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This Journal feature begins with a case vignette highlighting a common clinical problem. Evidence sup-
porting various strategies is then presented, followed by a review of formal guidelines, when they exist.
The article ends with the authors’ clinical recommendations.

Mot ngwoi dan dng 41 tudi dén khoa cap ciru véi bénh sir kho thé kéo dai 3 tuan.
Gén day binh nhin di hoan thanh mdt dot diéu tri bang thudc khang sinh cho
bénh viém phéi dwec chidn doan. Vao ngay nhap vién, anh ta thic diy véi con
dau 4m i ¢ phia bén lung phai. Tién sir bénh tat cia anh ta khong co gi néi bat.
Nhip tim cia anh 4y 1a 88 nhip / phit, huyét 4p 149/86 mm Hg, nhip thé 18 1an /
phit, nhiét dd 37 ° C va d bdo hoa oxy 95% khi anh 4y dang hit thé khi troi.
Nghe nguc thay tién tim va tiéng thé binh thwong. Kham chan binh thwong. Mic
dd creatinine va troponin ciia anh 4y ¢ trong giéi han binh thwdng, va phim chup
X quang phéi 1a binh thwong. Nhan dinh ngam cia béc si 1a kha ning thuyén tic
phdi 16n hon 15%. Piém Wells cia bé¢nh nhén 1a 0 (trén thang diém tir 0 dén 12,5,
v6i diém s6 cao hon cho thiy xac suit thuyén tic phdi cao hom) va mirc D-dimer
la 2560 ng trén mililit. Ban danh gia bénh nhin nay nhw thé nao vé thuyén tic
phdi, va ban sé& xir tri trudng hep nay nhw thé ndo?

VAN PE TREN LAM SANG

Thuyén tic phdi xay ra khi huyét khéi tinh mach thuyén tic bi méc lai trong
phan nhanh mach mau phaéi. Nhiing huyét khéi nay thuong phat trién trong
tinh mach chan hoic viing chau, va khoang mét ntra sé huyét khéi tinh mach
sau s& thuyén tic dén phdi. Ty Ié thuyén tic phdi hang nim trén toan thé gisi
la khoang 1 trén 1000 ngudi. Miac du vay, gan 20% bénh nhan dwoc diéu tri
thuyén tac phdi di tir vong trong vong 90 ngay, nhung thuyén tic phoi
thuong khong phai 1a nguyén nhan gay ti vong vi n6 thuong xay ra cung véi
c4c tinh trang niang khéc, ching han nhu ung thu, nhidm tring huyét hoac
bénh dan dén nhap vién, hoic vai cac bénh canh khac, ching han nhu phau
thuat. Ty 18 tir vong thuc sy lién quan dén thuyén tic mach khong dugc chan
doan duoc udc tinh 1a dudi 5%, nhung sy hdi phuc sau thuyén tac phoi co
lién quan dén cac bién chimg nhu chay mau do diéu tri chéng déng mau,
huyét khéi tinh mach tai phat, ting huyét ap dong mach phdi man tinh do
huyét khéi va suy nhwoc tam ly kéo dai. Khoang mot nira s6 bénh nhan dugc
chan doan thuyén tic phdi ¢ nhirng han ché vé chirc niang va van dong 1 nam
sau d6 (duoc goi 1a hoi chung sau thuyén tic phdi), va chat luong cudc séng
lién quan dén stc khoe cia nhitng bénh nhan ¢4 tién st thuyén tic phdi bi
giam so Vai so sanh véi nhom ddi chimg. Do d6, chan doan kip thoi va xir tri
chuyén nghiép vé thuyén tic phdi la quan trong.
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PIEM CHINH LAM SANG

NHOI MAU PHOI

« Thuyén tic phéi 12 mét chan doan phé bién va cé thé lién quan dén huyét khéi tinh mach tai phét, chay mau
do diéu tri chéng déng méu, ting 4p dong mach phdi do huyét khéi tic mach phéi mén tinh va suy nhuoc
than kinh lau dai.

« M6t s6 it bénh nhan duoc danh gia c6 kha nang bi thuyén tic phéi cé thé duoc hé tro tir chdn doan hinh anh
nguc (vi du, chup cat 16p vi tinh).

« Biéu trj ban diu duoc huéng dan bang cach phan loai thuyén tic ph01 la nguy co cao, nguy co trung binh
hodc nguy co thap Hau hét bénh nhan bj thuyén tic ph01 nguy co thap va viéc cham soc cua ho c6 thé duoc
quan Iy tai nha bang thu00 Chong dong mau duong uong truc tiép.

« Bénh nhan thuyén téc phdi Cap nén duge diéu tri chéng ddng méu trong it nhét 3 thang. Quyét dinh tiép tuc
didu tri vo thoi han phu thudc vao viéc giam nguy co thuyén tac huyét kh01 tinh mach tai phét lién quan c6
Ién hon nguy co chay mau ting 1én hay khéng va cn tinh dén sy tham van vai bénh nhan.

+ Bénh nhén nén duoc theo ddi lién tyuc sau dot thuyén téc phdi cAp tinh dé danh gia tinh trang kho thé hoac
han ché chire nang, co thé cho thiy sy phét trién cua hoi chirng sau thuyén tic phéi hoic ting huyét ap dong

mach phéi do huyét khéi tic mach man tinh.

CHIEN LUQC VA BANG CHUNG

Can lam sang chan doan nhéi mau phai

Co6 1& khia canh thach thic nhit cta CLS
thuyén tac phéi 1a biét khi ndo cin lam. Cac
triéu ching phd bién cla thuyén tic phéi la
mét moi, kho thd, dau nguwce, chéng mat, ho, va
md héi, s6t va ho ra mau. Mot phén tich tdng
hop cac nghién ctru thuin tip cho thay tién sir
kho thé, bat dong, phAu thuat gan dy, ung thw
dang hoat dong, ho ra mau, huyét khdi tinh
mach trudc d6 hodc ngit c6 lién quan dén ting
kha nidng thuyén tic phdi. Xét nghiém thuyén
tic phdi cling nén dwoc xem xét néu bénh
nhan dwong nhw khong dap ng véi diéu tri
d6i véi mot tinh trang ho hdp dwoc chdn doan
khdc, bdi vi chidn doén sai ban dau thwong xay
ra.

O Bic My, c&¢ 20 bénh nhan thi chi c6 1 bénh nhan dwoc
ch4n doan xac dinh sy hién dién cla thuyén tic phéi khi ho
dén khoa cip ctru. Ty 1€ lwu hanh nay da duy tri 6n dinh trong
hai thip ky va thidp hon bén Ian so v6i ty 1é dwoc bdo cao &
cac bénh nhan & Chau Au. Cac hwéng din di dwoc ban hanh
khong quy dinh bénh nhin nao nén lam xét nghiém vé sy
hién dién cta thuyén tic phéi. Nghién ctru dinh tinh cho thay
rang cac tiéu chuin clia bac si va y té dia phwong 1a nhitng
dong luc chinh trong quyét dinh xét nghiém thuyén tic phéi.
Céc xét nghiém khong xam 14n d€ loai trir chdn doan dwa trén
danh gia 1am sang cta thuyén tic phéi 1a cuc ky hiéu qua
trong viéc gidm str dung chup cit 1¢p vi tinh (CT) mot cach an
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toan, két qua la chi c¢6 30 dén 40% bénh nhan nghi
ngd thuyén tic phdi sau d6 dwoc chdn doan hinh anh.

Trong trudmg hop cac bac si cd y thirc ngdm rang bénh
nhén ctia ho rat khong giong bi thuyén tac phéi (kha ning
wéc tinh,<15%), cac nghién ctu thuin tip 16m da chi ra
rang quy tic Tiéu chi loai trir thuyén tic phdi (PERC) c6
thé loai trir thuyén tic phdi mot cch an toan ma khéng
can chdn doan thém hinh anh. Tuy nhién, trén thuc té,
wéc tinh ngdm thwong danh gid qua cao xac suét thuyén
tic ph6i, diu nay c6 thé han ché viéc st dung quy tic
PERC. C4c béc si nén lam quen véi quy tic quyét dinh da
dwoc xac thuc dé hwéng din st dung xét nghiém D-
dimer. Trong s6 nhitng bénh nhén cé diém xac suit lam
sang cau truc thip - diém Wells tlr 4,0 tré xudéng (dwoc
tim thdy & 80% bénh nhéan dwogc kiém tra & Bic Mj16),
diém Geneva da stva d6i 1a 10 hodc thdp hon (trén thang
diém tir 0 dén 22, v&i cao hon diém cho thiy xac suit
thuyén tic phdi cao hon) va diém Geneva don gian 1a 4
tré xudng (trén thang diém tir 0 dén 9, v&i diém cao hon
cho thdy xé4c suét thuyén tic phdi cao hon) - thuyén tic
phéi c6 thé dwoc loai trir mdt cach an toan trén co sé clia
cac mirc D-dimer khi st dung cac nguéng gi¢i han do nha
san xudt khuyén nghi (d6 nhay, 98 dén 99%; do dic hiéu,
37 dén 40%). Cac chi tiét b sung vé hé thong tinh diém
va viéc st dung chung dwoc cung cip trong Hinh 1. D
liéu cii hon tir mot xét nghiém D-dimer khac cho rang
mrc D-dimer dwéi 500 ng trén mililit c6 thé dwgc sk
dung dé loai trir thuyén tic phdi ma khong can xem xét
dén 1am sang cac yéu to rii ro, nhuwng
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can thém dit liéu dé€ xac nhan tinh hitu ich cla
phwong phap nay véi cac thir nghiém hién tai va
so v&i cac chién lwgc dwoc dé xuit hién nay. Do
chinh xac chin doan cta xét nghiém D-dimer &
bénh nhan méc bénh coronavirus 2019 (Covid-
19) van khong thay doi.

Céc phuong phap tiép can moi hon di diéu
chinh ngudng D-dimer dé loai trir thuyén tic phoi
va dugc xac nhan cho cac xét nghiém D-dimer ma
ngudng gisi han do nha san xuit khuyén nghi la
twong duong 500 ng/ml. Cac chién lugc ndy bao
gom ndng d6 D-dimer dwoc diéu chinh theo tudi
(d6 nhay duogc bao cao ddi véi phuong phap diéu
chinh theo tudi nam trong khoang tir 97 dén 99% va
do dac hiéu tir 42 dén 47%) hoic dwoc diéu chinh
theo thuat toan YEARS dé loai trir thuyén tic phéi
(d6 nhay, 96 dén 98%; do dac hiéu, 54 dén 61%)
hoic diém Wells (d6 nhay, 93 dén 97%; d6 dac
hiéu, 61 dén 67%). Thiéu cac thu nghiém ngau
nhién so sanh céac chién luoc D-dimer khac nhau &
banh nhan thuyén tac phoi.

Chén doan hinh anh dugc danh riéng cho nhiing
banh nhan khong thé loai trir thuyén tic phoi trén
co s& quy tic ra quyét dinh, do nhitng tac hai tiém
tang cua viéc tiép xdc véi bic xa. Chup CT mach
mau phdi thuong 1a ky thuat hinh anh kip thoi va dé
tiép can nhit; tuy nhién, dé giam thiéu chiéu xa
phéi va mo vi & nhitng bénh nhan tré tudi, CT phét
Xa photon don twdi mau (SPECT) la mot lya chon
bic xa thip. Ty 1¢ duong tinh gia khi sang loc bang
Ctcan thay ddi giira cac nha cung cip va co thé cao
t&i 5%. Trong vong 3 thang sau khi cé két qua binh
thuong trén CT da dwoc thyc hién vi nghi ngo
thuyén téc phéi, 1,2% bénh nhan duoc chan doan
huyét khéi tinh mach. Nguoc lai, hiéu qua chan
doan cua SPECT thong khi - tuéi mau van chua
duoc thiét lap tot.

Nhiéu bénh nhan nhap vién vi tinh trang khong lién
quan ciing duoc xét nghiém thuyén tic phéi; cd it
bing ching huwdng dan sir dung D-dimer ¢ nhing
bénh nhan nay. Mic di ndng do D-dimer van c6 thé
nhay cam cao di v6i nhitng bénh nhan dang nam
vién xét nghiém, ching it hitu ich hon trong viéc
loai trir thuyén tic phdi vi nong do thudng ting cao
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trong thoi gian bi bénh va sau khi phau thuat.
DPIEUTRI
Qudn Ii ban dau

Diéu tri ban dau cua thuyén tic phdi dwoc huéng dan boi sy
phan ting nguy co cua thuyén tac phoi thanh nguy co cao,
trung binh hoic thip trén co s& biéu hién 1am sang cua bénh
nhan (Hinh 2). Danh phép "kh6i lon massive" va "khdi nho
submassive" trong md ta thuyén tic phdi 1a kho hiéu, vi kich thuéc
cuc mau dong khong quyét dinh liéu phap diéu tri.
Nguy co cao
Khodng 5% bénh nhan bi thuyén tic phdi cé nguy co cao, lién
quan dén sdc, gidm twdi mau co quan dich, ha huyét ap (huyét ap
tdm thu <90 mm Hg hodc gidm huyét ap tAm thu> 40 mm Hg ma
khong phai do nhiém tring huyét, réi loan nhip tim, hoic gidm
thé tich tuan hoan), hodc nglrng tim. Dt liéu quan sat ho trg viéc
danh gi4 bénh nhan thuyén tic phdi nguy co cao dé diéu trj tai
twéi mau ngay 1ap tirc bang cach loai trir cac treong hop chong
chi dinh (vi du: di can nio, rdi loan chdy mau va phau thuat gan
d4y). Tiéu huyét khdi toan than qua dwong tinh mach la lwa chon
san c6 nhat dé tai twdi mau, va cac phac do bao gdm mot ligu
tenecteplase dva trén cin ning, alteplase véi liéu 0,6 mg cho méi
kg trong lwong co thé, hodc alteplase véi lieu 100 mg dung trong
khoang thoi gian 1 dén 2 gio. Khong cé di bang chirng dé hd tro
mot trong nhitng tdc nhan nay hon tac nhan kia; tuy nhién,
tenecteplase c6 thé dwoc st dung nhw mot litu bolus trong
treong hop khén cip va lidu lwong dwa trén cAn nang cé thé thich
hop hon & bénh nhan cao tudi hodc bénh nhéin cé trong lwong co
thé thip. Cac phwong phép tai twdi mau thay thé bao gobm phau
thuat 1y huyét khéi va tiéu huyét khéi truc ti€p dwéi hwéng dan
cathete (c6 hodc khong 14y huyét khéi). Cac bién phap hé tro bo
sung bao gom st dung thudc tro tim va st dung cac bién phap ho
tro sw sOng ngoai co thé ECMO.
Nguy ce trung binh
Bénh nhan c6 bang ching siéu am tim hoic CT vé dén that phai, cac
men tim tang cao (nhu troponin hoac BNP), hodc ca hai dugc coi la
c6 nguy co trung binh thuyén tic phdi. Tiéu huyét khéi toan than
thuong khong duoc khuyén cdo cho nhitng bénh nhan nay; trong
mot thir nghiém ngau nhién c6 ddi ching danh gia viéc bd sung
tenecteplase dén heparin, diéu trj bang tenecteplase lam giam tuyét
d6i nguy co mét bu huyet dong 3 diém phan trim, véi tang 9 diém
phin trim nguy co mic chay mau nang (va tang 2 diém phan trim
nguy co dot quy do xuat huyét).
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(Decision to test in outpatient setting for pulmonary embolism (PE)J

v

Clinician has implicit sense Clinician has implicit sense that PE is very unlikely
that the likelihood of PE is 215% (estimated likelihood, <15%)

AI}ID

PERC positive PERC negative

<Have a chosen strategy and use it for all patients
Be t4RfIf?tvith one score in combination with one p-dimer option

y

Wells or Geneva score

Wells score Revised Simplified
<4.0 Genevascore <10 @ Genevagcore <4
ABOVE o No YEARS
AND items present

prespecified threshold
AND

Use and know one D-dimer option: :
D-dimer <1000 ng/ml

D-dimer (A @ o

o 060 D-dimer <manufacturer-  D-dimer <age-  D-dimer <1000 ng/ml OR
AT OR ABOVE recommended cutoff adjusted cutoff
prespecified threshold
. /N Any YEARS
items present
7 y N\ AND

CT angiogram or

ventilation—perfusion D-dimer <500 ng/ml

SPECT ) J
Positive Negative
\ 4 A 4 \ /
PE diagnosed PE ruled out
Key
Wells score Points Geneva Revised  Simplified PERC
PE is the most likely diagnosis 3.0 score points points (Ifany items are present,
Signs and symptoms of DVT 3.0 Age >65 yr Previous 1 1 PERC test is positive)
Heat rate >100 beats/min 15 DVT or PE 3 1 P
In previous 4 wk, immobilization 15 ik * Age 250 yr
P Surgery or fracture within mo 2 1 « Heart rate 100 beats/min
for >3 days or surgery Active cancer 2 1 i i
i o . « Oxygen saturation <95% while
Previous DVT or PE 15 Pain in one lower limb 3 1 sl 3 3
Hemoptysis 10 Hemoptysis 5 1 patient s breathing room air
Active cancer 10 Heart rate 75-94 beats/min 3 1 * Swelling in one leg
Heart rate >95 beats/min Pain 5 2 ol ETIRyEE Fo
- ; « Surgery or trauma within
YEARS It on lower-limb deep-vein 4 1 past 4 wk
items itati i
_ _ _ _ palpitation and edema in one leg « Previols DV or.PE
* PEisthe most likely diagnosis « Hormone use
 Hemoptysis
* Clinical signs of DVT
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Figure 1 (facing page). Overview of Testing for Pulmonary
Embolism in Outpatients or Patients in the Emergency
Department.

Physicians may use Pulmonary Embolism Rule-out Criteria
(PERC) to rule out pulmonary embolism if their implicit
sense suggests there is less than 15% probability that the
patient has pulmonary embolism. Otherwise, physicians
should use a D-dimer assay to rule out pulmonary embolism
in patients who have a low structured clinical probability
score (a Wells score of <4.0 on a scale of 0 to 12.5, a revised
Geneva scoreof <10 on a scale ranging from 0 to 22, or a
simplified Geneva score of <4 on a scale of 0 to 9; on all
threescales, higher scores indicate a greater probability of
pulmonary embolism) or should use the YEARS algo- rithm.
Each circled number refers to a different clinicaldecision
rule, and each circled letter to a distinct D-dimerstrategy.
Imaging can be avoided in patients with clini-cal probability
scores at or below the given cutoff and

D-dimer level below the given cutoff. Computed to-
mography (CT) and ventilation—perfusion single-pho- ton-
emission computed tomography (SPECT) are re- served for
patients with a clinical probability score above the preset
cutoff for the chosen score or a D-dimerat or above the preset
cutoff for the chosen D-dimer option. The adjusted D-
dimer thresholds have been validated for assays with a
manufacturer-recommend- ed cutoff of 500 ng per milliliter.
DVT denotes deep- vein thrombosis.

Thay vao do, bénh nhan thuyén tic phdi nguy co
trung binh nén dugc diéu tri chong dong mau va
dugc theo ddi chat ché dé xac dinh vi 1 trong 20
bénh nhan c6 thé bi sbc sau do (tai thoi diém do
c6 thé thyc hién liéu phap tai tuéi mau). Khong
¢6 huéng dan ndo vé thoi gian cira-kim dé diéu
tri thuyén tic phdi gidng nhu nhitng huéng dan
hién co trong didu tri nhdi mau co tim va dot
quy.

Trén co so ¥ kién chuyén gia, heparin trong luong
phan tir thap Ia thudc chong dong tuc thoi dugc
uu tién cho bénh nhan thuyén tic phdi nguy co
trung binh. Hiéu qua diéu tri cua viéc diéu tri
ngay lap tic bang thudc chéng dong duong udng
truc tiép rivaroxaban va apixaban so véi heparin
trong luong phan tir thip chwa duoc nghién cau ¢
nhiing bénh nhan c6 nguy co trung binh thuyén
tic phdi va heparin khong phén doan gay chay
mau qua muc. Khi c6 san, tiéu huyét khéi tric
tiép qua cathete van Ia mot lya chon cho nhiing
bénh nhan c6 nguy co trung binh bi thuyén tic

phéi doan gan, trung tdm; tuy nhién, khong c6 du bang ching
de ho trg dung tiéu huyet khoi truc tiep qua cathete hon 1a
heparin trong lugng phén ta thap ¢ nhitng bénh nhéan nay.

Nguy co thdp
Bénh nhan thuyén tic phdi cé tinh trang huyét dong 6n dinh
va khong cé dan that phai va men tim binh thwong dwoc coi la
c6 nguy co thuyén tic phoi thap. Hau hét nhitng bénh nhan
ndy c6 thé dwoc diéu tri bing thudc chéng dong mau dwong
udng truec tiép (trén co s& dit liéu thit nghiém chit lwong cao)
va dwgc danh gia dé diéu tri ngoai trd. Quyét dinh cho bénh
nhan duwoc diéu tri tai nha c6 thé dwoc hwéng dan béi diém s6
trong Chi s6 mic d6 nghiém trong ctia thuyén tic phéi don
gian (PESI) hodc diém Hestia (Hinh 2). Trai ngwoc véi diém
Hestia (mdt danh sach cac tiéu chi loai trir diéu tri tai nha),
diém trén PESI don gian dw dodn nguy co t&r vong hon 1a cic
bién chirng khong tir vong va khong tinh dén cic bién quan
trong nhu sw s&n sang ho tro cho bénh nhan tai nha. Két qua
clia mot thir nghiém ngau nhién, cé déi chirng cho thdy nguy
co thap xdy ra cac bién c6 ngoai y & nhitng bénh nhan khong
c6 tiéu chi Hestia hodc bi di€ém 0 trén PESI don gian, nhitng
ngwoi dwoc diéu tri nhw bénh nhin ngoai tru.

Quan Iy tiép theo

Thudc chong dong mau dwong udng truc tiép 1a

phuong phap diéu tri dau tay cho hau hét bénh

nhan. Céc thir nghiém ngau nhién da chi ra ring

thudc chdng dong méau dwong udng truc tiép, khong

can theo ddi, c6 hidu qua lam giam nguy co tai phat

huyét khdi tinh mach nhu thude déi khéng vitamin

K va lam giam nguy co chdy mau I6n. Do thleu S0

sanh glua céc thube chong dong méau duong udng

truc tiép, nén viéc lya chon thube duoc huéng dan

boi cac dic tinh dwoc 1y, dac diém va so thich cua

bénh nhan (vi du, céc thudc twong tac dong thoi va

su ua thich cta bénh nhan ddi véi thuéc mot lan

hoac hai lan mdi ngay). O bénh nhéan ung thw, cic

thir nghiém 1ung ho tinh an toan va hiéu qua cua

thudc chdng dong mau dwong udng truc tiép

apixaban, edoxaban va rivaroxaban nhu la nhitng

lra chon thay thé cho viéc diéu tri biang heparin

trong luong phan tir thap.

Thuéc d6i khang vitamin K dwoc wu tién hon

thu6c chéng déng dwong udng trwc ti€p & nhirng

bénh nhan mic bénh thin hoic gan tién trién va &

nhitng bénh nhan c¢6 hdi ching khang

phospholipid vé&i ba dwong tinh (tirc la dwong tinh

voi thu6c chong déng mau lupus, khang

cardiolipin va khang thé khang B2-glycoprotein I),

c6 hiéu gid khang thé cao, hodc c6 tién st huyét

khéi dong mach.
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Pulmonary embolism (PE) has been diagnosed
J
Y Y Y
e N\ e )
High-Risk PE Intermediate-Risk PE Low-Risk PE
Shock, end-organ Signs of right heart All other
hypoperfusion, strain on imaging, patients
hypotension, elevated troponin or
or cardiac arrest L BNP, or both
- /, J
Y Y Y
' A e A e A
Immediate Admit, monitor Choose and know one decision tool
reperfusion vital signs, and for determining disposition:
therapy administer LMWH o
L ) L ) No Hestia criteria
OR
Simplified PESI score =0
Key OR
; Implicit assessment that patient’s
Hestia score condition is stable without IV medication
« Condition is hemodynamically unstable or oxygen and that the patien_t has
« Patient considered for reperfusion strategy sufficient home support and is not at
* High risk of bleeding risk for imminent bleeding
* Oxygen supplementation indicated AND
« |V analgesia indicated . .
«PE was diagnosed while patient was taking an anticoagulant Rapid, expert outpatient
medication follow-up is available
« Other medical reason for admission \\ J
« Inadequate social support to discharge
+ Creatinine clearance <30 ml/min YES NO
« Severe hepatic impairment
* Pregnancy
« History of heparin-induced thrombocytopenia Y Y
e N\ A
- oo Patient suitable Patient not suitable
Simplified PESI score oints for discharge: for discharge:
Age >80 yr History 1
i{fgg;egf chronic cardiopulmonary disease 1 Discharge . Admit, DOAC.
e L D 1 from hospital while (LMWH or VKA if
Systolic blood pressure <100 mm Hg 1 taking DOAC (LMWH indicated)
Oxygen saturation <90% 1 or VKA if indicated)
\& _J \ J
Figure 2. Overview of Pulmonary Embolism Management in the Context of Risk Stratification.
At the time of diagnosis, pulmonary embolism should be stratified as low risk, intermediate risk, or high risk. Patients with high-risk pul- monary
embolism should be assessed for immediate reperfusion interventions such as systemic thrombolysis. Patients with intermedi- ate-risk pulmonary
embolism should be carefully monitored and assessed for initiation of treatment with low-molecular-weight heparin (LMWH). Most patients have
low-risk pulmonary embolism and can be assessed for outpatient anticoagulant therapy according to their Hestia score, score on the simplified
Pulmonary Embolism Severity Index (PESI), or the physician’s implicit judgment. All patients dis- charged home would benefit from rapid, reliable
outpatient follow-up. BNP denotes brain natriuretic peptide, DOAC direct oral antico- agulant, IV intravenous, and VKA vitamin K antagonist.
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Table 1. Anticoagulant Treatment Regimens for Pulmonary Embolism.*
Short-Term Phase of Anticoagulation Indefinite Phase of Anticoagulation
Initial Phase of Anticoagulation (3-6 mo) (after 3-6 mo)
Apixaban, administered orally, 10 mg twice aday ~ Apixaban, administered orally, 5 mg twicea Apixaban, administered orally, 5 mg twice aday
for 7 days day or 2.5 mg twice a dayt
Rivaroxaban, administered orally, 15 mg twice Rivaroxaban, administered orally, 20 mga day for Rivaroxaban, administered orally, 20 mgonce a
21 days once a day day or 10 mg once a dayf
Low-molecular-weight heparin{
Administered subcutaneously for a mini- Dabigatran, administered orally, 150 mg Dabigatran, administered orally, 150 mgtwicea
mum of 5 days§ twice a day day
Administered subcutaneously for a mini- Edoxaban, administered orally, 60 mg once Edoxaban, administered orally, 60 mg oncea
mum of 5 days§ dayf adayf
Administered subcutaneously for a mini- mum Vitamin K antagonist, administered orally, Vitamin K antagonist, administered orally,
of 5 days,§ plus vitamin K an- tagonist, with target INR of 2t0 3 with target INR of 2to 3
administered orally, with INR
>2 for 2 days

* Direct oral anticoagulants and low-molecular-weight heparin are contraindicated in patients with severe renal impairment. Dosing of these medications
in patients with renal impairment differs with the specific agent and among jurisdictions. With regard to use of direct oral an- ticoagulants in patients
with obesity, post hoc analyses of phase 3 trials, observational data, and pharmacokinetic and pharmacodynamic data suggest that direct oral
anticoagulants and vitamin K antagonists have similar effectiveness and safety in patients with body weight upto 120 kg or a body-mass index (BMI; the
weight in kilograms divided by the square of the height in meters) of up to 40. For patients who weigh more than 120 kg or have a BMI higher than 40,
standard doses of rivaroxaban or apixaban are among appropriate anticoagulant op-tions; fewer supportive data exist for apixaban than for rivaroxaban.
Other options include vitamin K antagonists, weight-based low-molecu-lar-weight heparin (administered according to manufacturer recommendations),
and fondaparinux.®? INR denotes international normalized ratio.

+ A reduction in dose may be considered after 3 to 6 months of therapy.

1 Low-molecular-weight heparin may be administered subcutaneously throughout initial, short-term, and indefinite phases of treatment, withdosage
according to body weight.

§ Low-molecular-weight heparin should be administered for 5 to 10 days before the initiation of dabigatran or edoxaban and concurrent toinitiating
vitamin K antagonists.

fIEdoxaban should be administered at a dose of 30 mg daily if the creatinine clearance is 15 to 50 ml per minute, if the patient’s body weightis less than
60 kg, or if potent P-glycoprotein inhibitors are being used.

Hepariri trong l'u'(yng phén ~tfr ‘Ehap .né.n du(.):c Sfﬂ Trong s6 nhitng bénh nhan bi thuyén tic phéi bi
dﬁr}g d\e gleB t(;!f}ll((})ll,)hu nwrco thai tfl t}*:“g’e“ fC thic ddy b&i mot yéu to nguy co 16n nhat thoi (tirc 1a
phot, vi thuoc doi khang vitamin Kv_%t uoc 6 thé hoi phuc) (vi dy, phiu thut véi gdy mé toan
chong dong mau duong uong trirc tiep di qua than kéo dai> 30 phut, ndm tai givong trong bénh

nhau thai va c6 lién quan dén két cuc thai nghén A \ A1 x < P '
bat Lo vién >3 ngay do bénh cap tinh hoac chan thuwong
atlon ndng hodc giy xwong), nguy co tai phat huyét khoi
tinh mach 14u dai 13 thdp va cé thé ngirng diéu tri

Thoi gian dieu tr chéng dong mau sau 3 thang. Néu tic mach phéi rat

Bénh nhan bi thuyén tic phéi cip tinh nén 16n hodc c6 lién quan dén réi loan chirc ndng trung
dwoc diéu tri chdng déong mau trong it nhit 3 binh ctia tim thit phai hodc néu bénh nhan cé cac
thang d€ giam nguy co thuyén tic thém, lan triéu ching ton lwu dai didng, mot s6 chuyén gia
rong huyét khéi, tai phat sém huyét khéi tinh khuyén cdo nén diéu tri kéo dai dén 6 thang.

mach va tir vong (Bang 1) . Viéc diéu tri ngling
sau 3 thang hay tiép tuc v6 thoi han tuy thudc
vé viéc gidm nguy co tai phat huyét khéi tinh
mach Kkhi tiép tuc diéu tri chdng dong c6 16mn
hon nguy co chdy mau tang lén hay khong, va
quyét dinh nén tinh dén sy déng y cta bénh
nhan.
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Table 2. Summary of Key Guideline Recommendations for the Treatment of Pulmonary Embolism.*

Scenario

Home vs. hospital
treatment for low-
risk PE

Subsegmental PE

Choice of anticoagu-
lant

Choice of antico- agulant
for cancer-associated
PE

Treatment of inciden-
tally found asymp-
tomatic PE

Thrombolysis of PE

American College of Chest Physicianst

Recommend outpatient treatment if access to
medications, care, and home circumstancesadequate

In low-risk PE, suggest clinical surveillance and
ultrasonography of both legs

In high-risk PE (patient is hospitalized, immobile, has
cancer, is pregnant, or has unprovoked PE),suggest
anticoagulation

Recommend direct oral anticoagulant instead of
vitamin K antagonist

In antiphospholipid syndrome, recommend vita- min K
antagonist instead of direct oral antico-agulant

Recommend direct oral anticoagulant instead of low-
molecular-weight heparin for most patients

American Society of Hematologyt

Suggest home treatment

In patients with cancer, suggest short-term antico-
agulation instead of observation

Suggest direct oral anticoagulant instead of vita- min K
antagonist unless renal impairment, liver disease,
or antiphospholipid syndrome ispresent

Suggest direct oral anticoagulant instead of low-
molecular-weight heparin for first 3 to 6 mo of
treatment

European Society of Cardiology§

Consider early discharge and home treatment if proper
outpatient care and anticoagulation canbe provided

Not addressed

Recommend direct oral anticoagulant instead of
vitamin K antagonist unless severe renal insuf-
ficiency, pregnancy or lactation, or antiphos-
pholipid syndrome is present

Consider weight-adjusted subcutaneous low- molecular-
weight heparin for first 6 mo insteadof vitamin K
antagonists

Consider edoxaban or rivaroxaban as alternative to low-
molecular-weight heparin in patients with- out
gastrointestinal cancer

Suggest same initial and long-term anticoagulation Short-term anticoagulation rather than observation In patients with cancer, consider same manage-as in patients with

similar symptomatic PE

If no hypotension, recommend against systemic
thrombolysis

If patient has hypotension, suggest systemicthrombolysis

if bleeding risk is not high

If deterioration occurs after starting anticoagula-tion
but there is no hypotension or increasedbleeding
risk, suggest systemic thrombolysis instead of no
thrombolysis

suggested in patients with cancer

If hemodynamic compromise is present, recom- mend
thrombolysis followed by anticoagulationinstead of

anticoagulation alone

If no hemodynamic compromise is present but
evidence exists of right ventricular dysfunction
(according to echocardiogram and biomark- ers),

suggest anticoagulation alone instead of routine use

of thrombolysis plus anticoagula- tion

When thrombolysis is used, suggest systemicthrombolysis If thrombolysis is used, suggest systemic throm-

instead of catheter-directedthrombolysis

If hypotension and high bleeding risk, failed throm-
bolysis, or imminent shock is present, suggest
catheter-directed thrombus removal

bolysis instead of catheter-directed thromboly-sis

ment as in patients with symptomatic PE

In high-risk PE, recommend rapid initiation of
unfractionated heparin administered intrave-nously
and systemic thrombolysis

In presence of contraindications to or failed systemic
thrombolysis, recommend surgical pulmonary
embolectomy and consider percuta-neous catheter-
directed treatment

Recommend rescue thrombolysis if hemodynamic
deterioration occurs with anticoagulation; as
alternative, consider surgical embolectomy or
percutaneous catheter-directed treatment

In intermediate-risk or low-risk PE, routine use of
primary systemic thrombolysis is not recom-
mended.
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Use of inferior venacava
filter

Duration of antico-
agulant treatment,
including cancer-
associated PE

Recommend against inferior vena cava filter in pa-tients
who can receive anticoagulation

Recommend 3 mo anticoagulation for primary
treatment

In PE provoked by major transient risk factor, rec-
ommend stopping anticoagulation at 3 mo

In unprovoked PE or PE provoked by persistent risk
factor, recommend extended-phase anticoagu-lation
with direct oral anticoagulant; suggest reduced-dose
instead of full-dose apixaban or rivaroxaban

If patient cannot receive direct oral anticoagulant,
suggest extended-phase anticoagulation with
vitamin K antagonist

If patient has active cancer without high bleeding risk,
recommend extended anticoagulation instead of
stopping anticoagulation at 3 mo; if high bleeding
risk, suggest extended anticoagu-lation instead of
stopping at 3 mo

Suggest that inferior vena cava filter not be used in
patients who can receive anticoagulation

Suggest 3 to 6 mo of anticoagulation instead of 6to 12
mo for primary treatment

Suggest indefinite anticoagulation if PE is un-
provoked, provoked by chronic risk factor, or
patient had previous episodes of unprovoked
VTE, if bleeding risk not high and patient pre-fers
to stay on anticoagulation

For indefinite direct oral anticoagulant treatment,
suggest standard-dose or lower dose direct oral
anticoagulant

If patient has active cancer, suggest long-term
anticoagulation with direct oral anticoagulantor
low-molecular-weight heparin rather than short-
term anticoagulation

Recommend against inferior vena cava filters; con-sider if
absolute contraindications to antico- agulation or PE
recurrence despite therapeutic anticoagulation are
present

For first PE provoked by major transient or revers-ible
risk factor, recommend stopping antico- agulation
after 3 mo

For recurrent VTE (>1 previous episode of PE or deep-
vein thrombosis) unrelated to major transient or
reversible risk factor, recommendindefinite
duration oral anticoagulation

For antiphospholipid syndrome, recommend treatment of
indefinite duration with vitamin Kantagonist

For first episode of PE without identifiable risk
factor, or persistent risk factor other than an-
tiphospholipid syndrome, or minor transient or
reversible risk factor, consider treatment of
indefinite duration with oral anticoagulation

If patient does not have cancer and is receiving ex-
tended oral anticoagulation, consider low-dose direct
oral anticoagulant (apixaban or rivaroxa- ban) after 6
mo of therapeutic anticoagulation

If patient has cancer, consider extended antico-
agulation for indefinite period or until canceris
cured

If patient is receiving extended anticoagulation, regularly
assess side effects, adherence, hepaticand renal
function, and bleeding risk

* These guidelines do not include management of pulmonary embolism (PE) and venous thromboembolism (VTE) risk during pregnancy planning, pregnancy, and post partum; thesespecialized topics
have been addressed in other guidelines.?53754

+ Recommendations are based on a Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach; the strength of the recommendations are categorizedas strong (phrased in
the American College of Chest Physicians guidelines as “we recommend”) or weak (phrased as “we suggest”).®

i Recommendations are based on a GRADE approach; recommendations are labeled as strong (phrased in the American Society of Hematology guidelines as “the guideline panel recom-mends™) or
conditional (“the guideline panel suggests”).>*%

§ The level of evidence and the strength of the recommendations were weighed and graded according to predefined scales. Recommendations are expressed as: class I, in which the evidence or general
agreement (or both) is that a given treatment or procedure is beneficial, useful, and effective (phrased in the European Soci ety of Cardiology guidelines as “is rec- ommended”); class Il, in which there is
conflicting evidence or divergence of opinion (or both) about the usefulness or efficacy of a given treatment or procedure; class lla, in which the weight of the evidence or opinion is in favor of the
usefulness or efficacy of a given treatment or procedure (“should be considered”); class I1b, in which the usefulness or efficacy is lesswell established by the evidence or opinion (“may be considered”);
and class 111, in which there is evidence or general agreement that a given treatment or procedure is not useful or ef-fective and in some cases may be harmful (“is not recommended”).*
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O nhirng bénh nhan cé cac yéu t6 thic ddy dai ding nhw ung
thw dang hoat dong hoac hoi chirng khang phospholipid hodc
nhitng nguwoi da cé cac dot huyét khdi tinh mach vo cin treéc
dé, nguy co tai phatlau dai la cao va khuyén cdo diéu tri khang
dong vo thoi han.
Viéc ra quyét dinh c6 nhiéu sic thai hon & nhitng bénh nhan bi
thuyén tac phdi Ian dau khong vé cin hodc bi yéu t6 thuc ddy yéu
(ttcla lién quan dén mot yéu td nguy co thoang qua nhd, ching
han nhw liéu phap estrogen, mang thai, tiéu phau hoic chdn
thwong nhe & chin). Trong s6 nhitng bénh nhin nay, nguy co tii
phat huyét khdi tinh mach va thuyén tic phéi gy ti vong sau khi
nging diéu tri chong dong lan lwot1a 10% va 0,4% sau 1 ndm, 36%
va 1,5% sau 10 nam; rdi ro & nam gi¢i cao hon & nit gi¢i. Cac thi
nghiém da chi ra rang liéu phap chdng dong kéo dai, so véi thoi
gian dung khang dong ngéan hon, ¢6 hiéu qua cao trong viéc ngin
nglra tai phat huyét khai tinh mach. Tuy nhién, trong mot phan tich
tong hop (bao gdm 14 thir nghiém ngiu nhién, c6 d6i chimg va 13
nghién ciru thudn tap), chéng déng kéo dai véi thudc chong dong
udng tryc ti€p cé lién quan dén nguy co bién cd chay mau ning
1,12 trén 100 ngwoi-ndm (treeong hop tir vong, 9,7%), va kéo dai
thoi gian chong dong méau bang thudc d6i khdng vitamin K c6 nguy
co gy ra bién ¢d chdy mau niang 1,74 trén 100 ngudi-nam (theo
trweong hop ti vong, 8,3%). Nguy co chdy mau cao hon & nhitng
bénh nhan 16n tudi va & nhirng bénh nhan cé d6 thanh thai
creatinin dwdi 50 ml/phit, cé tién st chay mau, da dwoc diéu tri
chong két tip tiéu ciu trwdce dd, hodc c6 mic hemoglobin dwdi 10
g/dl
Mic du diéu tri vo thoi han bing thudc chdng dong mau thwong
dwoc khuyén cdo sau sy kién thuyén tdc huyét khéi tinh mach
khong ré nguyén nhin dau tién hoic sau yéu t6 khai phat yéu,
dac biét & nhirng bénh nhan khong c6 nguy co chdy méu cao, diéu
tri c6 gi¢i han thoi gian c6 thé thich hop & mot s6 bénh nhan, bao
gém ca nhitng nguwdi cé nguy co woc tinh tai phat huyét khdi tinh
mach dwdi 5% trong vong ndm dau tién sau khi ngirng diéu tri

Hién khong c6 diém x4c thuc nao dwoc st dung
cho nam giéi bi thuyén tic phéi vd cé lan dau
hodc do yéu t6 khdi phat yéu, va nhiéu chuyén
gia khuyén ban nén tiép tuc diéu tri chéng dong
mau vo thoi han & nhitng bénh nhan nay.

O nhitng bénh nhan tiép tuc dung thudc chdng
dong vo thoi han, dit liéu tir cac thir nghiém ngiu
nhién chi ra rdng phac do diéu tri chéng dong
dwong udng trwc ti€p liéu thip (tkc la
rivaroxaban hodc apixaban) sau 6 thing diu
dung khang dong liéu day da cé hiéu qua va do
an toan twong tw nhw phac d6 dung du litu va
hiéu qua cao hon aspirin. Tuy nhién, phac do6 liéu
thap chwa dwoc danh gi4 trong thuyén tac phdi &
bénh nhan ung thw, & nhitng ngwdi bi thuyén tic
phdi vé mat giai phau, hodc & nhitng nguoi cé
nguy co cao bi thuyén tic phdi tai phat. Cac yéu
t0 c6 thé anh hwdng dén viéc lwa chon phac do
chong dong khong thoi han dwgc trinh bay trong
Béang S2.

XET NGHIEM KHAC

Ung thu an gidu duoc phét hién ¢ 5,2% bénh
nhén trong vong 1 nam sau khi duoc chan doan
thuyén tic phéi vo can. Mot chién lugc sang loc
ma& rong co thé phat hién nhiéu ung thu hon so
vai sang loc han ché, nhung dir liéu con han ché
vé viéc liu viéc sang loc do co lién quan dén két
cuc tot hon cua bénh nhan hay khéng. Cac
chuyén gia khuyén nghi tim soat ung thu han
ché dugc hudng dan bai tién sir bénh, kham strc
khoe, cac xét nghiém co ban va chup X quang
phdi, va tim soat ung thu cu thé theo tudi va gidi
tinh.

chéng dong mau. Viéc dwa ra quyét dinh lién quan dén diéu tri Bénl} nhan nép. dgqc danh gia tir 3 dén 6 théng' sau khi bénh
huyét khi tinh mach & phu nit ¢ thé dwoc hwéong din baiquy  hUyen tac phoi cap duoc chan dodn dé danh gia tinh trang
thc HERDOOZ, mot diém s6 du doan c6 gid tri tién ctu xac dinh kDO tho'hoac han ché chire nang, c6 thé cho thay sur phat
mot s6 phu nit c6 bién cd thuyén tic huyét khéi tinh mach vo cin trién ciia hoi chimg sau thuyén tac phoi hoac tang 4p dong
d4u tién hodc do yéu td khéi phat yéu ma ho c6 thé ngirng diéu tri mach phoi mén tinh do huyet khoi tac mach. Neu quyet dinh

chdng déng mau mot cach an toan (Bang S1 trong Phu luc b6 t'ﬁp tue Chong dong Vor:h(y' han dgoc duara tai thoi ‘jilem

sung, c6 toan vin clia bai bao nay tai NEJM.org). chan doan thuyén tac phdi, quyét dinh nay nén dugc danh
gia lai hang ndm hogc thuong xuyén hon; C6 thé phai nging

thude khang dong néu nguy co chay méau tang lén, xay ra

bién c6 chay mau I6n hoac bénh nhan mudn ngung diéu tri.
CAC HUONG DAN

Cac hwéng dan hién tai vé quan 1y thuyén tic phdi bao gom
cac huéng dan do Pai hoc Bac silong nguc Hoa Ky (ACCP),
Hiép hoi Huyét hoc Hoa Ky (ASH) va Hiép hoi Tim mach Chau
Au (ESC) ban hanh. Tém tat cac khuyén nghi chinh trong cac
nguyén tic nay dwoc cung cip trong Bang 2.
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Cac dé xuit ctia ching tdi phtt hop véi cac nguyén
tic nay, phan lén 1a pht hop nhwng khéc nhau vé
d6 manh cua cac dé xuat ddi vai mot s6 chu dé. Cac
hwéng dan ctia ACCP va ASH khuyén c4o nging
chéng dong sau 3 thang trong trweong hop thuyén
tac phéi lan dau do yéu t6 nguy co thoang qua yéu,
mot khuyén cdo khac véi hwdng dan cia ESC,
khuyén cdo nén xem xét chdng dong vo thoi han &
nhitng bénh nhén nay. Cach tiép cin clia ching toi
d6i v&i tinh huéng nay thwdong pht hop vai cac
hwéng dan ACCP va ASH trong khi tinh dén cac
yéu t6 anh hwdng dén nguy co tai phat (vi du: gidi
tinh nam hodc tudi I1é6n hon) va s thich ctia bénh
nhan.

Vung chwa chic chan

Viéc xtt tri thich hop thuyén tic phdi nhanh duwdi
phan thiy (mdt thuyén tic phéi nhanh dwéi phan
thity don 1é hodc nhiéu thuyén tic, khong c6 sw
hién dién cia thuyén tic phéi & nhanh phan thiy
hodc & nhitng mach mau gan goc hon va khong
¢6 huyét khdéi tinh mach siu & chan) la khong
chic chan. Mic du mot s6 hwéng dan deé xuit theo
doi 1am sang thém thay vi dung khang dong &
bénh nhan thuyén tic phdi nhanh dwdi phan thuy
nguy co thdp, mot nghién ctiru thuan tip tién ciru
gan day lién quan dén nhitng bénh nhan nhw vay
dwoc diéu tri ma khong dung chong déng cho
thdy ty 1é bién c6 thuyén tic huyét khdi tinh mach
tai phat cao hon mong doi sudt 90ngay theo doi.
Mot thir nghiém ngau nhién, c6 ddi ching véi gia
dwoc vé gidm sat 1Am sang so v&i khang dong &
nhém bénh nhan nay dang dién ra (so
ClinicalTrials.gov, NCT04263038).

Liéu mot loai thudc chéng dong mau udng truc
ti€p cu thé co thich hop hon dé diéu tri thuyén
tac ph6i hay khéng van chua dwoc biét. Cac thir
nghiém ngiu nhién dang dién ra dang danh gia
apixaban so véi rivaroxaban trong diéu tri ban
dau & bénh nhan thuyén tic huyét khdi tinh
mach (NCT03266783) va cac liéu lwgng khac
nhau cta cac loai thudc nay dé diéu tri kéo dai
cho nhitng bénh nhan nay (NCT03285438).

PRACTICE

Mot thir nghiém da quéc gia, ngdu nhién, c6 doi
chirng dang dwoc tién hanh d€ danh gia hiéu qua
va do an toan cda liéu phap lién quan dén gidm
litu thudc tiéu huyét khéi & bénh nhin thuyén
tic phdi cdp nguy co trung binh
(NCT04430569). Dt liéu chét lwong cao la cin
thiét d€ cung cip thong tin vé lgi ich va nguy co
clia phwong phap tiép cin iy cuc mau dong va
tiéu huyét khoi noi mach trong diéu tri bénh
nhan thuyén tac phoi.

KET LUAN VA KHUYEN CAO

Bénh nhan khé thé dwgc md td trong minh
hoa dwoc wéc tinh c6 khd ning thuyén tic
phéi cao hon 15%. Trong boi canh diém so
Wells thip cta bénh nhan déi véi thuyén tic
phdi, xét nghiém D-dimer dwgc bido dam dé
hwéng dan nhu ciu chdn doan bang hinh anh;
CT dwoec chi dinh, véi mirc D-dimer hon 1000
ng/ml. Theo gid dinh ring chup CT cta bénh
nhan x4c nhan thuyén tic phéi va cho thiy
kich thwéc tAm thit phai binh thuong, anh ta
sé& dugc phan loai 1a bi thuyén tic phéi nguy
co thip, véi mirc troponin binh thwong cla
anh ta. Diéu tri bang thudc chéng déng dwong
udng truc ti€p nén dwoc bat dau ngay lap tic
va bénh nhin cin dwoc cung cip thong tin vé
chan doan thuyén tic phéi. Trong treong hop
khong c6 chong chi dinh diéu tri ngoai tra
(khong c6 tiéu chi Hestia), bénh nhén c6 thé
dwoc xuit vién truc tiép tir khoa cdp ctru voi
su theo doi sat lam sang. Chung to6i khuyén
anh 4y nén kham sang loc ung thw phu hop
v6i d6 tudi va yéu t0 nguy co ca nhan cla anh
dy. Sau khi bénh nhin dwoc diéu tri tir 3 dén 6
thang v&i thudc chong dong mau dwong uéng
truc tiép dwgc str dung & liéu diéu tri, trong
trueong hop khong tang nguy co chay mau va
can nhic sé thich cia anh ta, ching tdi khuyén
ban nén chuyén sang dung thudc chdng dong
mau dwong uéng truc tiép liéu thip trén mot
thoi gian 14u dai dé phong ngira thir cip.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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