BENH CO TIM CHU SAN
PERIPARTUM CARDIOMYOPATHY

BS.Ng6 Quang Tung




NOI DUNG TRINH BAY

. Gidi thiéu

. Dich té hoc

. Yéu td nguy co

. Co ché bénh sinh

. Chan doan

. Diéu tri

. Tién lwong

. Tw van thai san va cac liéu phap tranh thai

O NOO O bk~ WIN -



BENH CO TIM CHU SAN LA GI?

- Bénh co tim lién quan t&i thai nghén.

- Mét trong nhirng nguy@n nhan hiém cla suy tim anh hwéng toi
phu ni trong nhirng thang cudi thai ky hodc dau thdi ky hau
san.



DICH TE HOC

Incidence of peripartum cardiomyopathy (PPCM).
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DICH TE HOC

Incidence of Peripartum Cardiomyopathy Worldwide

www.researchgate.net/figure/Heatmap-incidence-of-peripartum-cardiomyopathy-with-higher-rates-in-
African-countries-and_figl 341663643
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Fig1
Temporal trend in the incidence of peripartum cardiomyopathy in the United States. Coloured bars indicate different maternal
age groups (see legend). Adapted from Kolte and colleagues.12

Kolte D et al. Temporal trends in incidence and outcomes of peripartum cardiomyopathy in the United States: a nationwide
population-based study. J Am Heart Assoc2014.



YEU TO NGUY CO

General risk factors Pregnancy-related risk factors
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Further potential risk factors

FUTURE CARDIOLOGYVOL. 5, NO. 2REVIEW Reviewing peripartum cardiomyopathy: current state of knowledge


https://www.futuremedicine.com/journal/fca
https://www.futuremedicine.com/toc/fca/5/2
https://www.futuremedicine.com/doi/full/10.2217/14796678.5.2.175

CO CHE BENH SINH CHUA RO RANG

- Céc gia thuyét dwoc dwa ra gom :

* Viém co tim do virus

< Bat thwdng dap (rng mién dich

< Thay déi huyét déng trong qua trinh mang thai
< Dot bién gen

% Phan *ng viém

< Gan day: Mé hinh ‘two -hits’ bao gébm: Sy mat can bang hé
thng mach mau va tinh nhay cdm cua ca thé dwoc cho la co
ché quan trong nhat cta bénh.



CO CHE BENH SINH
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CHAN POAN

- Viéc chan doan con bj cham tré

- XU tri cham va bién cb tang Ién.

- Cling can chan doan phan biét v&i cac bénh ly tim mach
khac: Thuyén tac phdi, nhiém tring hé théng...



CHAN DOAN

< Suy tim trong thang cudi thai ky hoadc 5 thang thoi ky hau
san

+Khong co can nguyén gay suy tim khac.
< Khéng co bénh ly tim mach trwéc thang cudi thai ky

*»LVEF <45% va/ hoac siéu am M — Mode c6 Fs < 30% va

dwdng kinh cudi tdm trwong that tréi > 2.7 cm?2/ m2.



CHAN DOAN

Hién tai, dinh nghia bénh co tim chu san da dwoc mé réng va
diéu chinh

The 2010 Heart Failure Association of the European Society of
Cardiology Working Group therefore revised the definition of
PPCM to “an idiopathic cardiomyopathy presenting with HF
secondary to LV systolic dysfunction towards the end of
pregnancy or in the months following delivery, where no other
cause of heart failure is found. The diagnostic criteria indicate
that LVEF is <45% and there may or may not be ventricular
dilatation.

Peripartum Cardiomyopathy: JACC State-of-the-Art Review


https://www.sciencedirect.com/topics/nursing-and-health-professions/cardiomyopathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/heart-left-ventricle-ejection-fraction

CHAN POAN

* Symptoms during end of pregnancy or months following delivery:
dyspnoea, orthopnoea, peripheral oedema, chest pain, dizziness,
palpitations, fatigue, depression, cough

** Cut-off for acute HF: NT-proBNP >300 pg/ml, BNP >100 pg/mi

v v

Natriuretic peptides | Natriuretic peptides
and LVEF 245% normal and LVEF >45%

, . .

Exclude overt pre-existing Consider other cardiac and \ Consider extracardiac
heart disease extracardiac origin origin of symptoms
(e.g. chemotherapy-induced of symptoms (e.g. anaemia, pneumonia, renal
cardiomyopathy, congenital or (e.g. pulmonary embolism, amniotic disease, hypertensive disorders
vaivular heart disease. fluid embolism, isolated RV dystunction, of pregnancy, eclampsia, depression,
hypertrophic cardiomyopathy) hypertensive disorders of pregnancy, physiological changes)

eclampsia, sepsis)

T N p

Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position statement from the Heart Failure Association of the European
Caciety of Cardiolooyv S11dv ottt on nerinartiim cardiomunnathy



CHAN DOAN PHAN BIET

Bénh ly Tién st Khéi phat DAu an sinh Siéu am tim/MRI Khac biét
hoc so vo&i
PPCM
PPCM Khdéng c6 bénh tim da Vo cubi thai ky va | Céc peptit |oi Giam chirc nang LV tam
biét, khéng cé dau hiéu | nhirng thang sau tiéu natri cao thu, LVEF <45%
va / hoac triéu chirng khi sinh
HF trwdc khi mang thai
Viém co' tim | Nhiém virus truéc dé Khé&i phat cap tinh | Tang troponin, Chirc nang LV tdm thu binh | MRI tim
ho&c ban cép tinh tang CRP thwdng hodc giam, mé hinh | (mau LE),
sau khi nhiém virus tang cwdng gadolinium sinh thiét co
mudn dién hinh cla co tim, | tim
tran dich mang ngoai tim
Bénh co tim | Cac du hiéu va/hodc | Trong ba thang thir | Céc peptit |oi Giam chirc nang LV tam Tién st, siéu
gian hoac triéu chirng HF va / hai cta thai ky tiéu natri cao thu, réi loan chirc ndng RV | am tim, MRl
bénh co’ tim | hoac bénh tim da biét c6 thé xay ra, mé hinh LE tim (mau LE)
mac phai trwdc khi mang thai co tim dién hinh (DCM)
hoac vo can
tw phat / gia
dinh
Hoi chirng DPau nguc, chuyén da Kh&i phat cap tinh, | Cac peptit loi Bét thwong van dong thanh | Tién sw, siéu
Takotsubo rat cang thdng hoéc trong khi chuyén da | tiéu natri cao tim v&i cac vung gidi phdu | am tim

cAp ctvu do bién chirng
thai nhi

hoac ngay sau khi
chuyén da

dién hinh




CHAN DOAN PHAN BIET

Thuyén tac phoi

Pau ngwc, phu chép
mot bén, kho théd cap
tinh

Kh&i phat cap tinh
khi mang thai hoac
sau khi sinh

Tang peptit loi tiéu
natri va / hoac
troponin, tang D-
dimer

Réi loan chirc nang RV, gian
RV, chtrc nang LV thwdng
binh thwong

Chup cét 16p vi
tinh, xa hinh
thong khi - twoi
mau

Thuyén tac
nwoc 6i

Bau nguwc trong / ngay
sau khi sinh, kho thé
cap tinh

Khé&i phat cap tinh
trong khi chuyén
da hoac ngay sau
khi chuyén da

Co thé tang peptit
lgi tiéu natri

Giam chtrc nang tam thu
RV, gi&n RV

Tién s, siéu
am tim

Bénh tim tang
huyét ap / tién
san giat nang

Tang huyét ap to
trwdc hodc moi khéi
phat, protein niéu

Trong ba thang thw
hai cua thai ky

Céc peptit loi tiéu
natri cao

Phi dai LV, réi loan chtre
nang tam trwong, roi loan
chtre nang LV thoang qua

Tién s, siéu
am tim

Bénh co tim phi
dai

Khuynh hwéng gia
dinh

Trong ba thang thw
hai cua thai ky

Céc peptit loi tiéu

natri cao

Phi dai LV, mé hinh tang
cwdng mudn dién hinh cla

co tim, LVOTO (HOCM)

Tién s, siéu
ém~tim, MRI tim
(mau LE)

Bénh van tim tw
trwdc

Cac dau hiéu va /
hoac triéu chirng HF
trirdc khi mang thai,
bénh tim d& biét

Trong ba thang thw
hai cua thai ky

Céc peptit loi tiéu
natri cao

Hep hoac trao ngwoc van
déng mach, van tim gia

Tién s, siéu
am tim

Bénh tim bam
sinh ttr trwéc
(khéng ro)

DAu hiéu va / hoac
triéu ching HF trueée
khi mang thai, bénh
tim da biét, trwdc khi
phau thuat tim

Trong ba thang thw
hai cua thai ky

Céc peptit loi tiéu
natri cao

(Pa stra chira) di tat tim bam
sinh

Tién s, siéu
am tim




CAC THAM DO HO TRO

Pién tam do

Pién tdm do nén dwoc thuwe hién & tat cd bénh nhan nghi ngd
PPCM vi an toan, ré tién va co thé gitp co6 thém théng tin dé
phan biét PPCM v&i cac nguyén nhan gay ra triéu chirng khac.
Mac du khong co thay doéi dién tam dd dac hiéu cho PPCM,
nhwng dién tdm d6 hiém khi binh thwdng va cac bat thwong
tai cwc thwong gap.

Céac dau hiéu thworng gap bao gom: nhip tim nhanh, block
nhanh trai, bat thwong tai cuc. ..



CAC THAM DO HO TRO

Cac dau an sinh hoc: Lién quan dén kha nang chan doan cua
peptit loi tiéu natri, can lwu y rang ndng dé BNP / NT-proBNP khéng
hoac chi tang nhe trong thai ky binh thwdng.

Nguworc lai, b&nh nhan PPCM cép tinh c6 ndng d& BNP/NT-proBNP
tang cao lién tuc trong huyét twong.

Cac dau an sinh hoc cu thé hon sé hiru ich dé chan doan PPCM
nhanh hon va dang tin cdy hon, nhwng ching van chwa dwgc danh
gia day du nhu : 16 kDa-prolactin, interferon-gamma va
microRNA-146a.



CAC THAM DO HO TRO

Siéu am tim va MRI

Siéu am tim dwoc chi dinh cang s&m cang tot trong tat ca cac trwdng hop
nghi ngd® PPCM dé xac dinh chan doan, danh gia bénh tim kém theo hodc
tr trwdre, loai trir cac bién chirng cia PPCM ( huyét khoi that trai) va cac
théng tin tién lwong (vi du LVEF va tang ap phdi). Sau khi én dinh, chup
cong hwdng tlr co thé danh gia chinh xac hon vé cau tric va chirc nang
tim, va doi khi co6 thé hiru ich néu nghi ngd chan doan khac nhw bénh co
tim that phai va viém co tim.

Nén tranh s dung gadolinium cho dén sau khi sinh do tang nguy co thai
chét lwu, t& vong & tré so sinh.



PIEU TRI

Piéu tri bénh nhan PPCM tuy theo bénh canh 1am sang nhap vién,
dac bi€t 1a bénh nhan con dang mang thai hay hau san, on dinh hay
suy tim mat bu cap.

Nhan manh vai tro ciia nhém tim mach - san khoa v&i bénh nhén
mang thai kém suy tim cap dé dam bao viéc dua ra quyét dinh 1am
sang nhanh chong vé diéu tri tot nhat cho me va con gom: dinh chi
thai nghén cap, dimg cho bt va hé tro tuan hoan co hoc & bénh nhan
soc tim.



TRI : GIAI DOAN C

Miid PPCM Moderate PPCM

Acute heart failure

S SupRciie I {efiure Haemodynamic stability
tati
presentation Haemodynamic stability Respiratony insutficiency
ECG No specific changes No specific changes, often tachycardia
g Pulmonary congestion, Pulmonary congestion,
Chest)-cay, may also be normal enlarged cardiac silhouette
Natriuretic
peptides T T
Echocardiography LVEF 30-45% LVEF 20-35%
Nont'nal ward, amb'ulalory trqatment Intermediate care (IMC), HF unit (HFU) Intensive care unit (ICU)
in selected patients possible
J J
— Oral HF drugs — Diuretics i.v.
— Oral diuretics in case of fluid overload — Consider vasorelaxants if SBP >110 mmHg
— Consider bromocriptine for 1 week® — Supplemental O_, non-invasive ventilation
Therapy if necessary

— Avoid inotropes/catecholamines

— Consider bromocriptine for 8 weeks*® if
LVEF <25%

— Oral HF drugs

Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position statement from the Heart Failure Association of the European Society of Cardiology
Study Group on peripartum cardiomyopathy



DIEU TRI : GIAI DPOAN CAP

AHF during pregnancy

v

Induction of lung maturation > 23+5 weeks
initiated if possible before patient transfer to tertiary center

v

Meeting of the Task force for AHF in pregnancy
goal: = 15 minutes
members: cardiologist, obstetrician, neonatologist,
anesthesiologist, cardiac surgeon, operating room coordinator

Status and prognosis of the foetus

Foetus non-viable Foetus viable

Parents wish

Maternal and foetal status

Delivery Delivery Pregnancy continued
Maximal HF therapy Maximal HF therapy Monitoring mother/foetus
Supportive psychotherapy Tailored HF therapy
Consider advanced AHF therapy

Current management of patients with severe acute peripartum cardiomyopathy: practical guidance from the Heart Failure Association of the European Society of
Cardiology Study Group on peripartum cardiomyopathy



PIEU TRI : GIAl DPOAN CAP

Initial evaluation

Assess cardiopulmonary distress Confirm diagnosis
SBP < 90 mmHg; HR > 130/min or < 45/min ECG
RR > 25/min; SpO2 < 90% Blood tests incl. natriuretic peptides
Lactate > 2.0 mmol/L; ScvO2 < 60% Echocardiography, lung ultrasound
Altered mental state; cold skin; oliguria (< 0.5 ml/kg/min) Consider additional tests to exclude differential diagnoses

k’//“pf\u

Severe PPCM with cardiopulmonary distress —— PPCM without cardiopulmonary distress
e I Antepartum I —>| Postpartum |
Optimize preload
Volume vs. diuretics; vasodilators if SBP >110 mmHg V V
gz = HF therapy HF therapy
Optimize oxygenation Hydralazine ACEi (or ARB)
Consider NIV, invasive ventilation if SpO2 <95% Nitrates BB
BB (metoprolol) Spironolactone
Add inotropes and/or vasopressors Consider diuretics Diuretics
Consider levosimendan 0.1 mcg/kg/min during 24 h l Consider ivabradine
Urgent delivery (caesarean section) *
Consider delivery Consider bromocriptine
(vaginal delivery with PDA) [~ (2.5 mg bid)
Consider bromocriptine (2.5 mg bid) ~a -~
Consider WCD therapy
v if LVEF = 35%
Consider mechanical circulatory support V
if refractory cardiopulmonary distress Continue HF therapy
v for =2 12 months after recovery of LV-function
| Recovery? I
Transplantation | I Weaning |—

Current management of patients with severe acute peripartum cardiomyopathy: practical guidance from the Heart Failure Association of the European Society of
Cardiology Study Group on peripartum cardiomyopathy



PIEU TRI| GIAI DOAN SUY TIM ON DINH

Véi nhitng bénh nhan suy tim 6n dinh khong can hodc da ding céac
thudc van mach/ tang co bop, cac thude diéu tri suy tim tiéu chuan dé
cai thién tai ciu trac that trai va két cuc 1am sang ¢ nhom HFrEF nén
duoc bat dau va ting dan téi licu khuyén céo.



Cac thudc diéu tri trong qua trinh mang thai/cho
con b

Qua trinh mang thai Qua trinh cho con bu Cac thuéc véi dir | Liéu twong doi
liéu an toan trong vé&i tré so sinh
qua trinh cho con trong sira me

bu va theo doi tré
so sinh

Can tranh S dung than trong ( d¥ liéu han Enalapril ( hdu hét 0,02 - 0,2%
Chéng chi dinh ché) céac dir liéu) TD phu phdi,
Nguy co quai thai Noéng d6 khong dang ké trong sira  [eETeiteelil huyét ap théap,
me v&i captopril va enalapril can nang, tinh
trang y thire dac
biét tré sinh non
va dw¢i 2 thang

Cén tranh Can tranh ( khong cé di liéu)

Chéng chi dinh Va/ho&c can nhéc thay thé bang

Nguy co quai thai ACEI ( V&i cac di¥ liéu an toan
dwoc cong bd)

Chen beta St dung than trong ( di¥ liéu S dung than trong ( it di¥ liéu) Metoprolol ( hau hét 1,4%

giao cam han ché) Metoprolol c6 néng d6 nhé trong cac dir liéu) TD cac tac dung
C6 thé gay cham phat trién bao  siva me, v&i 1 phan chuyén vao Bisoprolol chen beta: nhip
thai huyét thanh cua tré so sinh tim cham, huyét
Néu dung gan thoi gian chuyén  Khéng quan sat thay phan trng bat ap thap
da, thai nhi can dwoc theo déi loi nao & tré bu me
trong 24 - 48 gid vé biéu hién Khéng phat hién bisoprolol trong
nhip tim cham,huyét ap thap stra me & 1 vai nghién ctu ca bénh




Cac thudc diéu tri trong qua trinh mang thai/cho

con b{

Nhém thuéc

MRA

Loi tiéu quai

Loi tiéu
Thiazid

Qua trinh mang thai

Can tranh ( khong
khuyén c&o)

N{ tinh héa bao thai
chubt va it dir liéu trén
nguo'

S dung than trong
Nguy co giam dong
mau rau thai nhwng
viéc st dung dé diéu tri
thwdng khé tranh

S dung than trong
Nguy co giam dong
mau rau thai nhwng
viéc st dung dé diéu tri
thwdng khé tranh

Qua trinh cho con bu

S dung than trong

Vé mét ly thuyét, tat ca cac loi tiéu
c6 thé 1am gidm sira va can theo ddi
Nong dé khong dang ké trong siva
me cUa canrenone

Béo céo ca bénh khéng thay c6 hai
gilra spironolactone v&i cho bu

S dung than trong. V& mat ly
thuyét, tat ca cac loi tiéu cé thé lam
gidm sira va can theo dbi

Ty |& gén protein cao va thdi gian
ban thai ngén sé han ché viéc qua
sira me

S dung than trong. V& mat ly
thuyét, tat ca cac loi tiéu cé thé 1am
gidm sira va can theo dbi

Néng d6 nhé ctia hydroclorothiazid
tim thay trong si*a me va khong c6
trong huyét thanh cla tré so sinh
trong 1 vai nghién ctru ca bénh.

Cac thubc véi dir liéu an
toan trong qua trinh cho
con bu

Liéu twong doi
véi tré so sinh
trong sira me

Spironolactone

2-4,3%

TD tinh trang
méat dich, mat
nwoc, can nang
vay thire

TD tinh trang
méat dich, mat
nwoc, can nang
vay thire

Hydroclorothiazid

1, 68%

TD tinh trang
méat dich, mat
nwoc, can nang
vay thire




Cac thudc diéu tri trong qua trinh mang thai/cho

con b{

Nhém thudc

ARNI

lvabradin

Glycosid tim

Qua trinh mang thai

Cén tranh- Khéng khuyén céo
- Nguy co gay déc cho thai nhi

Cén tranh - Khong khuyén cao
- Nguy co gay quai thai

S dung rét than trong ( di
liéu han ché)

Khuyén cao ESC trong quan ly
va diéu tri bénh tim mach &
phu ni¥ co6 thai cho phép st
dung Digoxin trong rung nht
néu can

Qua trinh cho con bu Cac thuéc véi dir

liéu an toan trong

qua trinh cho con
bu

Liéu twong d6i

v&i tré so’ sinh

trong sira me

va theo doi tré
so’ sinh

Can tranh ( khong cé di liéu) hodc
Trao ddi v&i sédn phu xem xét
phuwong phap nubi con khac hoac
dung &rc ché men chuyén thay thé

Can tranh hoac trao déi v&i san phu
phuwong phap nubi con khac

S dung than trong Digoxin
Néng d6 nhé ciia Digoxin trong siva

me va khoéng phat hién trong huyét

thanh tré so sinh.

Khéng ghi nhan bién cb bét loi & tré

bu me

2,7 -2,8%
Khéng theo doi
gi dac biét




Cac thudc diéu tri trong qua trinh mang thai/cho

con b{

Nhém thuéc

Thuéc gian
mach

Nitrate

VKA

Qua trinh mang thai

St dung than trong

S dung thén trong ( di liéu
han che)

3 thang dau: Can tranh-
Chéng chi dinh do nguy co tt
vong/ béat thudng thai 1&n toi
Thay thé bang LMWH

3 thang gitra va cubi: S dung
rat than trong- chi trong nhirng
chi dinh bt budc. Ty 18 tor
vong/ bét thuwdng thai 1&n t&i
16% trong 3 thang gilra va
27% trong 3 thang cudi.

Nguy co v¢&i thai la phu thudc

Lhair vt lhiairs 5B ma s kat 110

Cac thubc véi
dir liéu an toan
trong qua trinh

Khi cho con bu

Liéu twong d6i
vé&i tré so sinh
trong sira me

cho con bu va theo doi tré
so sinh
St dung than trong Hydralazin 1,.2% .
NOng d6 nhé cua Hydralazin trong sira Khéng yéu cau
me va huyét thanh tré so’ sinh, khong theo doi gi dac
ghi nhan bién co bat lgi & tré ba me biét
St dung than trong ( Khéng cé dir liéu) TD tinh trang can
nang, doé birng
mat, bu kém,
trang thai hén
mé
S dung than trong Warfarin Khéng yéu cau

Khong phat hién néng d6 warfarin trong
stra me ( & liéu diéu tri théng thuwong).
Khong ghi nhan hoat dong ctia warfarin
& tré bu me va khong ghi nhan cac tac
dong bat loi & tré bu me

theo doi gi dac
biét




Céc thudc diéu tri trong qua trinh mang
thai/cho con bu

Fondaparinux

Qua trinh mang thai

Can tranh
Chong chi dinh

S dung than trong (dir lieu
han che)

S dung than trong (dir lieu
han che)

Can tranh ( D@ liéu han ché)
Trir khi di (rng hoac phan
tng bat lgi véi LWMH

Khi cho con bu

Can tranh. Mot lwgng nho rivaroxaban
co trong sira me trong 1 nghién ctru ca
bénh

St dung than trong.

Do trong lwong phan t& rat I6n nén sé
khong co trong stra me + co thé bi pha
hiy nhanh & da day thai nhi

S dung than trong

Khéng ghi nhan hoac chi 1 lwgng nhd
phat hién trong sira me. Khéng chéc co6
hap thu qua dwdng ubng

Khéng ghi nhan anti- Xa hoat dong &
tré bu me

Can tranh ( khong cé di¥ liéu bao céo)

Cac thudc voi
dir liéu an toan
trong qua trinh

cho con bu

Dalteparin,
Enoxaparin

Liéu twong d6i

v&i tré so’ sinh

trong sira me

va theo doi tré
so sinh

Khéng yéu cau
theo doi gi dac
biét

Khéng yéu cau
theo doi gi dac
biét




CHO CON BU HAY KHONG?

Do nhu cau chuyén héa cao clia qua trinh tiét stra va cho con bu, c6 thé xem xét cét
sra va ngirng cho con bu & bénh nhan suy tim nang

Quyét dinh c6 cho con bu hay khéng, dic biét & phu nir PPCM cé gidm chirc ndng
that trai trung binh can can nhac it nhat 2 yéu to:

Loi ich cha viéc cho bu me véi tré so sinh, ddc biét & cac nwdc dang phat trién, noi
ma suy dinh dwéng chiém da sb trong ty 1&é TV cla tré em

Tinh an toan cla céac thubc s dung dé diéu tri PPCM trong qua trinh cho con bu.

Cardiovascular Diseases during Pregnancy (Management of) Guidelines



PHONG NGUA BIEN CO THUYEN TAC

Hoat dong tién déng mau tang I&n trong qua trinh mang thai va sau chuyén da va
dac biét trong bénh canh PPCM v&i EF giam. Quanh thoi diém chan doan PPCM,
ty 1& bién cb huyét khdi thuyén tdc ddng mach va tinh mach la kha cao ( 7% trong
30 ngay dau sau chuyén da trong di¥ liéu PPCM toan cau).

Biéu tri chong déng dwgc khuyén céo cho bénh nhan cé huyét khoi that trai
hoac bang chirng thuyén tac hé thong

Thudc chong dong liéu diéu tri véi LWMH hodc khang vitamin K tuy theo giai
doan thai ky khuyén cao cho bénh nhan rung nhi

Biéu tri Bromocryptin nén kém theo thudc chong déng dy phong hodc lieu
diéu tri

Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position statement from the Heart Failure Association of the European
Society of Cardiology Study Group on peripartum cardiomyopathy



VAN DE CHUYEN DA

-U'u tién khi bénh nhéan - Luén duwoc wu tién hon
suy tim nang va huyet & bénh nhan huyet
d(;)ng‘lfhélng on dlnh BAét doéng On dinh va khéng
ke thoi gian thai ky. Gay c6 chi dinh tuyét doi

té than kinh trung wong cia md dé.
degcuutien. = - Can theo dbi sat huyét
- bé tranh thay’dm dét dong

ngot ap lwc/ thé tich, gay ‘ LJ;u tién gay té ngoai

té ngoai mang cirng co mang cing

thé dwoc lwa chon nhuwng
nén dwoc tang liéu than
trong b&i dbi ngli bac sy
gay mé co kinh nghiém.

Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position statement from the Heart Failure Association of the European
Society of Cardiology Study Group on peripartum cardiomyopathy



PHONG NGUA BOT TU VA CAC DUNG CU HO
TRO

< May khtr rung tim cé thé deo (wearable cardioverter defibrillator) d
dwoc dé xuat dé ngan ngira dot tir do tim trong 3—6 thang dau tién sau
khi chan doan cho dén khi c6 quyét dinh chinh xac vé viéc cay ICD.

< Dbi v&i nhivng phu nir ¢6 biéu hién rbi loan chirc nang LV ndng> 6 thang
sau lan xuat hién dau tién mac du da dwoc diéu tri ndi khoa tdi wu, cay
ICD va liéu phap tai dong bo tim (CRT) theo hwéng dan hién hanh cla
ESC.


https://scholar.google.com.vn/scholar?q=wearable+cardioverter+defibrillator&hl=vi&as_sdt=0&as_vis=1&oi=scholart

BIEN PHAP TRANH THAI

Contraception methods

AITE O ¢ L

Oral Contraceptive Surgical
Hormonal ring
contracepion injection sterilization

Condom Female
condom

aEssss—————
Implant Coitus Calendar rhythm Vaginal Contraceptive Diaphragm / cap
interruptus method douche patch

Lwa chon bién phap tranh thai ding sé giup ngan ngtra tai phat bénh co’ tim chu san



BIEN PHAP TRANH THAI

Contraception (Female)

* Intrauterine contraceptive device
(e.g. Mirena or copper IUCDs)

e OQOral contraceptive (combined or
progestin only pills)

 Depomedroxyprogesterone acetate
(DMPA) injections

* Tubal ligation

e Diaphragm

* Contraceptive implants

» Contraceptive patch

e Hysteroscopic tubal occlusion (HTO)
e Vaginal ring

e Safe period

Contraception (Male)
* Condom

* Vasectomy

Long-term prognosis, subsequent pregnancy, contraception and overall management of peripartum cardiomyopathy: practical guidance paper from the Heart
Failure Association of the European Society of Cardiology Study Group on Peripartum Cardiomyopathy)



VAI TRO CUA BROMOCRIPTIN

- Con tranh cai.

- Chuwa c6 di bang chirng dé khuyén cao dung bromocriptin
thwong quy.

- M6t vai nghién ctru nhd cho két qua kha quan nhw : ty 1& tor
vong thap hon, hoi phuc chirc nang that trai tot hon & nhém
bé&nh nhan dung bromocriptin + diéu tri suy tim tiéu chuan



VAI TRO CUA BROMOCRIPTIN

" American
Heart
Association.

Evaluation of Bromocriptine in the Treatment of Acute Severe Peripartum
Cardiomyopathy: A Proof-of-Concept Pilot Study
Karen Sliwa, Lori Blauwet, Kemi Tibazarwa, Elena Libhaber, Jan-Peter Smedema, Anthony
Becker, John McMurray, Hatice Yamac, Saida Labidi, Ingrid Struman and Denise
Hilfiker-Kleiner

- Nghién ctru tién ctru, ngau nhién, don trung tam.

- 20 BN : 10 BN diéu tri suy tim tiéu chuan va 10 BN diéu trj suy tim tiéu chuan
+ Bromocriptin trong 8 tuan

- Panh gia : Thong sb huyét dong, siéu am tim luc dau, tai thdi diém 6 thang.
MRI danh gia 4 - 6 tuan sau chan doan & nhém PPCM — Br.

- Két cuc : Tl vong, NYHA III/IV, EF < 35%.



VAI TRO CUA BROMOCRYPTIN

Table 4. Comparson of NYHA Functional Class in PPCM-Br

80 and PPCM-Std Patients at Baseline and 6 Months

80 1 mPPCM-Std
- OB PROIMD PROHSH PPCMESU
o at Baseline at6mo at Baseline at 6 mo
L 0 m=10, =9, (=10, (n=B)
y Y i) nf% ol nfy P
2. NYHA functional 0.008
10 class
0- = | 0 9(100) 0 0
Deathn  NYHAFC  EF<35% Combined
v endpoint " 3 (50) o0 3(50
Figure 3. Comparison of 6-month prespecified poor outcome, IV 5(50) 5(80) 3(80)
including death, NYHA functional class (FC) Ill/IV, and LVEF
<35% among survivors, and the combined end point includ- *Comparing the change from baseline to & months in PPCM-Br and
ing all 3 of these end points for PPCM-Br vs PPCM-Std PPCH-Std paliens,

patients (Pt).



VAI TRO CUA BROMOCRIPTIN

| I
ESC HEART FAILURE ORIGINAL RESEARCH ARTICLE
ESC Heart Failure (2018)

Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/ehf2.12376

The effect of bromocriptine on left ventricular
functional recovery in peripartum cardiomyopathy:
insights from the BRO-HF retrospective cohort study

Nghién ctru héi clru, da trung tam
76 BN, 17 trung tam ttr 1994 - 2005 tai Canada, chia 2 nhdm co6 diéu tri
vé&i Bromocryptin (8 BN) va khéng diéu tri véi Bromocryptin (68 BN)

Két cuc chinh : Danh gia A LVEF tai 6 thang va dai han ( trung binh 25
thang )

Két cuc phu : Bién cd gbp cla t&r vong do moi nguy&n nhan va suy tim.



Pac diém nhém nghién ciru

Table 1 Baseline characteristics by bromocriptine use

Bromocriptine No bromocriptine

Characteristics (n = 8) (n = 68) P-value
Aage, yeard 32 =7 31 =5 (0.7
Multiparous women, n (%) 4 (50%) 36 (64%) 0.41
Multiple gestation pregnancy, n (%) 1 (13%%) 7 (14%) 0.89
Diagnosis in the post-partum period, n (%) 8 (100%) 60 (90%) 0.33

Wﬂs.’ weeks, median (IQR) 0.5 (0.95) 1.4 (4.3) 0.03
Past medical history, n (%
Essential hypertension 1 (13%) 10 (15%)
History of myocarditis® 0 (0%) 1 (1%) 0.
Coronary artery disease 0 (0%) 0 (09%) —
Peripheral vascular disease O (0%) 0 (0%) —
Diabetes mellitus O (0%) 10 (15%) 0.25
Dyslipidaemia 0 (09%) 2 (3%) 0.62
Tobacco use 3 (38%) 15 (23%) 0.37
Alcohol abuse 0 (0°%) 1 (29%) 0.74
1 (13%) 3 (5%) 0.36
G;nancy-related complications, n (%i>
Gestational hypertension 1 (13%) 9 (13%)
Pre-eclampsia 2 (25%) 18 (26%) QS
Eclampsia 0 (09%) 1 (1%) 0.72
Pulmonary embolism 0 (0%) 6 (9%) 0.38
Peripartum haemorrhage O (0%) 2 (3%) 0.62
Infection 2 (25%) 5 (79%) 0.10

V 4
~n >

Khéng cé sw khac biét vé tudi, tién s bénh ly va bién cb san khoa gilra 2
nhom cé — khong dung Bromocryptine



Pac diém nhém nghién ciru

Clinical parameters at diagnosis

NYHA class—3—n{9% 6 (100%) 46 (77%) 0.18
Systolic blood pressure, mmHy 107 = 24 130 = 28 0.04
Diastolic blood pressure, mmHg 69 =19 84 £ 19 0.045
b ate: Baatuknic 136 + 33 12+ 23 0.01
Haernoglou" wL 121 £ 14 112+ 20 0.24
Creatinine, umol/L 82 +20 71+ 23 0.22
Lactates, mmol/L 3825 23+28 0.08
Elevated troponins,® n (%) 4 (50%) 16 (30%) 0.27
Echocardiographi i
Left ventricular ejection fraction, % 21 =10 30 12 0.048
ventricular end-diastolic diame 529 598 0.02
Severe mitral regurgitation, n (%) 2 (25%) 9 (14%) 0.42
Severe tricuspid regurgitation, n (%) 0 (0%) 4 (7%) 0.46
Systolic pulmonary artery pressure, mmHg 35+8 42 = 12 0.18
Pericardial effusion > moderate, n (%) 1(13%) 1(2%) 0.01

- Nhém BN dung Bromocryptine c6 vé nang hon véi HATT, HATTr, LVEF,
thap hon, tan sé tim nhanh hon nhém khéng dung.



Bromocryptin v&i cai thién chirc nang that trai

Left ventricular ejection fraction

Standard Medical Therapy

Standard Medical Thera
A + Bromocriptine B Py
P <0.01 ] [ — P=0.11
23% 2 10% —= S5% 2 12% = S6% 1 4% 30% 2 12% ————* 45% 2 13% — 47% : 14%
70% ¥ 70% ¥ . .
60% 9 3 B - I g 60% ~
SO% 9 - % SO%
40% & 40%
3
30% T £ 30%
20% 9 g 20%
£
10% T 10% 9
L . . . . L)
Baseline 6 months Longest available Baseline & months Longest available
Time since diagnosis of PPCM Time since diagnosis of PPCM

L J

T
Difference in delto LVEF
Baseline to 6 months : 17% higher with bromocriptine (P interaoction < 0.01)
Baseline to longest available : 16% higher with bromocriptine (P interoction < 0.01)

Thay dbi LVEF theo thoi gian & 2 nhém ¢6 va khéng dung Bromocryptin.

So sanh A LVEF giltra 2 nhém :

- Tl luc ban dau [ 6 thang: cao hon 17% & nhém dung Bromocryptin

- Tl luc dau [ thoi gian dai nhat theo dbi : cao hon 16% & nhém cé dung Bromocryptine

P<0.01



Bromocryptin vé&i cai thién chirc nang that trai

Figure 2 Univariable and multivariable predictors of LVEF recovery at 6 months. Shown are variables significant at the 0.2 alpha level in univariable
linear regressions and variables significant at the 0.05 alpha level in multivariable linear regressions. A positive  coefficient indicates that the variable
is associated with greater improvement of LVEF. The final multivariable model was built on 47 patients, because of missing baseline variables. An
additional multivariable model was performed excluding the patient with history of myocarditis, yielding unchanged results. LVEF, left ventricular
ejection fraction; NYHA, New York Heart Association; SE, standard error.

Univariate analysis B SE P value
Bromocriptine R 171 56
intra-aortic balloon pump + 12.7 68 0.07
NYHA class = 3 —>——— 11.8 as 0.01
Elevated troponins —— 105 4.4 0.02
Furosemide —— 55 a1 0.19
Creatinine L 2 012 009 0.17
Anticoagulation — 6.2 46 0.18
Tobbaco use — -7.8 48 0.11
Substance abuse . -15.0 B.6 0.09
Multivariate analysis
Bromocriptine —— 13.8 6.0
NYHA class 2 3 e o 14.1 a.a <0.01
Substance abuse S 2 -29.5 9.1 <0.01
‘- 0 3‘ 0 20 I'CI 0 l.C’ 2‘(,1
. OppOses LVEF r0covery  se——  (SE) s— Favors LVEF recovery e

Khi phan tich don bién / da bién, Bromocriptin déu cho thay c¢é lién quan t&i sw cai

thién chirc nang tam thu that trai & thei diém 6 thang theo ddi, véi p < 0.05.



Anh hwéng ctia Bromocryptin v&i két cuc lam sang

E | 1 Tuy nhién, Bromocryptin

g ey

2 o chwa chirng minh lam

.g . > > 1A - X X g

E w0 giam ty & bién c6 lam

g s e . A~ .

§ sang gop cling nhw cai

=

70 Numberstask : | , thién ty I1é song con sau 1,
g 1‘ : : - : :

3 va 6 nam theo doi so

Time (vears)

Table 4 Hazard ratios for the combined occurrence of all-cause  yv&i nhom khf)ng dung
death, heart failure event, and surrogate markers for end-stage

heart failure thudc. P = 0.88.
Univariate HR

Variable (95% Cl) P-value

Tobacco use 4.61 (1.30-16.39) 0.02

Baseline LVEF (5% increment) 0.58 (0.39-0.87) <0.01

Severe mitral regurgitation 4.58 (1.39-15.08) 0.01

Severe tricuspid regurgitation 4.96 (1.02-24.03) 0.047

ACE-inhibitor or angiotensin 0.23 (0.06-0.90) 0.03

Il receptor blocker

Digitalis 5.21 (1.52-17.86) <0.01

Oral anticoagulant 4.37 (1.27-14.93) 0.02

Bromocriptine 1.18 (0.15-9.31)



VAl TRO CUA BROMOCRYPTIN

Bénh nhan bénh co tim chu san, diéu tri Bromocryptin c6 thé
can nhac dé cat stra va ho tro héi phuc that trai

(o]
- Hién nay, theo khuyén céo ciia ESC 2018 Bromocriptin c6 thé can

nhac st dung.

Cardiovascular Diseases during Pregnancy (Management of) Guidelines



BOARD

Bromocriptine Oral HF drugs Anticoagulation Relaxants Diuretics

(dose according (beta-blocker, (at least n (imtravenous (in case of fluid

1o severity of ACE inhibitos/ prophylactic vasodilators if overioad)

the disease) ARB, MRA) dose) SBP >110 mmHg)
::.:.;m"i'm » Bromocriptine 2.5 mg o.d. for 7 days,
no ICU treatment at least prophylactic anticoagulation

—

LVEF <25%, Bromocriptine 2.5 mg b.i.d. for 14 days
andfor RV dysfunction, followed by bromocriptine 2.5 mg o.d.
and/or cardiogenic shock, for another 42 days, at least
and/or ICU treatment prophylactic anticoagulation -

Pathophysiology, diagnosis and management of peripartum cardiomyopathy: a position statement from the Heart Failure Association of the European
Society of Cardiology Study Group on peripartum cardiomyopathy



TIEN LUONG

Typical baseline Regional differences
characteristics ¢

Severe LV systolic
dysfunction

‘ 57% LV recovery by 6 mor
|

Asia-Pacific

} 62
Middle East

Symptom onset
before delivery

Typical 6 month
outcomes

679

Postpartum

Thromboembolic Re-hospitalisation: Maternal
events: 7% 10% mortality: 6%

Figure |1 Baseline characteristics 6-month outcomes, and regional differences observed in the peripartum cardiomyopathy (PPCM)
EURObservational Research Programme (EORP). Analysis of 739 PPCM patients from 49 countries. In the map, countries in blue are those included
in the EORP registry (countries not included in the illustration: Argentina, Canada, Honduras, Nicaragua, and the USA). EF, ejection fraction; LV, left
ventricular; NYHA, New York Heart Association.

Peripartum cardiomyopathy: from genetics to management. European Heart Journal (2021) 42, 3094-3102 STATE OF THE ART
REVIEW doi:10.1093/eurheartj/ehab458



TIEN LUONG
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Clinical Outcomes for (!)
Peripartum Cardiomyopathy o

in North America

Results of the IPAC Study
(Investigations of Pregnancy-Associated Cardiomyopathy)

Cac yeu to tién lrong ket cyc kem 72% bénh nhan PPCM héi

Chan doan mudn . Ky ooz
) ) - phuc chirc nang that trai,

Muc NYHA luc nhap vién cao v&i EF > 50%
Chung toc da den Chi 13% bénh nhan c6 bién
EF < 30% c6 hodc chirc nang that trai
Dd > 60mm con thap kéo dai < 35%
Suy chirc nang that phai
Tudi me > 35
Bénh ly néi khoa nang kem theo




PIEU TRI DEN BAO LAU ?

Severe PPCM with cardiopulmonary distress PPCM without cardiopulmonary distress

o Antepartum > Postpartum
Optimize preload
Volume vs. diuretics; vasodilators if SBP >110 mmHg V V
— = HF therapy HF therapy
Optimize oxygenation Hydralazine ACEi (or ARB)
Consider NIV, invasive ventilation if SpO2 <95% Nitrates BB
BB (metoprolol) Spironolactone
Add inotropes and/or vasopressors Consider diuretics Diuretics
Consider levosimendan 0.1 mcg/kg/min during 24 h l Consider ivabradine
Urgent delivery (caesarean section) +
Consider delivery Consider bromocriptine
(vaginal delivery with PDA) [~ (2.5 mg bid)
Consider bromocriptine (2.5 mg bid) A -~
Consider WCD therapy
v if LVEF = 35%
Consider mechanical circulatory support Vv
if refractory cardiopulmonary distress Continue HF therapy
v for = 12 months after recovery of LV-function
Recovery?

Transplantation Weaning

Bénh nhan PPCM nén can nhac duy tri cac thudc diéu tri suy tim cho
t&i khi héi phuc chire nang that trai va it nhat 12 thang sau do.

Current management of patients with severe acute peripartum cardiomyopathy: practical guidance from the Heart Failure Association of the
European Society of Cardiology Study Group on peripartum cardiomyopathy



TU VAN LAN MANG THAI SAU

Cac lan mang
thai tiep theo

D3 héi phuc (LVEF 2 50%)

Khéng héi phuc ( LVEF <50%)

Truwdce khi co jthai
Tham kham lan
dau

Tw van nguy co trvdc khi mang thai va 1én
ké hoach theo déi

Danh gia lai lam sang va LVEF trong khi
dirng &rc ché RAS 3 thang

Siéu am tim va XN BNP nén

Tw van nguy co trwdc khi mang thai bao gom
thao luan vé 1 cach khac dé xay dwng gia dinh.
Néu mang thai va khéng cham dit thai ki:
- Dirng trc ché hé RAS va chuyén sang
Hydralazin va isosorbid dinitrate
- Siéu am tim va XN BNP

Nguy co cho me

Khoang 20% sé tai phat
Dién tién nang thwdng hiém
T vong it khi xay ra

Kha nang hdi phuc sau dé cao

Nguy co cao hon tai phat

Khoang 50% biéu hién gidm thém chirc nang
that trai

Tang ty 1&é bénh tat va tlr vong

Chuyén da s&m va dé non thuwéng gap

Thubc diéu tri

Tiép tuc dung chen beta( thwéng wu tién
Metoprolol)

Loi tiéu va hydralazin/Nitrate trong truwéng
hop suy gidm chirc nang that trai

Tiép tuc dung chen beta

Hydralazin va Nitrate dé cai thién huyét déng va
triéu chirng

Can nhac digoxin, thubéc chdng déng néu LVEF
giam nang < 35%

Theo doi

Theo doi sat triéu chirng trong qua trinh mang thai va hau san véi lap lai siéu am tim danh gia
chirc nang that trai va NT-proBNP vao cubi 3 thang thw nhé’g, 3 thang thr 2, 1 thang trude khi
sinh va sau khi sinh trwéc khi xuat vién, 1 thang sau dé va bat ctr khi nao co triéu chirng



TU VAN LAN MANG THAI SAU

FIGURE 3 Serial Monitoring During a Subsequent Pregnancy

Clinical assessment, echocardiogram, and BNP should be performed at regular
intervals and with any concerning symptoms:

¢ ¢ ¢

3

|

¢

Prior to End of 1st End of 2nd 1 month After delivery 1 month
Conception trimester trimester prior to prior to after
delivery discharge delivery

Thei diém theo déi phu ni¥ bénh co tim chu san & nhirng IAn mang thai sau

Peripartum Cardiomyopathy: JACC State-of-the-Art Review



TU VAN LAN MANG THAI SAU

® Adequate post-diagnosis counselling, including future
pregnancies and prognosis
Counselling and education of families
Prescription of formula milk provided if woman is not
breastfeeding

® Adequate dose of heart failure medication
Contraceptive advice provided
Referral to appropriate centre if unable to come back to
expert centre

® Referred to social worker if unable to work/low income
circumstances

Checkbox sau xuét vién & nhirng phu nir bénh co tim chu san

Long-term prognosis, subsequent pregnancy, contraception and overall management of peripartum cardiomyopathy: practical guidance
paper from the Heart Failure Association of the European Society of Cardiology Study Group on Peripartum Cardiomyopathy



KET LUAN

- Bénh co tim chu san la bénh ly nang trong th&i ky mang thai va hau san.
- Co ché bénh sinh con chwa thwce sw hiéu ro.

- Piéu tri co ban twong tw nhw b&nh nhan khéng cé thai nhwng can dam
bdo cac thubc diéu tri an toan cho thai.

- Bang chirng dé dwa ra khuyén céo diéu tri con thiéu va chwa du rd rang.

- Tw van trwdc mang thai va trwdc sinh vé nguy co tai phat va bién cb 1a
quan trong.



EM CAM ON S CHU Y LANG NGHE CUA
CAC THAY, cO!




Produced by: @CBlumenthal2 | @karanpdesai

PERIPARTUM CARDIOMYOPATHY

A Brief Review

1. Definition

Towards the end of pregnancy to ~ 5 months postpartum
Usually LVEF <45% with or without LV dilation

Idiopathic LV dysfunction = exclude other causes*

4

3. Etiology

* Actual etiology remains unknown

* Final pathway likely an imbalance of angiogenic factors +
L4 oxidative stress

* Proposed Mechanism: Dysregulation of VEGF (Pro-Angiogenic)
through &4 sFLT1 levels (levels kd in pre-eclampsia)

* Proposed Mechanism: Altered prolactin processing with ki
cleavage into a pro-angiogenic fragment

* Other: Myocarditis? Genetic predisposition (TTN gene)?
Hemodynamic stressors of pregnancy

5. Clinical

* Under-recognized: sx overlap with normal pregnancy

* May have typical HF sx: dyspnea on exertion, orthopnea,
PND, LE edema

* Minority of Pts: cardiogenic shock and severe arrhythmias

7. Management during Delivery

* Stable patients typically deliver vaginally

* Account for changes in hemodynamics (e.g., placental auto-
transfusion and relief of IVC compression &4 preload)

« A multi-disciplinary team is critical!
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9. Other Considerations
Thromboembolic complications are relatively common. In patients with LVEF <35% (ESC), suggest prophylactic anticoagulation up to 8 weeks postpartum
Consider early mechanical support for patients clinically deteriorating on medical therapy, including inotropes
Bromocriptine, a dopamine agonist, prevents the release of prolactin. It is an investigative therapy in PPCM. If started, patients should be on a/c.
If no LVEF recovery (e.g., <50%), ESC guidelines recommend against future pregnancy. Risk of recurrence remains even if recovery.
During a future pregnancy, teratogenic GDMT meds (e.g., ACE/ARB) need to be stopped. Serial TTE and close follow-up with Cardio-OB team needed!

J Am Coll Cardiol. 2020;75(2):207-221. doi:10.1016/j jacc.2019.11.014
Eur Heart J. 2011;32(24):3147-3197. doi: 10.1093/eurheartj/ehr218

2. Differential Diagnosis*

NN H
~7

koS 4

Pre-existing cardiomyopathy (e.g., familial or dilated)
Valvular heart disease

Congenital heart disease

Hypertensive heart disease

Myocardial infarction

Stress cardiomyopathy

Pulmonary embolus

. Risk Factors and Worse Prognostic Markers

Risk Factors: African ancestry, pre-eclampsia,
hypertension, multiple pregnancy, maternal age > 30
years, cocaine use

Worse Prognosis: LVEF < 30%, LVEDd > 6.0 cm, LV
thrombus, RV systolic dysfunction, Obesity, African
ancestry, LGE on MRI*

Management during Pregnancy

Avoid ARB/ACE-I/ARNI/MRA

Avoid Warfarin and DOAC

Planning for delivery mode and timing with Cardio-OB
team

Management during Postpartum Period
Breast-feeding: no consensus on risk vs. benefit.

* Some studies show no &4 LV function. Avoid ARBs
ICD: Many patients will recover LVEF. Consider waiting ~6
months before 12 prevention. Possible role for wearable
defibrillator as a “bridge to recovery”

Contraception counseling should be done on diagnosis or
discharge. Avoid estrogen products early post-partum

#CNCR | www.cardionerds.com
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Peripartum Cardiomyopathy.https://doi.org/10.1161/CIRCULATIONAHA.115.020491Circulation. 2016;133:1397-1409
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