFREAZEFRRLE, WP REREBRIZ. EETIHL T EE&MMLLIT
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NERE, BEFTAE %ﬁ#ﬁ%L@ﬂ%&&%%?d BARBEWER)RET LY EE(EATKiRHR
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DR B H e
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Fig.2 High altitude pulmonary embolism response team (HA-PERT) workflow diagram

LT BEBR AR | A REA PR B (WS4 TR <90 mmHg(1 mmHg=0.133 kPa), T i 70 LT OU T 1378 (5 1 FH TR 25 4 REHF Wi A PR AERFE > 90
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D SDU. LB 5 5 ECMO. (RSMNBEIS &5 TTE. £ A .08 s CTPA.CT Bk Y ; cTn LAUNESE T ; BNP. B EIFIHfK;
NT-proBNP. N A3 B BUFI 45 ; PESL it 28/ d 15 %0; sPESL fii{LJii PESI

s TR SkEA
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