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PAT VAN PE

R&i loan chuyén héa bam sinh (RLCHBS) 1a mot nhém céc bénh ly
di truyén phan tir do nhiing rdi loan vé ciu tric gen dan toi su khiém
khuyét khac nhau trong qua trinh chuyén hoa vat chat trong co thé.

Dot cAp mat bu 14 tinh trang dién bién cap tinh cua bénh RLCHBS
do mat can bang vé chuyén hoa cac chat dan téi de doa kha ning sng
ctia bénh nhan, biéu hién 1am sang cua dot cdp mit bu rit da dang voi
nhirng triéu ching khong dac hiéu: li bi, ba kém, non, co giat, hén mé
hoc tinh trang s¢ nang, néu khdng chan doan va diéu tri kip thoi tré s&
bi tir vong hodc dé lai di ching nang né. Biéu tri dot cAp mat bi theo 4
nguyén tic: han che cung cap co chat, ting cuong hoat dong cua cac
enzym hodc cac yéu to dong van enzym, tang khd ndng thai cac chat
chuyén hoa doc, cung Cap cac chat chuyén hoa. Trong trudng hop mat bu
nang cac bién phap diéu tri trén khdng hiéu qua, phuong phap loc mau
lién tuc tinh mach — tinh mach la bi¢n phap hi¢u qua dot cap méat bl cua
mot s6 bénh RLCHBS dé loai bo nhanh chéng cac chat doc cua chuyén
hoa nhu amoniac, leucin ... ra khoi co thé, nham can bang lai qua trinh
chuyén hoa trong co thé.

Tai bénh vién Nhi Trung wong mot s6 bénh nhan di dwoc &p dung
k¥ thuat nay, budc dau cho két qua kha quan. Xuat phat tir thuc té do dé
tai: ""'Ung dung k§y thuat loc mau lién tuc trong diéu tri dot cAp mat
bu ciia mat sé bénh réi loan chuyén hoa bam sinh ¢ tré em* duoc tién
hanh vé6i 3 muc tiéu nhu sau:

1. Ung dung phuong phap loc mau lién tuc tinh mach - tinh mach
trong diéu tri dot cap mat bu cua mot sé bénh réi loan chuyén hoa bam
sinh.

2. Déanh gia hi¢u qua cua phuong phap loc mau lién tyc tinh mach -
tinh mach trong diéu tri dot cap mat bu ciia mot s6 bénh rdi loan chuyén
hoa bam sinh.

3. Nhan xét mot s yéu t6 lién quan dén két qua loc mau lién tuc
diéu tri dot cap mét bu.

TINH CAP THIET CUA LUAN AN

Dot cip mat bl cua bénh RLCHBS Ia tinh trang bénh nguy kich, de
doa tinh mang. Cac biéu hién 1am sang da dang, khong dic hiéu tiy
thuoc vao loai bénh RLCHBS. Céc can thiép diéu tri doi khi khong kip
thoi, dic biét & cac bénh nhi chwa dwgc chan doan bénh RLCHBS trudc



do, s& gay tir vong hoic di chitng niang né. Mat sé nguyén tic diéu tri dot
c4p mit bu 1a han ché cung cép co chit, ting kha ning thai doc, cung cap
cac chat dong van, cac chat caa chuyén hoa va thai doc.Tuy nhién trong
dot cAp mat bu nang, cac bién phap trén kém hiéu qua va anh huong dén
tinh mang bénh nhan. Do d6 phuong phap loc mau lién tuc tai giwong la
bién phap tbi uu co thé dao thai chat doc nhanh chong va ctu séng bénh
nhan tranh dé lai di chung than kinh nang né.

Nhirng dong gop mai cia luan an:

Day 14 luan an dau tién tai Viéet Nam &p dung thanh cong ky thuat
loc mau lién tuc tinh mach-tinh mach vao cip cau cho 40 bénh nhi c6 dot
cAp mat bu RLCHBS.

Két qua loc méu lién tuc trong diéu tri dot cAp mét bu cap réi loan chuyén
hda bam sinh vai ty 18 sdng dat 32/40 (80%), ty 1¢ tir vong |2 8/40 (20%).

Loc méu lién tyc tinh - tinh mach da cai thién nhanh tinh trang huyét
dong tri giac va pH mau sau 6 - 24 gio.

Nong d6 lactat mau > 3,54mmol/l va creatinin huyét thanh > 64
umol/l 12 2 yéu té nguy co doc lap tién lwong tir vong. pH méu < 7,00 va
nong d6 amoniac mau > 1482umol/l truéc khi loc mau c6 lién quan dén
tir vong.

Bo cuc caa luan an:

Luan an c6 133 trang, bao gdbm: Pit van d& (2 trang); Chuong 1: Tong
quan (37 trang), Chuong 2: Ddi tugng va phuong phap nghién cou (24
trang), Chuong 3: Két qua nghién ciu (36 trang), Chuong 4: Ban luan (31
trang), Két luan (2 trang), Kién nghi (1 trang).

Trong luan &n c6 44 bang, 12 biéu dd, 7 hinh va 4 so dd.

Luan &n con cd: 136 tai lieu tham khao, trong d6 ¢ 9 tai liéu tiéng
Viét, 127 tai liéu tiéng tiéng Anh.

CHUONG 1. TONG QUAN

1.1.Phén loai RLCHBS

Theo con dudng chuyén hoa co ban: RLCH protein (RLCH acid
amin, acid hitu co va chu trinh uré), RLCH carbohydrat, RLCH acid béo,
cac RLCH khéc: 12 nhirng RLCHBS it gap hon.



1.2. Co ché bénh sinh ciia dot cAp mat bl roi loan chuyén héa bam
sinh

Amoniac cd thé tu do qua mau nao, sy di chuyén gua hang rao mau
ndo ty & thuan voi nong d6 amoniac va huyét ap dong mach, dan téi
RLCH trao d6i chat co thé xay ra véi nong d0 amoniac trong ndo tang
cao hon mau ngoai vi. Amoniac trong mau ngam nhanh vao trong nfo va
gay ra phu té bao hinh sao, dn dén phu té bao va mit chirc ning neuron
1.3. Biéu hi¢n 1am sang va can 1am sang ciaa dgt cap mét bu réi loan
chuyén héa bam sinh:

- Lam sang: hoi chiing ndo cap nhu 1i bi, hon mé, co giat, bénh than
kinh ngoai vi, bit thuong truong luc co, mat didu hoa.

- Can 1am sang: ting amoniac mau, toan chuyén hoa ting khoang
tréng anion, ha glucose mau va réi loan vé huyét hoc.
1.4. Nguyén tic diéu tri dot cAp méat bl cac réi loan chuyén hoa bam
sinh:

- Han ché cung cap co chét.

- Tang cudng hoat dong ciia cac enzym hoic cac yéu t6 dong van.

- Tang kha ning thai cac chat chuyén héa doc.

- Cung cap céc chat chuyén hoa thiéu.
1.5. Nguyén ly co' ban ciia phwong phap loc mau lién tuc: Mau cua
bénh nhan duoc ly ra tir tinh mach (TM) 16n (TM canh trong, TM dudi
don hodc TM dui) qua mot nong cua catheter TM r6i duoc dan trong mot
hé thdng goi 1a tuan hoan ngoai co thé bao gom day dan va qua loc, dugc
loc b6 cac phan tir “ddc chat” bang mang ban tham, sau d6 mau duoc dwa
tra lai cho bénh nhan qua nong khac cua catheter do (catheter hai nong).

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Tat ca bénh nhan tir so sinh dén 15 tudi nhap khoa Biéu tri tich cuc
va khoa So sinh, bénh vién Nhi Trung wong véi chan doan dot cip mat
bu RLCHBS va dugc loc mau lién tuc tinh mach - tinh mach trong thoi
gian tir 1/1/2015 dén 30/10/2018.
2.1.1.Tiéu chuin lya chon bénh nhan

Céc bénh nhan duoc chin doan bénh RLCHBS dang dugc theo doi
tai khoa Noi tiét - Chuyén hoa - Di truyén va cac bénh nhan vao khoa



DTTC va So sinh, c6 biéu hién dot cip mit bu RLCHBS véi céc triéu
chirng 1&m sang va xét nghiém theo Zschocke J va Hoffmann G.

e Tiéu chuan chan doan dot cap mat bu:

- Biéu hién hoi ching no cap: li bi, co giat, hén mé.

- Tho nhanh sau, c6 thé ngimng tha, suy hd hap. cd thé cd suy tuan hoan.

- Toan chuyén héa, ting khoang tréng anion, ceton niéu c6 thé
duong tinh.

- Tang amoniac mau vai chu trinh uré va/hoac acid hiru co

- Tang leucin va isoleucin mau véi MSUD.

e Chi dinh loc mau lién tuc theo tiéu chuan cua J.M Saudubray
(2012):

- Hoi chitng ndo cip, kém nong d6 amoniac > 500 pmol/l va/hoic
nong d6 amoniac khdng giam trong vong 4-6 gio dau véi diéu tri.

- Tat ca cac truong hop so sinh ting amoniac mau, hon mé loc mau
can duoc tién hanh ngay lap tuc.

- MSUD loc méu khi ndng do leucin > 20 mg/dl (> 1500 pmol/l).

- Toan chuyén hoa pH < 7,2 ma diéu tri sau 4 - 6 gio khdng dap tng.
2.1.2. Tiéu chuan loai trir

Cac bénh nhan RLCHBS vao vién trong tinh trang qué nang nhu hon
mé sau voi diém Glasgow: 3 diém hoic bénh nhan tir vong nhanh duéi 3
gio nhap vién.
2.2. Phwong phap nghién ctru
2.2.1. Thiét ké nghién cru:

Muc tiéu 1 va muc tiéu 3: M6 ta

Muc tiéu 2: Nghién cau can thiép diéu tri, di ching trudc sau.
2.2.2. C& mau va phwong phap chon miu

Phuong phap chon mau thuan tién
2.2.3. Quy trinh nghién cau

Lya chon bénh nhi du tiéu chun vao nghién ctu.
2.2.3.1. Piéu tri thwong quy

Theo phac db cua bénh vién Nhi Trung wong. Néu bénh nhan khéng
dap ung thi cé chi dinh loc mau lién tuc.
2.2.3.2. Loc mau lién tuc

Thiét bi

+ May loc mau Prismaflex, qua loc va dich loc Hemosol cua hang
Gambro.



+ Catheter 2 nong cac kich c&: Gamcath 6,5 Fr, 8 Fr, 11 Fr Catheter
cua hdng Gambro.
2.2.3.3. C4c bién sé nghién ciru
- Pdc diém chung cra cac bénh nhan nghién ciu: tudi, gisi, can
nang, nhom bénh RLCHBS, mot sb yéu té khoi phat dot cap mat bu.
- Muc tiéu 1: Ung dung phwong phdp lpc mau lién tuc:
Chi dinh loc mau, ky thuat loc mau, duong vao mach mau, kich c&
catheter, qua loc, toc do mau, toc do dich thay thé, dich tham tach, dich rut,
chong dong bang Heparin, test ACT va/hoic APTT. Thay ddi cac chi s6 loc
mau theo thoi gian loc mau: sau 6 gio (T1), sau 12 gio (T2), sau 24 gio (T3),
sau 36 gio (T4), sau 48 gio (T5), sau 72 gio (T6), sau 4 ngay (T7).
- Muc tiéu 2: Hiéu qud ciia phwong phdp loc mau lién tuc tinh mach -
tinh mach trong diéu tri dot cdp mat bi RLCHBS
Danh gia hiéu qua cua loc méau lién tuc diéu tri dot cap mat bo RLCHBS
dua vao 4 chi s sau:
+ Cai thién céc triéu chung 1am sang: nhip tim, huyét ap dong mach,
Sp02, tinh trang tri giac (dua vao thang diém Glasgow cho tré em — phu
luc 4) theo thoi gian diéutri T1, T2, T3, T4, T5, T6, T7.
+ Giam cac chit nhu: amoniac, thay déi pH mau theo thoi gian diéu tri
T1,T2,T3,T4,T5,T6, T7.
+ Thay d6i leucin mau truc va sau loc mau
+ Ty 1& séng, tir vong.
« Két qua diéu trj khi ra khoi khoa DPTTC, khoa So sinh va xuét vién:
Thoi gian loc mau lién tuc, thoi gian diéu trj tai khoa Biéu tri tich cuc va
khoa So sinh, thoi gian diéu trj tai bénh vién.
+ Ty 18 cac bién ching va tai bién: ha kali mau, tac qua loc, chay mau, ha
than nhiét, nhiém trang bénh vién.. ..
- Muc tiéu 3: Mgt sé yéu 16 lién quan dén két qud loc mau lién tuc: Dic
diém chung cua bénh nhan nghién ctu.chi dinh loc mau, mirc do ting
amoniac, toan méu, lactat mau tai thoi diém trudc loc mau, tinh trang suy
than kém theo tai thoi diém chan doan, chi s6 tién luong tir vong: Diém
PRIMS II1, nhém k§y thuat loc méu: téc d6 mau, téc do dich thay thé,
dich tham tach, dich rat, cac bién chuang, Thoi gian diéu tri: thoi gian tir
khi bénh nhan biéu hién dot cip dén khi duoc loc mau, thoi gian tir khi
vao diéu tri tai khoa dén khi loc méu, thoi gian loc mau, thoi gian diéu trj
tai khoa, thoi gian diéu tri tai bénh vién va két qua diéu tri.



2.3. Xir ly sé ligu

Céc s liéu sau khi duoc thu thap dugc ma hoa theo mau théng nhat
nhap va phan tich bang phan mém SPSS 23.0.
2.4. Dao dic nghién cau

Nghién ctru dugc sy chip thuan cua Hoi dong dao dic - Trudng Dai
hoc Y Ha Noi.

Chuong 3
KET QUA NGHIEN CUU

Trong thoi gian tir 1/1/2015 dén 30/10/2018 c6 40 bénh nhan du tiéu
chudn nghién ciru v6i két qua nhu sau.
3.1. Pic diém chung cia déi tweng nghién ciu
* Nhom tudi khoi phat dot cap mat bu hay gap nhéat 1a dudi 1
thang tudi, tudi trung binh 12 10,8 + 19,2 thang (2 ngay — 8 tudi).
* Cén nang trung binh 1a 7,15 + 4,88 kg, trung vi 1a 7 kg (2,2-25 kQ).
1(2,5%)_ _1(2,5)%

® Chu trinh uré
10 (25,0%) B RLCH acid hitu co
MSUD
m Acid béo
B Dy trir glycogen tuyp 1

9 (22,5%) _

19 (47,5 %)

Biéu do 3.1.Phdn b6 bénh nhan theo nhém bénh RLCHBS
Nhdn xét: Nhom bénh RLCH acid hitu co clrliém’ ty 1€ cao nhat.
Bang 3.1. CAc yeu to khai phat dot cap mat bu RLCHBS

Yéu té khai phét n Ti I8 (%)
Nhieém trung 29 72,5
Nhiém khUan huvet -soc nhiém khudn 20 50,0
Viém phé auan phoi 5 12,5
Nhlem khudn dwong tiét niéu 3 75
Sét virus 1 2,5
Khéng tuan thu diéu tri 1 2,5
Khoéng ré nguyén nhan 10 25,0
Téng sé 40 100

Nhdn xét: Yéu to khoi phat chinh gay ra dot cap mat bu Ia do nhiém khuan.




3.2. Ung dung phwong phap loc mau lién tuc tinh mach - tinh mach
trong diéu tri dot cAp mat bu ciaa mét sé6 bénh réi loan chuyén héa
bam sinh.

Bdng 3.2. Phan bd bénh nhan theo chi dinh loc méu

Chi dinh loc mau n | Tyl¢ (%)
Hoi chiing ndo cap va toan chuyén héa pH < 7,2 18 45,0
pH: 7,0 - <7,2 10 25,0
pH<7,0 8 20,0
Hoi chiing ndo cap va amoniac > 500 pmol/l 12 30,0
Amoniac rit cao (>1000 pmol/l) 8 20,0
Amoniac cao (501-1000 pmol/l) 4 10,0
Hoi chiing ndo cap va/hoidc Leucin mau > 1500 pmol/l | 9 22,5
Hoi chirng ndo cap, pH < 7,2 va suy than 1 2,5
Tong sb 40 100

~ Nhan xét: Chi dinh loc mau toan chuyén héa pH < 7.2 chiém ty 1é cao
nhét (45%), tiép dén do ting amoniac > 500 pmol/l (30%).
Bang 3.3. Phan bo bénh nhdn theo dic diém phwong thirc loc mau

Dic diém ky thuat loc méau n Ti 16 (%)

Phuong thuc loc méu

CVVH 30 75,0

CVVHDF 6 15,0

CVVHD 4 10,0
Vi tri dat catheter loc mau

T™ dui 31 77,5

TM canh trong 9 22,5
Kich thudc catheter

Gamcath 6,5 F 23 57,5

Gamcath 8 F 14 35,0

Gamcath 11F 3 7.5
Qua loc

HF20 (60 ml) 27 67,5

M60 (93 ml) 10 25,0

M100 (152 ml) 3 7,5




Nhdn xét: Phuong thirc loc méu lién tuc chi yéu 1a CVVH (75%).

Bang 3.4. Cac chi s loc mau tai thoi diém bat dau loc méu
Trung | Nho Lén

Chi s6 loc mau X +SD vi nhét nhét
Toc dd mau
(mikg/phit) (n=40) | 0813 | 5 | 3 )
Tbc do dich thay thé

(ml/kg/gio) (n=40) 56,88+ 16,18 | 58,5 | 17,5 92

Toc d6 dich tham tach
(ml/kg/gio) (n=5)
Tc do dich rat

61,60 * 5,33 60 55,5 70

(ml//kg/gid) (n=40) 0,59 + 1,56 0 0 7
Nong do Heparin

(Ul/kg/gio) (n=40) 15,5+ 6,86 20 0 20
ACT(s) (n=29) 172,9+524 | 164 99 335

Nhdn xét: Tai thoi diem bét dau loc méu, toc do méu, toc do dich thay
thé, dich tham tach phu hop véi can nang cua bénh nhan.

3.3. Hiéu qua ciia phwong phap loc mau lién tuc trong diéu tri con
cAp mét bu do réi loan chuyén héa bam sinh
3.3.1. Thay ddi céc triéu chieng 1am sang va can 1am sang theo céc
thoi diém loc mau
3.3.1.1. Thay déi cac trigu ching 1am sang va cdn 1am sang chung theo
cac thoi diém loc mau

Bang 3.5. Thay déi nhip tim cia bénh nhan theo thoi diém loc mau

ez Nhip tim (nhip/phut
Thoi diém n X ipSD) ((mihp—F;n ax)) P TisovsiTo

TO 40 146 + 23 (72 - 205)

T1 40 138 + 20 (80 - 183) <0,01
T2 39 137 £ 25 (75 - 211) < 0,05
T3 37 135+ 25 (76 - 201) < 0,05
T4 30 129 + 22 (75 - 184) < 0,05
T5 25 134 + 23 (101-197) < 0,05
T6 13 131+ 27 (87 - 184) <0,05
T7 8 135 + 28 (94 - 170) > 0,05




Nhdn xét: Hau hét nhip tim da giam rd rét so vai thoi diém bat dau loc
mau, c6 y nghia thong ké.

Bang 3.6. Thay doi huyét dp dong mach theo thoi diém loc mau

Thoi ﬂATT(mmHg) P Tisovsi HAT Tr(mmHg) P Tiso wsi
b n | (XesDyMin- | P (X £ D) -
Max) (Min — Max)
w[e] Wem || e
T1 | 40 9(253 iﬁ’f > 0,05 5(()é11 * §§j7 <0,05
T2 | 39 &2; 1267) >0,05 4%?;%1 >0,05
T3 | 37 9(3;’59 _"—Lléi’f <0,05 5557 * ég),z <0,05
T4 | 30 Séf 55122%,)7 >0,05 ‘ggi_lfz’;’ >0,05
T5 | 25 g(ég _"—Lléll’)l <0,05 S%é% * ég)'G <0,05
T6 | 13 8(1’1 112126)9 >0,05 ‘%23 * ég),z >0,05
77 | 8 7(%27 _“—Llﬁ’)“ > 0,05

Nhan xét: HATT va HATTTr cai thién rd rét so véi thoi diém bat dau loc

mau.

Bang 3.7. Thay doi tri giéc ciia bénh nhan qua céc thoi diém loc mau

Thoi diem n X iDISe[r)T; ((If/:?r?govl\ylax) P i so vsi O

T0 40 8,3+15(4-12)

T1 18 9,7+23(6-14) < 0,05
T2 14 105+2,3(8-14) < 0,001
T3 15 11,3+ 3,2 (3-15) < 0,001
T4 17 11,1+£3,1(5-14) < 0,05
T5 17 11+4,4(3-15) < 0,05
T6 10 105+4,2(3-14) < 0,05
T7 9 10,1 +5,1 (3-15) < 0,05




Nhgn xét: Biém Glasgow di cai thién rd rét so véi thoi diém bat dau loc
mau.

Bang 3.8. Thay déi pH mau chung theo thoi gian loc mau

Thoi diém | n pH méu (X + SD)(Min — Max) P Tiso vsi TO

TO 40 7,2+0,21(6,8 - 7,53)

T1 39 7,25 +0,15(7,01 — 7,63) <0,05
T2 39 7,31 +£0,14(7,0 - 7,74) < 0,001
T3 37 7,36 £0,14(7,08 - 7,7) < 0,001
T4 30 7,38 £0,13(6,96 — 7,57) < 0,001
T5 24 7,35+ 0,13(6,93 — 7,55) <0,05
T6 11 7,38 +0,11(7,19 — 7,6) < 0,05
T7 9 7,33 +0,09(7,17 — 7,41) <0,05

Nhdn xét: pH méu trung binh chung thay déi ting dan va cai thién theo thoi
gian loc mau.
Bang 3.9. Thay déi amoniac mau chung theo thoi gian loc mau

o Amoniac mau (pmol/l) p Tiso
Thoi diem n - . o

(X + SD) (Min — Max) vai TO
TO 40 521,8 + 702,46 (49 - 3810)
T1 26 393,53 £ 462,93 (36,2 - 1796) <0,05
T2 23 246,79 + 306,88 (0,7 - 1347) < 0,05
T3 23 191,39 + 170,82 (19 - 559) <0,05
T4 19 149,35 + 123,41 (24,9 - 399) <0,05
T5 13 143,28 + 111,63 (48 - 422) < 0,05
T6 8 142,63 + 42,66 (88 - 228) <0,05
T7 5 92,4 + 58,61 (22 - 180) > 0,05

Nhdn xét: Nong d6 amoniac mau trung binh chung giam 50% sau 12
gio loc méau.



3.3.1.2. Thay déi cac trigu ching 1am sang va c@n 1am sang theo nhém
bénh RLCHBS qua cac thoi diém loc mau

Bang 3.10. Thay doi diém Glasgow theo thoi gian loc mau cia nhém
tang amoniac > 500 umol/l

;—igz n (X+SD) Med (Min — Max) P T'_ﬁg vol
TO 12 84+16 8 (6-10)

T1 8 10,3+2,1 10.5 (8 - 13) <0,05
T2 7 11,3+2,3 12 (8 - 14) < 0,05
T3 7 122+24 12 (10 - 15) <0.05
T4 7 10,3+3/4 10 (6 - 14) < 0,05
TS5 7 10+ 4,5 10 (4 - 14) <0,05
T6 4 9+472 10 (3- 13) > 0,05
T7 3 97+55 10 (4 - 15) > 0,05

Nhan xét: Theo cac thoi diém loc mau diém Glasgow & nhém bénh nhan
amoniac > 500 pmol/l ting 18n rd rét tai thoi diém T1 va T3.

NH3
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4000
3000
2000

1000

0 :
T0 T1 T2 T3 T4 T5 T6 T7

—e—Trung binh =@=Nhé nhat trung vi —e=L&n nhét
Biéu do 3.2. Thay doi nong dg amoniac theo thoi gian loc mdu

Nhdn xét: Trudc loc mau c6 12/40 (30%) bénh nhan ¢ nong d6 amoniac
tang cao, giam dan theo thoi diém va giam 50% sau 12 gio loc mau.
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Biéu d6 3.3. Thay doi pH mdu theo thoi gian loc mdu & nhém toan
chuyén héa pH < 7,2
Nhdn xét: C6 18/40(45%) bénh nhan c6 tinh trang toan chuyén hoa
nang véi mic trude loc mau va cai thién dan theo thoi gian loc mau va
trg vé binh thuong sau 36 gio loc méu.
Bang 3.11. Thay doi nong dg leucin méau sau loc mau

- Med (min — max)
Thoi diém n | (X+3SD) (umolfl) (umol/l)

Trudc loc mau 4 3977,2 +1228,8 3466,8 (3182-5783,2)

Sau loc méu 4 2235+2721 151 (3,1 -588,4)

Nhdn xét: Nong d6 leucin caa 4 bénh nhan trude loc mau cao va giam rd
rét sau loc mau.
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Biéu do 3.4. Két qua diéu tri chung



Nhgn xét: 32/40 (80%) bénh nhan sdng, 8/40 (20%) bénh nhan tir

vong.

3.3.2. Tai bién va bién chitng chung cia loc mau lién tuc
Bang 3.12. Tai bién va bién ching chung cia loc mau lién tuc

Tai bién va bién chung C6 (n) (%) | Khéng (n) (%)

Tic qua loc 13 (32,5) 27 (67,5)

Ha kali mau ning 11(27,5) 29 (72,5)

Viém phoi lién quan dén tho may 7 (17,5) 33(82,5)

Ha huyét ap khi két noi loc mau 4 (10,0) 36 (90,0)

Ha than nhiét < 36° C 3(7,5) 37 (92,5)

Chay méau mili, noi tiém truyén 1(2,5) 39 (97,5)

R&i loan nhip tim do catheter qué sau 1(2,5) 39 (97,5)
~ Nhdn xét: Tai bién va bién chung hay gap nhét 1a tic qua loc va ha
kali mau nang. ‘

Bang 3.13. Thoi gian diéu tri chung
Thaoi gian X £SD Trung Nh,é Ld,n
Vi nhat nhat

Thoi gian loc mau (gio) 56,1 + 39,6 48 6 gio | 7 ngay
Thoi gian diéu tri tai khoa 59+ 8,46 4 1 55
DTTC (ngay)

Thoi gian nam vién(ngay) | 18,7 £ 13,86 13,5 2 60
So6 qua loc 21 1 1 5

Nhdn xét: Thoi gian loc mau trung binh 12 56,1 + 39,6 gio, sé qua

loc trung binh la 2 qua loc.



3.4. Mt sb yéu t6 lién quan dén két qua didu tri

3.4.1. So sanh mét s6 yéu té gitra nhém séng va nhém tir vong

Bang 3.14: Mét sé ddc diém bénh nhan triréc loc mau va két qua loc mau

o R Song Tu vong Tong so
Bac diem (n=32) n=8) | (=40) | P
Thoi gian tur 1Gc
biéu hién dot cép 48 46 48 0.26
dén khi loc méau (24-72) (22-48) | (24-72) ’
(Median (1QR)(h))
Thaoi gian tir khi
vao ICU dén khi 6 11 6 0.504
loc mau (2 - 10) (15-16,5) | (2-13) ’
(Med(IQR)(h))
Tudixayradoteip | oc e |00 -46)| (0.33-12) | 0552
(théng) ( Il ) ( J - ) ( 199 7 )
Gidi tinh
Nam 17 4 21 0,874
N 15 4 19
Cén nang Median 7,15
(0R) (ko) (3.45-8,75) ord 715 1012
’ ' (2,8-16) | (3,25-9) | '
Suy trén 2 tang
Khong 21 (65,62) 3(37,5) 24 (60) | 0,15
Co 11 (34,38) 5 (62,5) 16 (40)
Chan doan
Chu trinh uré +
Khéc 8 (25%) 5(62,5%) | 13(32,5) | 0,049
Acid hitu co + 24 (75%) 3(37,5%) | 27 (67,5)

MSUD

Nhgn xét: Nhém chan doan RLCH chu trinh uré + khac, ¢6 ty 1é tir vong
cao hon so vai nhém khac (acid hiru co, MSUD).



Bang 3.15: Piém PRISM Il va Glasgow cua bénh nhdn trudc loc mau va
két qua loc mau

o Séng Tir vong Tong s6
Bc diem (n=32) (n=8) (n=40) P
S 8+5 1246 9+5
Piém PRISM 111 80.21) | 13(018) | 0(0.21) | 0083
Piém Glasgow 8414143 | 755191 | 828154 | o
8(6-12) | 8(4-10) | 8(4-12) |~
Ho tro thudc van mach
g',‘ong 21(653) | 3(37.5) 24(60) | 0,229
0 11(340) | 5(625) 16 (40)
Tho may
Khéng 3(9,38) 0 35 | 1000
Cé 29(90,63) 8 37(925) | -

Nhdn xét: Nhom ti vong c6 diém PRISM III, Glasgow, hd trg
thudc van mach va thg may khong cé sy khac biét gittu nhom sbng va
nhém tir vong.
Bang 3.16: Mt s6 thong so lién quan dén ky thudt loc mau tgi thoi diém
bdt dau loc mau

Thongsé | Séng(n=32) | Tavong(n=8) | Tongso(n=40) | P
Tocdo mau | 31,44 +14,82 | 39,75+ 29,96 33,1+18,63 0264
(ml/p) (10 — 80) (10 - 100) (10 - 100) '
Djph thay 342,19 £179,78| 455+ 366,72 | 364,75+£227,85 0215
thé (nl/h) (60-800) | (100-1200) | (60-1200) |

: . 257,18 7,5+ 14,88 3,5+£9,.21
Dich rut ’ ! ' ! ’ ! 0,327
() (0 - 30) (0-40 (0 - 40)

Heparin 15,94 + 6,77 13,75+ 7,44 15,5+ 6,87 0428

(Ullkg/h) 20 (0-20) 15 (0-20) 20 (0-20) :

ACT(s) 167,61 +41,94 | 193,33+83,84 | 172,93 +52,44 0293
160 (99 — 256) | 178(110-335) | 164(99 —335) | '

Thoi gian loc

mau (Median| 48 (24-72) | 67,9(43,4-108) | 48 (24-72) | 0,122

(1QR)(h))

Nhdn xét: Mot s6 thong sé ky thuat loc mau tai thoi diém bat dau
loc mau gitia nhém song va nhoém tir vong khong c6 su khac biét.




Bang 3.17. Nong dé amoniac mdu trueéc loc mau va két qud diéu tri

Amoniac (umol/l) N
Kétqua | n (X + SD) Kgﬁ;‘;‘%f“ P
Med (Min-Max) :
séng |32 388,67 + 408,29
167,5 (117 — 1449) (117519) | o 1ag
Tevong | 8 1054,34 + 1267,22 (392-1408,5) |
443 (110,7 — 3810)
] 521,8 + 702,46 121
Tong | 40 197 (49 — 3810) é37,3)

Nhdn xét: Nong do amoniac trung binh chung cua nhom tir vong
cao hon so vdi nhom song, su khac biét c6 y nghia thong ké.

|

Sensitivity

Biéu do 3.5. Puong cong ROC du bdo két qua diéu tri ciia amoniac mdu
Nhdn xét: Dién tich dudi duong cong ROC ctia nong d6 amoniac
du bao két qua diéu tri 1a 0.717, 95% CI (0.511 — 0.923). Piém cit cla
amoniac c6 gia tri tién lugng tor vong la 238 umol/l, 0 nhay la 0,75, do
dac hiéu la 0,625.
Bang 3.18. Nong dé lactat mdu trueéc loc mau va két qua diéu tri

K&t qua n Lactat (mmol/l)
g Median (khoang tr phan vi) P
Séng 32 1,71 (0,85 — 3,09)
T vong 8 6,2(3,81-9,9) 0,0003
Tong 40 2,3(1,09-3,81)

Nhdn xét: Nong do lactat mau caa nhom tir vong cao hon so voi
nhom song, su khac biét c6 y nghia thong ké.



Sensitivity

Biéu do 3.6. Puong cong ROC duy béo két qua diéu tri ciia lactat mau
) Nhay xet: Dién tich dudi dudong cong ROC cua lgctatq mau du bao
két qua diéu tri 1a 0.916, 95% CI (0.826 — 1.000). Piém cat cua lactate
mau cé gia tri tién lugng to vong la 3,54 mmol/l, 4§ nhay la 0,875, do

dédc hiéu 13 0,875. ’ ‘
Bang 3.19. Chure nang thdn truéc loc mau va ket qua diéu tri

o .| Uré (X + SD) Creatinin (X + SD)
Két qua i p . P
Med (Min — Max) Med (Min — Max)
p 4,79 £ 3,53 50,15 * 23,56
Song 32
4,2(0,71 - 15,9) 47 (17 — 140)
0,755 0,011
Tir von 3 529551 75,29 = 24,36
u
g 28(1-17.7) 73.7 (43,9 — 123)
. 4,89 + 3,93 55,31 = 25,56
Tong 40
3,89 (0,71 -17,7) 49 (17 — 140)

Nhgn xét: Nong do uré méau truéc loc mau cia nhom tir vong
twong tw nhu nhom song, su khac biét khong c¢6 ¥ nghia thong ké. Nong
do6 creatinin mau cua nhém tir vong cao hon so véi nhém séng, su khac

biét c6 ¥ nghia thong ké.
| |
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Biéu do 3.7. Duong cong ROC du" bdo két qua diéu tri
ciia nong dg creatinin huyét tiwong



Nhdn xét: Dién tich dudi duong cong ROC cua ndng do creatinin
huyét tuong du bao két qua diéu tri 1a 0.817, 95% CI (0.665 — 0.968).
Diém cit c6 gia tri tién lugng tir vong 1a 63,9 umol/l, d6 nhay 14 0,75, d6
dic hiéu 12 0,871.

Bang 3.20. Tai bién, bién ching cia loc méu va két qua diéu tri

Tai bién va bién ching (r?:?fz) T(l; ;/%r)lg (;02%) P
Ha huyét 4p
Khong 30(93,75) | 6(75,0) | 36(90,0) | 0,172
Co 2 (6,25) 2 (25,0) 4 (10,0)
Tic qué loc
Khong 21 (65,62) | 6(75,0) | 27 (67,5) 0.479
Cé 11(34,38) | 2(25,0) | 13(32,5) '
Viém phdi lién quan
dén tho may
Khong 27 (84,35) | 6(75,0) | 33(825) | 0,431
Cé 5 (15,65) 2 (25,0) 7(17,5)
Ha kali mau ning
Khong 25(78,12) | 4(50,0) | 29(72,5) | 0,126
Co 7 (21,88) 4 (50,0) | 11(27,5)

Nhdn xét: Khong c6 su khac biét caa mot sé tai bién va bién ching
cua loc mau giira nhém séng va nhém tir vong.
3.4.2. Phan tich héi qui da bién
Bang 3.21. Phdn tich da bién mgt sé yéu t6 va nguy co tir vong

Yéu tb p OR 95% Cl

Lactate trudc loc mau 0,007 1,75

Creatinin trudc loc mau 0,044 1,038

Piém PRISM III trong 24 gio dau Khong y nghia
nhap vién Khong y nghia
Nhom bénh Khong y nghia
Thoi gian loc mau Khoéng y nghia
Nong d¢ amoniac trudce loc mau Khéng ¥ nghia

Ha kali mau

Nhdn xét: Cac yéu td nguy co tir vong con lai c6 ¥ nghia théng ké
la: lactate trude loc mau > 3,54 mmol/l, OR= 1,75, 95%Cl: 1,163-2,62 va
Creatinin trudc loc mau > 63,9 umol/l, OR = 1,038, 95%CI: 1,001-1,077.




3.4.3. Mt s6 yéu t6 lién quan dén két qua diéu tri theo nhom
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Biéu do 3.8. Puong cong ROC dur bdo két qua diéu tri ciia nhém ting
amoniac mau > 500 umol/I trudc loc mau
Nhdn xét: Dién tich du6i duong cong ROC cua ndng do amoniac
trén két qua diéu tri 1a 1,000, 95% CI. Piém cit c6 gia tri tién lugng tir
vong la amoniac = 1482,5 pmol/l, d6 nhay 1a 1,00, d6 dac hiéu la 1,00.
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Biéu do 3.9. Puong cong ROC dy bao két qua diéu tri ciia nhém toan
chuyén hoa voi pH mdu < 7,2

Nhdan xét: Dién tich dudi duong cong ROC cia pH mau trén két
qua diéu tri 1a: 0.685, 95%CI (0.421 — 0.949). Diém cat co gia tri tién
lugng tr vong 1a pH = 7.005 véi d6 nhay 1a 0,80 va d6 dac hiéu 1a 0,538.



Chuong 4: BAN LUAN

4.1. Pac diém chung caa doi tugng nghién cu’u

Két qua ¢ bang (3.1) cho thay con cap mat b0 & bénh nhan bj
RLCHBS xay ra ¢ moi lra tudi hay gap nhat ¢ tré dudi 1 thang. Tudi
khai phat dot cap con tiy thudc vao nhoém bénh, nhém bénh khac nhau s&
khoi phat khac nhau: nhu nhom bénh nhan RLCH acid hiru co hoac nhom
bénh RLCH chu trinh uré thi khoi phét rat sém ngay sau khi sinh hoic
trong thoi ky bd me.

Dot cdp mat bu hay gip nhit & nhém bénh RLCH acid hiru co,
RLCH chu trinh uré va MSUD (bléu dd 3.2). Yéu té khoi phét chinh
gdy ra con cap mat bu 1a do nhiém tring Bai vi tinh nhay cam véi vi
khuan G tré so sinh va tré¢ nho rat rd rét do sy thiéu hut mién dich: non
yéu hé mién dich va mién dich dic hiéu chong d& vat chu. Mic khac Viét
Nam la nuéc nhiét d6i, cac bénh nhan RLCHBS dé bi nhiém tring.

4.2. Ung dung k¥ thuit loc mau lién tuc trén bénh nhan bi dot cip
mit b RLCHBS

Chi dinh loc méu do toan chuyén héa, ting amoniac va ting leucin
maul.

Phuong thic loc méu lién tuc chu yéu 1a CVVH (75%), CVVHD
(10%), CVVHDF (15%).. Cho thiy phuong thirc CVVH ¢6 hiéu qua tét loai
bo acid hitu co va amoniac. Catheter Gamcath 6,5 F duoc sir dung chu yéu
(57,5%). Vi tri catheter: hau hét cac bénh nhan loc mau dugc sir dung
catheter tinh mach dui vi tinh mach dui 1a tinh mach 16n, tbc do dong
méau cao tranh tic qua loc, qua loc méu dung chu yéu la Frisma flex
HF20 va M60.

Téc dd mau trung binh tai thoi diém bat dau loc mau cua ching toi 1a
5,08 + 1,35 (3-9) ml/kg/gio va dich thim tach va dich thay thé > 35 ml/kg/h
phtl hop véi khuyén cao. Hau hét cac bénh nhan khdng phai rat dich, nhu
vay dich rut ra khoi bénh nhén tuy thudc vao tinh trang qué tai dich va
huyét dong caa bénh nhan.

4.3. Hiéu qua ciia phwong phap loc mau lién tuc trong diéu tri dot
cAp mét bu

4.3.1. Thay ddi cac triéu chirng 1dm sang va cin 1dm sang chung tai
thoi diém loc mau

Nhip tim 1a mot thong sb thay d6i sém va giam dan vé mic binh
thudng sau khi loc méau. Ngay sau khi loc méu 6h. Két qua nay ciing phu
hop véi nghién ciru caa Chu Qiao Sheng va cong su (2016) va Nguyén
Vin Thing (2018). Loc mau lién tyc 1am giam nhip tim théng qua 3 co



ché chinh: kiém soat nhiét d6 tranh dé bénh nhan sét, kiém soat can biang
dich va lay bo céc cytokin 1a cac chit tham gia co ché bénh sinh cua sdc.

Tinh trang tri gidc ctia cac bénh nhan cai thién rd rét theo thoi gian
loc méu, c6 1& do loc mau lién tuc dao thai dwoc cac chat doc caa chuyén
hoa nhu amoniac, cic chat chuyén hda trung gian va leucin tir d6 cai
thién duoc tinh trang tri gidc caa bénh nhan.

pH mau ting rd rét theo cac thoi diém loc mau va tro vé mac binh
thuong tai thoi diém T3 (sau 24 gio loc méu). bai vi loc mau lién tuc co tac
dung dao thai cac chat chuyén héa trung gian, cac acid, 6n dinh tinh trang
noi mdi caa co thé, tir d6 6n dinh huyét dong cua bénh nhan.

Loc mau lién tuc c6 tac dung lam giam amoniac chung theo céc thoi
diém loc mau.

4.3.2. Thay déi céc trigu chirng 1am sang va can 1am sang theo nhém
bénh réi loan chuyén héa bam sinh tai thoi diém loc mau

Nhom ting ammoniac >500 umol/l véi ndng d6 amoniac trung binh
cao: 1307,3 £+ 869,9 umol/l) trudc loc mau, giam nhanh theo thoi gian loc
mé&u va giam gan 50% tai thoi diém T1 (sau 6 gio loc mau). Nong do
amoniac trudc loc mau thap hon so véi nghién cau cua Anja K. Arbeiter
va Claire Westrope va cong su.

Loc mau lién tuc cai thién pH mau theo thoi gian loc mau & nhom
bénh nhan c6 toan chuyén hoa pH < 7.2, do cic co ché khuéch tan, siéu
loc va d6i luu dao thai cac chat chuyén héa trung gian gay doc, dong thoi
tinh trang huyét dong cuaa nhém bénh nhan RLCH c6 toan chuyén hoa
cling cai thién rd rét, nhip tim giam sau 24h loc mau va cai thién huyét 4p
sau 6 gio loc mau. Loc méu lién tuc ciing lam giam ndng do leucin mau
trén bénh nhan MSUD.

Két qua diéu trj chung

32/40 (80%) bénh nhan séng va 8/40 (20%) bénh nhan tir vong. Két
qua nay ciing tuong tu nhu nghién ciru cua Anja K. Arbeiter va cong su
va cao hon so véi MCBryde K.D.

4.3.3. Tai bién va bién chirng cua loc mau lién tuc

Trong nghién ctu caa ching toi, tai bién va bién chung hay gap nhit la
tic qua loc, ha kali méu, thap hon so voi Nguyén Vin Théng.

Thoi gian loc mau:

Thoi gian loc mau trung binh 1a 56,16 + 39,61gio, trung vi la 48 gio,
két qua nay ciing phii hop véi McBryde K.D va cong su: thoi gian diéu
tri trung binh 14 60 + 55,2gio. Nghién ctru cta ching t6i cling phu hop
voi Claire Westrope va cong su: thoi gian diéu tri CVVH trung binh la
49 gidy (6 - 94 gioy).



S6 qua loc trung binh dugc sir dung 1a 2 + 1 qua loc, trung vi 1a 1
qua loc, nhiéu nhit 12 5 qua loc. Tudi tho cua qua loc phu thudc vao nhiéu
yéu té nhur: vi tri dat catheter, kich thude catheter va thudc chdng déng do d6
dé kéo dai tudi tho cua qua loc thi phai dam bao tét cac yéu té trén dé tranh
tic qua loc thi s€ duy tri dugc tudi tho qua loc kéo dai hon.

4.4. Mot s6 yéu t6 lién quan dén két qua loc mau lién tuc diéu tri dot
cAp mat bu réi loan chuyén hda bam sinh
4.4. So sanh mgt sé yéu té giira nhém séng va nhom tir vong

Nhém chan doan RLCH chu trinh ure va du trit glycogen typ 1,
RLCH acid béo c6 ty 1¢ tr vong cao hon so v&i nhém khéc (acid hitu co,
MSUD) ¢6 y nghia thng ké, Mot s6 bénh nhan RLCH chu trinh ure kém
so¢ nhiém khuan vao vién mudn trong tinh trang nang do do ty 18 tir vong
cao, con nhom bénh nhan MSUD thi khong cé bénh nhan nao ti vong.

Thoi gian hon mé trude khi bat dau loc méu ¢ bénh nhan RLCHBS
c6 ting amoniac mau la mot yéu t6 tién luong. Thoi gian tir 1dc biéu hién
dot cap dén khi loc mau, diém PRISM 11, thoi gian loc mau, tinh trang
nhiém khuan va nhidm khuan bénh vién khong c6 su khéc biét gitra
nhém séng va nhém tir vong, c6 18 do s6 luong bénh nhan cia ching toi
it nén khong co su khac biét, day la hudng nghién ciru tiép theo voi sb
luong bénh nhan nhiéu hon c6 thé théy su khac biét va tim duoc yéu td
lién quan chang?

Lactat mau dong mach ting cao lién quan dén tinh trang bénh ning va
1a yéu t6 nguy co cho tir vong. Gia tri tich biét c6 y nghia théng ké giita
nhém séng va tir vong la lactat > 3,54 mmol/l (d6 nhay 0,875, d6 dac hiéu 1-
0,125), dién tich dudi duong cong ROC la 0.916, 95%CI (0,826 — 1,000)
(hinh 3.11), ndng do creatinin mau caa nhém tir vong cao hon so véi nhom
song. dién tich dudi duong cong ROC ctia ndng do creatinin huyét twong
trén két qua diéu tri 1a 0,817, 95% CI (0,665 — 0,968). Piém cit co gia tri
tach biét nhom séng va nhom tr vong 1a 63,9 umol/l, d6 nhay 1a 0,75, d6 dac
hi¢u 1a 0,871.

4.4.2. Phan tich hdi qui da bién

Lactat mau > 3,54 mmol/l c6 nguy co tar vong véi OR la 1,75
(1,163-2,62) va nong d¢ creatinin mau truée loc > 63,9 Hmol/l lién quan
dén nguy co tir vong véi OR 1a 1,038 (1,001-1,077). Két qua nay ciing
phu hop véi Safder O.Y.

4.4.3. Mot s6 yéu t6 lién quan dén két qua diéu tri theo nhém

Nhom ting amoniac > 500 pmol/l, dién tich dudi dudng cong ROC cia
ndng d6 amoniac tién luong két qua diéu tri 14 1,000, 95% CL. Diém cit co
gid tri tach biét séng chét 1a amoniac = 1482,5 umol/l, d6 nhay 1a 1,00, do


https://www.ncbi.nlm.nih.gov/pubmed/?term=Safder%20OY%5BAuthor%5D&cauthor=true&cauthor_uid=30866849

dac hiéu la 1,00. Nhu vay trong nhoém ting amoniac: Khi amoniac>
1482,5umol/l, thi nguy co tir vong 1a 100%. Két qua nay ciing pht hop
Claire Westrope va cong su

Dién tich dudi dudng cong ROC cua pH mau tién luong két qua diéu
tri 1a 0,685, 95% CI (0,421 — 0,949). Diém cit c6 gia tri tién lugng tir
vong la pH = 7,005 vé&i do nhay 1a 0,80 va do dac hiéu 1a 0,538. Nhu vay
can chi dinh loc mau khi pH > 7,005, néu loc mau khi bénh nhan
RLCHBS bi dot cdp mat bu c6 tinh trang toan chuyén héa pH mau < 7,0
thi ty 1& tir vong rat cao.

KET LUAN

1. Ung dung phuong phap loc mau lién tuc trong diéu tri dot cAp mat
mat bu ctia mt so bénh RLCHBS.

Chi dinh loc mau lién tuc do toan chuyén héa nang 1a 18/40 (45%),
tang amoniac mau la 12/40 (30%)....

Pudng vao mach mau chu yéu 1a tinh mach dui, catheter s6 6,5 F,
phuong thirc loc mau CVVH c6 hiéu qua trén cac bénh nhéan bi dot cip mét
bu RLCHBS. Téc d6 mau trung vi 1a 5 mlUkg/h, dich thay thé 1a 58,5
ml/kg/h, hau hét cac bénh nhan khéng phai rat dich, tit ca cac bénh nhan déu
ding Heparin chdng dong.

2. Hiéu qua cua phlrong phap loc mau lién tuc tinh mach - tinh mach
diéu tri dot cAp mét bu rdi loan chuyén héa bim sinh

~ Cai thién tinh trang huyét dong: giam nhip tim sau 6 gio va on dinh
huyét ap sau 24 gio loc mau trén nhitng bénh nhan cé huyét dong khong 6n
dinh.

Cai thién dan tinh trang tri gidc sau 6 gio loc méau, giam amoniac trén
nhiing bénh nhéan tdng amoniac sau 6 gio, 12 gid va giam 10 rét sau 24 gio
loc mau.

Cai thién tinh trang huyet dong, tri giac va pH mau trén nhig bénh

nhian RLCHBS kém toan chuyén hoa va dua pH trd vé binh thuong sau 24
gio loc mau.

Ty 1¢ séng 1a 32/40 (80%), ty 18 tir vong 1a 8/40 (20%).

Tai bién va bién chimg c6 gap, nhung nhe, dugce diéu chinh kip thoi,
khong anh hudng dén ket qua diéu tri.



3. Mt so y€u to lién quan den ket qua dieu tri loc mau lién tuc.

Nong do lac‘gat mau > 3,54 mmol/l tai thoi diém trude loc mau cao c6
nguy co ti vong gap 1,745 lan va nong dg creatinin mau > 63,9 pmol/l co
nguy co tir vong gap 1,038 lan.

pH mau < 7,005 trudc loc mau co gia tri tién lugng tir vong voi do
nhay la 80% va d¢ dac hiéu la 53,8%.

Néng dd amoniac > 1482,5 umol/l trudc loc mau cd gia tri tién luong
tr vong voi d6 nhay 1a 100% va do dac hiéu la 100%.

Chua tim thiy mdi lién quan gitra: tudi, gioi, k¥ thuat loc mau va tai
bién loc mau véi két qua diéu tri.

KIEN NGHI

Qua két qua nghién ctru ctia dé tai nay ching t6i c6 mot sb kién nghi
sau.

1. Loc mau lién tuc 1a phuong phéap diéu tri hiéu qua dot cdp mat bu
RLCHBS.

2. Can tiép tuc nghién ciru trén sd lugng bénh nhan 16n hon, nén
theo ddi 1au dai dé danh gia chat lugng sdng ctia nhirg bénh nhan bi dot
cap mat bu RLCHBS.
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INTRODUCTION

Inborn errors of metabolism (IEMS) is a group of molecular genetic
diseases due to genetic structural disorders that lead to different defects
in physical metabolism in the body.

Acute decompensated crisis are acute condition changes of IEMs
due to imbalance in metabolism of substances that threaten the viability
of patients, the clinical manifestations are very diverse with symptoms
not specific: laxative, poor feeding, vomiting, seizures, coma or severe
shock, if not diagnosed and treated promptly, the child will die or leave a
severe sequelae.

Treatment of acute decompensated crisis is based on four principles:
limiting the supply of substrates, enhancing the activity of enzymes or
enzymatic agonists, increasing the likelihood of discharging toxic
metabolites, providing metabolites. In the case of severe Acute
decompensated crisis, these treatments are ineffective, Continuous renal
replacement therapy (CRRT) is an effective treatment of acute
decompensated crisis of IEMSs to quickly remove toxic substances, chemistry
such as ammonemia, leucine ... from the body, to balance the metabolism in
the body.

At the National Children’s Hospital, CRRT has been carried out for
some patients with severe acute decompensated crisis of IEMs and most
of patients live and survive from decompensation. From the fact that, the
topic: " Applying continuous renal replacement therapy techniques in the
treatment of acute decompensated crisis in some inborn errors of
metabolism in children " is conducted with 3 objectives follows:

1. Applying continuous renal replacement therapy techniques in the
treatment of acute decompensated crisis in some inborn errors of
metabolism in children.

2. Evaluate the effectiveness of continuous renal replacement
therapy techniques in the treatment of acute decompensated crisis in
some inborn errors of metabolism in children.

3. Comment on some factors related to continuous renal replacement



therapy results of treatment acute decompensated crisis.
THE NECCESITY OF THE THESIS

The acute decompensated crisis of IEMs is a serious and life-
threatening condition. The clinical manifestations are diverse and non-
specific depending on the type of IEMs. The interventions sometimes are
not timely, especially in children who have not been diagnosed before,
will cause death or severe sequelae. Some guidelines for treatment of
acute decompensated crisis are limiting the supply of chorion, increasing
the likelihood of detoxification, providing agonists, substances of
metabolism and toxic excretion. However, in acute decompensated crisis,
these measures are ineffective and affects the patient's life. Therefore,
continuous renal replacement therapy in bed is the optimal method that
can eliminate toxins quickly and save the patient's life to avoid leaving
serious neurological sequelae.

NEW CONTRIBUTIONS OF THIS THESIS

This is the first thesis in Vietnam to apply continuous renal
replacement therapy techniques to treat acute crisis deconpensation of
IEMs in children. It has been successfully with 3 modes: CVVH
(Continuous Veno-Venous Hemofiltration), CVVHD (Continuous Veno-
Venous Hemodialysis) and CVVHDF (Continuous Veno-Venous
Hemodiafiltration) for 40 patients with an acute decompensated crisis of
IEMs, including 18 patients with severe metabolic acidosis (45%), 12
patients with hyperammonemia (30%) and 9 patients with coma (22.5%)
suspected Maple syrup urine diseases (MSUD).

The layout of the thesis:

The thesis has 133 pages, including: Introduction (2 pages); Chapter
1: Overview (37 pages), Chapter 2: Subjects and research methods (24
pages), Chapter 3: Research results (36 pages), Chapter 4: Discussion (31
pages), Conclussion (2 pages), Recommendation (1 page).

In the thesis, there are 44 tables, 12 charts, 7 pictures and 4
diagrams. There are also: 136 references, including 9 Vietnamese



documents, 127 English documents.



CHAPTER 1. OVERVIEW

1.1. Inborn errors of metabolism classification

According to the basic metabolic pathway: protein disorder
metabolism (amino acid, organic acidemias, urea cycle defect),
carbohydrate disorder metabolism, fatty acid disorder, other IEMs: are
less common.

1.2. Pathogenesis of acute decompensated crisis in inborn errors of
metabolism

Ammoniac can freely pass through the blood brain, the movement
through the blood brain barrier is directly proportional to the
concentration of ammonemia and arterial blood pressure, leading to
IEMs that can occur with higher concentrations of ammonemia in the
brain than peripheral blood, ammonemia quickly penetrates into the brain
and causes astrocyte edema, resulting in cell edema and loss of neuron
function.

1.3. Clinical and subclinical manifestations of acute decompensated
crisis in inborn errors of metabolism

- Clinical signs: acute encephalopathy such as lethargy, coma,
convulsions, peripheral neuropathy, abnormal muscle tone, ataxia.

- Subclinical signs: increased ammonemia in the blood, metabolic
acidosis and increase anion gap, hypoglycemia and hematological
disorders.

1.4. Principles for treating acute decompensated crisis in inborn
errors of metabolism

- Limit the supply of substrates.

- Enhance the activity of enzymes or synergistic factors.

- Increased ability to discharge toxic metabolites.

- Provide substance lack of metabolites.

1.5. Basic principle of continuous renal replacement therapy:

The patient's blood is removed from a large vein (usually an internal
vein, subclavian or femoral vien) through a catheter and then guided in a
system called extra-circulatory system including conductor and filtered
fruit, filtered out of "toxic" molecules by semi-permeable membrane,



then blood is returned to the patient through another catheter of that
catheter (double-bore catheter).

CHAPTER 2. SUBJECTS AND METHODS OF RESEARCH
2.1. Research subjects: All patients between neonate and 15 years of
age are enrolled in Pediatric Intensive Care Unit (PICU) and Neonatal
department, National Children's Hospital with diagnosis acute
decompensated crisis of IEMs and continuous renal replacement therapy
from January 1%, 2015 to October 30", 2018.

2.1.1. Criteria for selecting patients:

Patients diagnosed with IEMs are being monitored in the
Endocrinology- Metabolism - Genetics Department and patients admitted
to Pediatric Intensive Care Unit and Neonatal department, manifesting
acute decompensated crisis in IEMs with clinical and laboratory
symptoms. according to Zschocke J and Hoffmann G critical.

* Diagnostic criteria for Acute decompensated crisis:

- Expression of acute encephalopathy: tightness, convulsions, coma.

- Tarchypnea, may be apnea, respiratory failure, circulatory failure.

- Metabolic acidosis, increased anion gap, urinary ketones may be
positive.

- Hyperammonemia with urea cycle defect and/or organic acidemias.

- Increased leucine and blood isoleucin with MSUD.

* Indication of CRRT according to J.M Saudubray:

- Acute encephalopathy, with ammonemia levels >500 pmol/l and/or
ammonemia concentration did not decrease rapidly within the first 4-6
hours with medical treatment.

- All cases of neonatal increased ammonemia with coma should be
conducted immediately.

- In case of MSUD, CRRT indicated when leucine concentration is >
20 mg/dl (> 1500 pmol/l).

- Metabolic acidosis with pH < 7.2 in spite of medical treatment after
4-6 hours did not improve.

2.1.2. Exclusion criteria: IEMs patients were hospitalized in such a
serious condition as deep coma with Glasgow Coma Scale: 3 points or
patients died quickly before 3 hours of admission.



2.2. Research Methods
2.2.1. Research design:

Objective 1: Description

Objective 2: Prospective cohort study, treatment intervention, self-control.

Obijective 3: Describe, research and analyze.

2.2.2. Sample size and sampling method: Convenient sampling method.
2.2.3. Research process:

Select qualified patients to study and monitor patients' clinical and
subclinical developments.
2.2.3.1. Routine treatment:

According to the guidelines of the National Children's Hospital: to
maintain respiratory, circulatory, neurological, feeding, glucose infussion
rate of 8-10 mg/kg/min, supplement of coenzyms and substrates:
vitamins B1 and B6, B12, Biotin, Arginin, L-carnitin ...
2.2.3.2. Continuous renal replacement therapy

Device

+ Prismaflex dialysis machine, filters and Hemosol Bo of Gambro

+ Catheter 2 barrel sizes: Gamcath 6.5 Fr, 8 Fr, 11 Fr Catheter.
2.3. Data processing: The data after being collected are coded according
to the unified sample and analyzed by SPSS 23.0 software. Quantitative
variables: calculating average and deviation with standard, median and
quartile distribution variables (IQR) with non-standard distribution
variables. Using Chi - square to compare, test the difference between 2 or
more ratios. Use Mann-Whitney test (for non-standard variables) and
independent t-test (for standard variables) to compare the differences of
two independent quantitative variables. Using the pairing Wilcoxon test
paired for a comparison of non-standardized lateral variables, to evaluate
the effect of CRRT for continuous variables: comparing the average of
continuous variables in the 2 treatment outcomes (living or fatal) by the
p-value with t-test, these continuous variables were investigated for their
separation ability. 2 groups of treatment outcomes are concerned (live or
die) through the ROC (receiver operating characteristic curve) as well as
the cut of point. Univariate and multivariate analysis to find some factors
related to treatment results.

2.4. Ethical research: The study was approved by the Ethics Council,



Hanoi Medical University.
Chapter 3
RESEARCH RESULTS

Between January 1%, 2015 and October 30", 2018, 40 eligible
patients were collected with the following characteristics.
3.1. General characteristics of the research object

* The most common age of onset acute decompensated crisis is less
than 1 month old, mean age is 10.8 + 19.2 months, median is 6 months (2
days - 8 years).

* Mean weight is 7.15 + 4.88 kg, median is 7 kg (2.2-25 kg).

1(2.5%) 1(2.5)%

m Ure cycle defect
10 (25.0%) m Organic acidemias
MSUD
m fatty acid
= Type 1 glycogen storage

9 (22.5%) _

19 (47.5 %)

Chart 3.1. Distribution of patients according to
inborn errors of metabolism
Comment: The group of organic acidemias accounts for the highest
percentage.
Table 3.1. Onset triggers of acute decompensated crisis in
inborn errors of metabolism

Trigger factors n (%)

Infection 29 725

Septicemia — Septic shock 20 50.0

Bronchopneumonia 5 12.5
Urinary tract infections 3 75
Viral Fever 1 25
Non-compliance with treatment 1 25
Undefined reason 10 25.0




Comment: The main trigger factor for induced acute decompensated
crisis is infection.
3.2. Continuous renal replacement therapy techniques in the
treatment of acute decompensated crisis in some inborn errors of
metabolism in children

Table 3.2. Distribution of patients according to the indication of CRRT

Indications of CRRT n Rate (%0)
Acute encephalopathy, metabolic acidosis pH < 7.2 18 45.0
pH: 7.0-<7.2 10 25.0
pH<7.0 8 20.0
Acute encephalopathy, ammonemia > 500 umol/l 12 30.0
Ammonemia very high (>1000 pumol/l) 8 20.0
Ammonemia high (501-1000 pumol/l) 4 10.0
Acute encephalopathy and/or serum Leucine > 1500 | 9 22.5
pnmol/l
Acute encephalopathy and kidney failure 1 2.5
Total 40 100

Table 3.3. Distribution of patients according to characteristics of CRRT

Characteristics of CRRT method n Rate (%)
Mode of CRRT
CVVH 30 75.0
CVVHD 4 10.0
CVVHDF 6 15.0
Location of filter catheter
Femoral vein 31 77.5
Inner Carotid vein 9 22.5
Size of catheter
Gamcath 6,5 F 23 57.5
Gamcath 8 F 14 35.0
Gamcath 11F 3 7.5
Filters
HF20 (60 ml) 27 67.5
M60 (93 ml) 10 25.0
M100 (152 ml) 3 7.5




Comment: The mainly CRRT mode is CVVH (75%).
Table 3.4. Indicators at the start of CRRT

Indicators X +SD Median | Min | Max
Blood (ml/kg/m) (n=40) | 5.08+1.35 5 3 9
Replace (ml/kg/h)(n=40) 56.88+£16.18 | 585 175 92
Dialysate (ml/kg/h) (n=6) | 61.60+5.33 | 60 | 555 | 70

Removal (ml//kg/h)(n=40) 0.59 +1.56 0 0 7
Heparin (Ul/kg/h) (n=40) 15.5 + 6.86 20 0 20
ACT(s) (n=29) 1729+52.4 164 99 335

Comment: At the time of starting CRRT, blood, replacement fluid,
dialysate fluid is suitable for the patient's weight.

3.3. The effectiveness of continuous renal replacement therapy in the
treatment of acute decompensated crisis in inborn errors of
metabolism

3.3.1. Change clinical and subclinical symptoms according to the
time of continuous renal replacement therapy

3.3.1.1. Change general clinical and subclinical symptoms by the time
of continuous renal replacement therapy

Table 3.5. Change heart rate of the patient by the time of CRRT

Time | n | Heart rate (BPM)(X + SD) (min —max) P Tiand To

TO | 40 146 + 23 (72 - 205)

T1 | 40 138 + 20 (80 - 183) <0.01
T2 | 39 137 + 25 (75 - 211) <0.05
T3 | 37 135 + 25 (76 - 201) <0.05
T4 | 30 129 + 22 (75 - 184) <0.05
T5 | 25 134 + 23 (101-197) <0.05
T6 | 13 131 + 27 (87 - 184) <0.05
T7 | 8 135 + 28 (94 - 170) >0.05




the time of CRRT, statistically significant.

10

Comment: Most heart rates were significantly reduced compared to

Table 3.6. Change arterial blood pressure by the time of CRRT

_ Systo_lic (mmHg) P Diasystolic(mmHg) P riag
Time | N (X£SD) (X +SD)
(Min — Max) ™ (Min — Max) T

o] S s

T1 | 40 9(%;3 _11%_)81')8 >0.05 S?éllfég’; <0.05
T2 | 39 az;_ 122367) >0.05 4%%;13)'1 > 0.05
T3 | 37 9(23 _11%1.)5 <005 5@ * ;g).z <0.05
T4 | 30 S(gf 51122%3')7 > 0.05 ‘ggi_l?zz'? > 0.05
T5 | 25 9&5 _11%11')1 <005 S%ééfgg)'ﬁ <0.05
T6 | 13 S(i'j 1121%)9 > 0.05 ‘%23 * éé)'z > 0.05
17 | 8 7(%27 %1%)%)4 >0.05

Comments: Mean Systolic and diasystolic arterial pressure

significantly improved compared to the time when CRRT began.

Table 3.7. Change the GCS of the patient by the time of CRRT

Time n GCS (X + SD)(Min — Max) P and To
TO 40 8315 (4-12)
T1 18 9.7+23(6-14) <0.05
T2 14 105+23 (8- 14) <0.001
T3 15 11.3£32(3- 15) <0.001
T4 17 111+31(5-14) <0.05
T5 17 11+ 4.4 (3-15) <0.05
T6 10 105+42(3-14) <0.05
T7 9 10.1£5.1 (3 - 15) <0.05
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Comment: Glasgow Coma Scales (GCS) improved markedly
compared to the time when CRRT began.

Table 3.8. Change the overall blood pH by the time of CRRT

Time n Blood pH(X + SD)(Min — Max) P Ti and To
TO 40 7.2+0.21(6.8 —7.53)
T1 39 7.25 +0.15(7.01 — 7.63) <0.05
T2 39 7.31+0.14(7.0 — 7.74) <0.001
T3 37 7,36 +0,14(7,08 - 7,7) <0.001
T4 30 7.38 £0.13(6.96 — 7.57) <0.001
T5 24 7.35+0.13(6.93 — 7.55) <0.05
T6 11 7.38 £0.11(7.19-7.6) <0.05
T7 9 7.33+£0.09(7.17 - 7.41) <0.05

Comment: The mean overall blood pH changes gradually and
improves over time of CRRT.

Table 3.9. Blood ammonemia changes by the time of CRRT

Thei didm . 6mmonemia} (umol/l) A
(X £ SD) (Min — Max)

TO 40 521.8 + 702.46 (49 - 3810)

Tl 26 393.53 £ 462.93 (36.2 - 1796) <0.05
T2 23 246.79 + 306.88 (0.7 - 1347) <0.05
T3 23 191.39 + 170.82 (19 - 559) <0.05
T4 19 149.35 + 123.41 (24.9 - 399) <0.05
T5 13 143.28 + 111.63 (48 - 422) <0.05
T6 8 142.63 + 42.66 (88 - 228) <0.05
T7 5 92.4 +58.61 (22 - 180) > 0.05
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Comment: The mean ammonemia concentration decreased by 50%
after 12 hours of CRRT.
3.3.1.2. Changes in clinical and subclinical symptoms according to
inborn errors of metabolisms groups at different times of CRRT

Table 3.10. Change GCS according to the time of CRRT of the
ammonemia group > 500 pmol/I

Thoi diém n GCS (X +SD) Med (Min — Max) P TiandTo

TO 12 8.4+1.6 8 (6 - 10)

T1 8 10.3+2.1 10.5 (8 - 13) <0.05
T2 7 11.3+2.3 12 (8- 14) <0.05
T3 7 12.2+2.4 12 (10 - 15) <0.05
T4 7 10.3+3.4 10 (6 - 14) <0.05
T5 7 +45 10 (4 - 14) <0.05
T6 4 +4, 10 (3-13) >0.05
T7 3 9.7+55 10 (4 - 15) >0.05

Comment: At the time of GCS in patients with ammonemia > 500

pmol/l increased markedly at T1 and T3.
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Chart 3.2. Change ammonemia concentration by time of CRRT
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Comments: Before CRRT, there were 12/40 (30%) patients with
elevated ammonemia levels, gradually decreasing with time and 50%
reduction after 12 hours of CRRT.

Blood pH
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7.6
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6.6

6.4
TO T1 T2 T3 T4 T5 T6 T7
Mean e e¢®e¢ ¢ Median ==@==Max ==@==Min Time
Chart 3.3. Change in mean blood pH by time of CRRT in acidosis group
with pH < 7.2
Comment: There are 18/40 (45%) patients with severe metabolic
acidosis before CRRT and gradually improve by the time of CRRT and
return to normal range after 36 hours of CRRT.
Table 3.11. Change of blood leucine concentration after CRRT

— Med (min — max)
Time n (X £ SD) (umol/T) (umol/l)
Before CRRT 4 3977.2 +1228.8 3466.8 (3182-5783.2)
After CRRT 4 223.5+272.1 151 (3.1 -588.4)

Comment: The leucine concentration before CRRT was high and
markedly decreased after CRRT.
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= Died
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5(12%)

32 (80%)

Figure 3.4. General treatment results
Comment: 32/40 (80%) patients lived, 8/40 (20%) patients died and
withdrawal.
Table 3.12. Causes of death — withdrawal treatment

Causes of death — withdrawal n Ty I€ (%)
Deep coma 4 10.0
MOF/deep coma 2 5.0
MOF 1 2.5
Septic shock 1 2.5
Total 8 20

~ Comments: 4/40 patients with deep coma, 2/40 patients with
multiple organ failure - deep coma.
3.3.2. Complications of continuous renal replacement therapy
Table 3.13. Complications of continuous renal replacement therapy

Complications Yes (n) (%) No (n) (%)
Filter clotting 13 (32.5) 27 (67.5)
Severe hypokalemia 11(27.5) 29 (72.5)
Ventilated associated pneumonia 7(17.5) 33 (82.5)
Hypotension when start connecting CRRT 4 (10.0) 36 (90.0)
Hypothermia < 36° C 3(7.5) 37(92.5)
Nasal bleeding, where the infusion 1(2.5) 39 (97.5)
Cardiac arrhythmias caused by catheters are 1(2.5) 39 (97.5)
too deep

Comment: The most common complications are filter clotting and
severe hypokalemia.
Table 3.14. General treatment time
Time X +SD Median| Min Max
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Dialysis time (hours) 56.1 + 39.6 48 6h 7 days
Duration of treatment in 5.9 +8.46 4 1 55
PICU (days)

Hospital stay (days) 18.7 +13.86 135 2 60
Filters 2+1 1 1 5

~ Comment: The mean time of CRRT is 56.1 + 39.6 hours, the mean
of filters is 2 filters.
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3.4. Several factors related to treatment results
3.4.1. Single variable regression analysis
Table 3.15: Some patient characteristics before CRRT

. Lived Died Total
Characteristics P
(n=32) (n=28) (n=40)

from the time of acute 48 46 48 0.26

crisis to start CRRT (24 -72) (22 - 48) (24 - 72)

(Median (IQR)(h))

Time from when

patients went to ICU to 6 11 6 0.504

start CRRT (Median (2-10) (15-16.5) | (2-13)

(IQR)(h))

Age of acute crisis 6 3 6 0.553
(0.5-11.75) | (0.045 - 46) | (0.33-12)

Sex

Boy 17 4 21 0.874

Girl 15 4 19

Weight 7.15

Median (IQR) (kg) (3.45-8.75) >3 15 0.812

(2.8-16) | (3.25-9)

Failured over 2 organs

No 21 (65.62) 3(37.5) 24 (60) | 0.15

Yes 11 (34.38) 5 (62.5) 16 (40)

Diagnosis

UCDs + others 8(25%) | 5(62.5%) | 13(32.5) | 0.049

Organic acidemias + |\ 7eo0) | 3(37.5%) | 27 (67.5)

MSUD

Comment: The diagnosis of UCDs + others have a higher mortality
rate than the group (organic acidemias, MSUD).
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Table 3.16: PRISM I11 and GCS of patients before CRRT

- Lived died Total
Characteristics (n=32) (n=8) (n=40) P
8%5 12+6 9+5
PRISM 111 8(0-21) | 13(0-18) | 9(0-21) 0.083
GCS 841+143 | 755+1.91 |8.28+1.54 0.285
8 (6-12) 8(4-10) | 8(4-12) '
Inotrope support
No 21(65.3) 3(37.5) 24 (60) 0.229
Yes 11(34.0) 5 (62.5) 16 (40)
Mechanical
ventilation supportted 3(9.38) 0 3(7.5) 1.000
No 29 (90.63) 8 37 (92.5) '
Yes

Comments: Mortality group with PRISM IlI, GCS, inotrope and
mechanical ventilation supportted with no difference between living
group and death group.

Table 3.17: Some parameters related to CRRT techniques

Some Lived died Total P
parameters (n=32) (n=8) (n=40)
31.44+14.82 | 39.75+29.96 | 33.1+18.63
Blood(ml/m) (10 - 80) (10 - 100) (10 - 100) 0.264
Replace (MI/M) 345 19 4179.78 | 455 + 366.72
(60 - 800) (100 - 1200) 364.75+227.85|0.215
(60 - 1200)
Removal (ml/h) 25+7.18 7.5+ 14.88 3.5+£9.21 0327
(0 - 30) (0-40 (0 - 40) '
Heparin 1594+6.77 | 1375+7.44 | 155+6.87 |/ o
(Ul/kg/h) 20 (0-20) 15 (0-20) 20 (0-20) |
ACT(s) 167.61 £41.94 |193.33+£83.84 |172.93 £52.44 0293
160 (99 — 256) |178(110 —335) |164(99 — 335) |~
CRRT time
(Median 48 (24-72)  |67.9(43.4-108) | 48 (24-72) |0.122
(1QR)(M))

Comment: Some parameters of CRRT are not different between

living and death

groups.
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Table 3.18. Pre-CRRT ammonemia levels and treatment results

Amoniac (umol/l) (X + SD)

Result IQR P

esu A Med (Min-Max) Q

. 388.67 + 408.29
Lived | 32 167.5 (117 — 1449) (LL7-519) | | (oo
Diog 5 1054.34 + 1267.22 '

443 (110.7 — 3810) (392-1408.5)
521.8 + 702.46

Total ) 40 197 (49 — 3810) (121 - 637.3)

Comment: The mean ammonemia levels of the mortality group is

higher than that of the living group, the difference is statistically
significant.

—

1 - Specificity

Figure 3.5. ROC curve predicts treatment results of ammonemia
Comment: The area under the ROC curve of ammonemia
concentration is predicted to be 0.717, 95% CI (0.511 - 0.923). The cut-
off point of ammonemia has a death prognosis value of 238 umol/l, a
sensitivity of 0.75, a specificity of 0.625.

Table 3.19. Pre-CRRT blood lactate concentration and treatment results

Lactat (mmol/l)
Result n Median (IQR) P
Lived 32 1.71 (0.85 — 3.09)
Died 8 6.2(3.81-9.9) 0.0003
Total 40 2.3(1.09-3.81)

Comment: The blood lactate concentration of the mortality group is

higher than that of the living group, the difference is statistically
significant
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Sensitivity

Chart 3.6. ROC curve predicts blood lactate treatment results
Comment: The area under the curve of blood lactate ROC predicted
treatment results of 0.916, 95% CI (0.826-1000). The cut-off point of the
lactate with the prognostic value of death is 3.54 mmol/l, the sensitivity
is 0.875, the specificity is 0,875.
Table 3.33. Pre-CRRT kidney function and treatment results

Result | n Urea (X + SD) Creatinin (X = SD) p
Med (Min — Max) P Med (Min — Max)

Lived 32 4,79 £3.53 50.15 + 23.56
4.2(0.71 — 15.9) 47 (17 — 140)

Died 8 5.29+551 0.755 75.29 + 24.36 0.011

2.8(1-17.7) 73.7 (43.9 - 123)

Total 40 4.89 + 3.93 55.31 £ 25.56

3.89 (0.71 -17.7) 49 (17 — 140)

Comment: Pre-CRRT blood urea concentration of death group is
similar to that of living group, the difference is not statistically significant.
The serum creatinine concentration of the death group is higher than that
of the living group, the difference is statistically significant.

Sensitivity

. o
1 - Specifieity

Chart 3.7. ROC curve predicts treatment results of serum creatinine
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Comment: The area under the ROC curve of serum creatinine
concentration is predicted to be 0.817, 95% CI (0.665 - 0.968). The cut-
off point with prognostic mortality value is 63.9 umol/l, the sensitivity is
0.75, the specificity is 0.871.

Table 3.34. Complications of CRRT and treatment results

I Lived died Total

Complications of CRRT (n=32) (n=8) (n=40) P
Hypotension

No 30(93.75) 6 (75.0) 36 (90.0) | 0.172
Yes 2 (6.25) 2 (25.0) 4 (10.0)

Filter clotting

No 21 (65.62) 6 (75.0) 27 (67.5) 0.479
Yes 11 (34.38) 2 (25.0) 13 (32.5) '
Ventilated assosieiated

pneumonia

No 27 (84.35) 6 (75.0) 33(82.5) 0431
Yes 5 (15.65) 2(25.0) 7(17.5)

Severe hypokalemia

No 25 (78.12) 4 (50.0) 29 (72.5) | 0.126
Yes 7 (21.88) 4 (50.0) 11 (27.5)

Comment: There are no differences in some complications of CRRT
between the living and death groups.
3.4.2. Multivariate regression analysis
Table 3.35. Multivariate analysis of several factors and risk of death

Yéu to p OR 95% ClI

Lactate before CRRT 0.007 1.75

sCreatinin before CRRT 0.044 1.038

PRISM 111 score in the first 24 Not meaningful
hours of admission Not meaningful
Group of diseases Not meaningful
CRRT time Not meaningful
Pre- CRRT ammonemia Not meaningful
concentration Not meaningful

Severe hypokalemia
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Comments: The remaining significant risk factors for death were: pre-
dialysis, lactate >3.54 mmol/l, OR = 1.75, 95% CI:. 1.163-2.62 and
sCreatinine pre-dialysis > 63.9 umol/l, OR = 1,038, 95% CI: 1.001-1,077.
3.4.3. Several factors related to the results of group treatment

0.6

Sensitivity

0.0 T T T T
0.0 0z 04 06 08 1.0
1- Specificity

Figure 3.8. ROC curve predicts the treatment results of blood
ammonemia in the group ammonemia > 500 umol/l before CRRT
Comment: The area under the ROC curve of ammonemia

concentration on treatment results is 1.000, 95% CI. The cut-off point
with prognostic mortality value is ammonemia = 1482.5 pmol/l,
sensitivity is 1.00, specificity is 1.00.

0.8+ 4/

Sensitivity

0.4

0.2

0.0 T T T T
0.0 0z 0.4 06 0.8
1 - Specificity

1.0

Chart 3.9. ROC curve predicts treatment results of the acidosis group
with blood pH <7.2
Comment: The area under the ROC curve of blood pH on the
treatment results is: 0.685, 95% CI (0.421 - 0.949). The cut-off point

with prognostic mortality is pH = 7.005 with sensitivity of 0.80 and
specificity of 0.538.
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Chapter 4: DISCUSSION

4.1. General characteristics of the research object

The results in table (3.1) show that acute decompensated crisis in
patients with IEMs occurs in all ages, the most common age in children
less than 1 month. The age of onset of the acute phase depends on the
disease group, different groups of diseases will be different onset: such as
the group of organic acidemias or group of urea cycle defects, it starts
very soon after birth or in the period dinking mother milk.

The most common acute decompensated crisis are the organic
acidemias, urea cycle defect, MSUD (chart 3.2). The main trigger for
induced acute decompensated crisis is infection. Because of the
susceptibility to bacterial in newborns and young children, it is obvious
because of the immune deficiency: immature immune system and
specific immunity. host support. Although Vietnam is a tropical country,
IEMs patients are more susceptible to infection than other countries.

4.2. Applying continuous renal replacement therapy techniques in
the treatment of ncute decompensated crisis in some inborn errors of
metabolism in children

Indications for CRRT due to metabolic acidosis, increased
ammonemia and increased blood leucine (Table 3.2).

Continuous renal replacement therapy is mainly CVVH (75%),
CVVHD (10%), CVVHDF (15%). CVVH mode has good effect on
removing organic acid and ammonemia, leucine. Gamcath Catheter 6.5 F
is mainly used (57.5%). Position of the catheter: most dialysis patients
are used femoral venous catheter because of femoral vein is a large vein,
high blood flow rate prevents blockage of the filter, the dialysis filter is
mainly Frisma flex HF20 and M60.

The mean blood at the time of starting CRRT was 5.08 + 1.35(3-9)
ml/kg/hour and dialysate and replacement fluid > 35ml/kg/h accordingly
with recommendations. Most patients did not have to removal the fluid,
so the removal fluid from the patient depending on the patient's fluid
overload and hemodynamic.

4.3. The effectiveness of continuous renal replacement therapy in the
treatment acute decompensated crisis of inborn errors of metabolism
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4.3.1. Change general clinical and subclinical symptoms at the time
of CRRT

Heart rate is an early variable and gradually decreases to normal
levels after 24h on CRRT. Immediately after 6 hours on CRRT. This
result is also consistent with the study of Zhou Qiao Sheng et al (2016)
and Nguyen Van Thang (2018). CRRT has reduced heart rate through
three main mechanisms: temperature control to avoid fever patients, fluid
balance control and removal of cytokines are substances that contribute
to the pathogenesis of shock.

The perceptual condition of the patients improved markedly with the
time of CRRT, perhaps due to CRRT eliminating toxic substances such
as ammonemia, intermediate metabolites and leucine, thereby improving
clinical singof patients.

Blood pH increased markedly at times of CRRT and returned to
normal at the time of T3 (after 24 hours on CRRT). Because CRRT
works to eliminate intermediated metabolites, acidemias, stabilize the
body's internal condition, thereby stabilizing the patient's hemodynamics.

CRRT has reduced overall ammonemia by the time.

4.3.2. Change clinical and subclinical symptoms according to the group
of acute decompensated crisis in inborn errors of metabolism by the
time of CRRT

Ammonemia increasing group >500 pmol/l with high ammonemia
concentration:1307.3 = 869.9 pumol/l) before CRRT, rapidly decreased by
the time and decreased by nearly 50% at T1 (after 6 CRRT time). Pre-
CRRT ammonemia levels were lower than those of Anja K. Arbeiter and
Claire Westrope and colleagues.

Continuous renal replacement therapy improves blood pH over time
of CRRT in acidosis patients with pH < 7.2, due to diffusion,
ultrafiltration and  convection mechanisms eliminating  toxic
intermediates, At the same time, the hemodynamic status of the patients
with metabolic acidosis also improved markedly, heart rate decreased
after 24 hours on CRRT and blood pressure improvement after 6 hours
on CRRT. CRRT also reduced blood leucin levels in MSUD patients.

General treatment results
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32/40 (80%) patients lived and 8/40 (20%) patients are fatal and
withdrawal of treatment, asking to return. This result is similar to that of
Anja K. Arbeiter et al (82%). and higher than MCBryde K.D (42.8%).
4.3.3. Complications of continuous renal replacement therapy

In our study, the most common complications were filter clotting,
severe hypokalemia, lower than those of Nguyen Van Thang.

Continuous renal replacement therapy time:

The average hemodialysis time is 56.16 = 39.61 hours, median is 48
hours, this result is also consistent with McBryde et al. The average
duration of treatment is 60 + 55.2 hours. Our study is also suitable for
Claire Westrope and colleagues: the average treatment time for CRRT is
49 hours (6 - 94 hours).

The mean of filters were used is 2 + 1 filtered, median is 1 filtered,
at most 5 filtered fruits. The life cycle of the filter depends on many
factors such as the position of the catheter, the size of the catheter and the
anticoagulation. Therefore, in order to prolong the life of the filtered
cycle, it is necessary to ensure the above factors in order to avoid
blocking the filter. The filter life will be maintain longer.

4.4. Several factors related to continuous renal replacement therapy
treatment result in acute decompensated crisis in inborn errors of
metabolism

4.4.1 Univariate regression analysis

The diagnosis group of urea cycle defects + others has a higher
mortality rate than other groups (organic acidemias, MSUD) with
statistical meaning, Some patients with urea cycle defects admitted too
late and has severe infection condition therefore they has higher mortality
than the others, and no patients died with MSUD.

The time of coma before starting CRRT in patients with IEMs with
increased ammonemia is a special prognostic factor. The time from the
presentation of acute to CRRT, PRISM I, the time of CRRT, sex. There is no
difference between the living group and the mortality group due to infection
and nosocomial infection, perhaps due to the small number of patients, so
there is no difference, this is the next research direction with the number of
diseases. Can more kernels see differences and find related factors ?
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Elevated arterial blood lactate is associated with severe illness and a risk
factor for death. The statistically significant separation value between the
living and death groups is 3.54 mmol/l (sensitivity 0.875, specificity 1-0.125),
the area under the ROC curve is 0.916, 95% CI (0.826 - 1,000) (Figure 3.11),
the serum Creatinine concentration of the death group is higher than that of the
living group. The area under the ROC curve of the sCreatinine concentration
on the treatment result was 0.817, 95% CI (0.665 - 0.968). The cut-off point
has a separation value of 63.9 pmol/I for living and death groups, sensitivity is
0.75, specificity is 0.871.

4.4.2. Multivariate regression analysis

After multivariate analysis, there were only two factors: blood
lactate > 3.54 mmol/l and pre-filter creatinine blood level > 63.9 pmol/Il
related to the risk of death with p < 0.05. Blood lactate > 3.54 mmol/I,
OR is 1.75 (1.163-2.62), statistically significant with p < 0.01 and
sCreatinine blood level > 63.9 umol/l related to the risk of death with OR
is 1,038 (1,001-1,077). This result is also suitable with Safder O.Y.

4.4.3. Several factors related to the results of group treatment

The group of hyperammonemia > 500 umol/l, the area under the
ROC curve of ammonemia concentration, the treatment result was 1,000,
95% CI. The cut-off point with the deadly isolation value is ammonemia
= 1482.5 pumol/l, the sensitivity is 1.00, the specificity is 1.00. So in the
hyperammonemia group: When ammonemia greater than 1482.5umol/l,
the risk of death is 100%. This result is also suitable with Claire
Westrope and colleagues

The area under the ROC curve of the first pH of the treatment was
0.685, 95% CI (0.421 - 0.949). The cut-off point with the value of live
and death separation is pH = 7.005 with a sensitivity of 0.80 and a
specificity of 0.538. Therefore, it is necessary to perform CRRT when
pH > 7.005, if CRRT was perpormed in patients with IEMs suffer from
Acute decompensated crisis with metabolic acidosis, blood pH <7.0, The
mortality very high.

CONCLUSSION

1. Applying continuous renal replacement therapy in the treatment
acute decompensated crisis in some IEMs in children

Indications for CRRT during acute decompensated crisis in IEMs are
due to severe metabolic acidosis (45%), hyperammonemia (30%)....
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Mainstream access to blood vessels is femoral vein, catheter, No.
6.5F, CVVH mode is effective in patients with acute decompensated
crisis in IEMs. Median blood flow is 5ml/kg/h, replacement fluid is
58.5ml/kg/h, patients did not need to remove the fluid, all patients use
anticoagulant Heparin, safety and no severe bleeding complications.

2. The effectiveness of continuous renal replacement therapy in the
treatment of acute decompensated crisis in some IEMs

Continuous renal replacement therapy improves hemodynamic
status: decreases heart rate and stabilizes blood pressure in patients with
unstable hemodynamics. CRRT gradually improve perceptual status after
6 hours of CRRT, reducing ammoniac in patients with increased
ammonemia after 6 hours, 12 hours and significantly reduced after 24
hours of dialysis.

Continuous renal replacement therapy improved hemodynamic,
perceptual and blood pH in patients with metabolic acidosis and bring
the pH back to normal after 24 hours of CRRT(T3). The survival was
32/40 (80%), the motarlity was 8/40 (20%). Complications are met,
adjusted promptly, most do not affect the results of treatment.

3. Several factors related to continuous renal replacement therapy result
of treatment acute decompensated crisis

High blood lactate concentration at pre-CRRT time is 1.745 times
more likely to die, and patients with renal impairment have a risk of
death of 1.038 times.

Blood pH < 7.005 before CRRT has prognostic value of death with
sensitivity of 80% and specificity of 53.8%.

Ammonemia > 1482.5 pmol/l before CRRT has a prognostic
mortality value with a sensitivity of 100% and a specificity of 100%.

No relationship has been found between: age, gender, CRRT
techniques and complications with treatment results.

RECOMMENDATION

Through the research results of this topic, we have the following
recommendations:
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1. Continuous renal replacement therapy has effectively in the
treatment of acute decompensated crisis in IEMs. CVVH is suitable
mode for it.

2. Need to continue research on a larger number of patients, so long-
term monitoring should be conducted to assess the quality of life of
patients of acute decompensated crisis in IEMs.
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