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PHAN TiCH TINH HINH SO’ DUNG VA GIAM SAT
NONG PO VANCOMYCIN TRONG MAU TREN BENH NHAN
NGUOI LON TAI BENH VIEN PA KHOA QUOC TE HAI PHONG
Tran Van Anh'2, Nguyén Thi Thu Phuwong!?, Nguyén Hoang Anh(b)3,
Vii Pinh Hoa3, Nguyén Hoang Anh3, Nguyén Thanh Hoil?2

TOM TAT

Nghién cru hdi ctu trén bénh an clia 142 bénh
nhan cé st dung theo d&i nong do thuoc trong mau
(TDM, therapeutic drug monltorlng) cla vancomycin
nhdm muc dich khao sat cac dac diém chinh clia bénh
nhan, dac dlem vi sinh va déc diém TDM vancomycin
tai Benh vién Da khoa Quoc té Hai Phong Benh nhan
0 trung vi tu0| la 51 tudi véi chirc nang than nén khac
biét dang k&, dugc phan anh qua gia tri thanh. tha|
creatinin, véi trung vi la 83,8 mL/phut Trong ] cac
can nguyen vi sinh dugc phan Iap, MRSA chiém da s6
V@i ty 1€ 77,2%. Liéu nap dugc su dung 3 40,2% bénh
nhan du’dc chi dinh truyén ngdt quing (trung vi 28,9
ma/kg) va 80% bénh nhan dugc chi dinh truyén I|en
tuc (trung vi 27,3 mg/kg) Véi doi tugng dugc truyen
ngdt quang, tong liéu duy tri vancomycin thu’dng dung
la 29/24h hodc ché do liéu cao (3g/24 gld) Két qua
TDM ndng do ddy vancomycin bién thién rd rét gitra
cac bénh nhan. Phan trdm tich Ity dat ndong do day
muc tiéu & 1an TDM th( hai cd cai thién so vdi [an dau
(49,6% so vdi 40,9% dbi véi truyén ngat quang va
53,3% so vGi 40% doi vai truyén lién tuc). Két qua
nghlen ctu nhan manh tam quan trong cla TDM
vancomycin nham ca thé& héa diéu tri d& t6i vu hiéu
qua va han ché doc tinh cta thudc.

Ta' khoa: vancomycin, theo d6i nong do
vancomycin trong mau, Bénh vién Da khoa Qudc t€
Hai Phong.

SUMMARY

ANALYSIS OF THE USE AND THERAPEUTIC
MONITORING OF VANCOMYCIN IN ADULT
PATIENTS IN HAI PHONG INTERNATIONAL

HOSPITAL

This study aimed to describe the use of
vancomycin on adult patients and the routine
therapeutic drug monitoring (TDM) activity in
Haiphong International Hospital according to the
institutional approved guideline. Information of
vancomycin use and TDM of 142 admitted patients
from 2019 to 2020 were retrospectively reviewed. The
patients median age was 51 years [IQR: 34 — 67].
Renal function fluctuated substantially with median
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Clcr was 83.8 mL/min [IQR: 62.8-110.8]. The most
common isolated pathogen was MRSA (n = 88;
77.2%). Loading dose was observed in 40.2% of
patients receiving intermittent infusions with a median
of 28.8 mg/kg and in 80% of patients receiving
continuous infusions with a median of 27.3 mg/kg.
Among patients receiving intermittent infusions, a total
maintenance dose at 2g or 3g over 24h was used on
patients with different renal function. The vancomycin
trough concentrations showed a high inter-individual
variation. Dose adjustment increased vancomycin
levels but not significantly from 10.9 mg/L to 14.1
mg/L, p = 0.554 with intermittent infusion and from
21.7 mg/L to 23.9 mg/L, p=0.312 with continuous
infusion. The target concentration attainment was
improved after 1t and 2™ dose adjustment from
40.9% to 49.6% in intermittent infusion and from
40.0 % to 53.3% in continuous infusion. These
findings emphasize the necessity of TDM vancomycin
in individualizing the vancomycin use to maximize the
efficacy while avoiding the toxicity.

Keywords: Vancomycin, therapeutic drug
monitoring (TDM), Haiphong International Hospital.

I. DAT VAN DE

Vancomycin la khang sinh dau tay trong di€u
tri bénh ly nhiém trung do cac chung vi khuén
gram (+), dac biét la tu cau vang khang
methicillin (MRSA). Tuy nhién, xu hudng gia tang
MIC véi vancomycin trén cac chang vi khudn nay
cung vai su’ xuat hién cla cac chung VISA, VRSA
hay hVISA, hién dang gdy ra nhiéu khé khan
trong viéc dam bao hiéu qua diéu tri trén bénh
nhan [6]. Vi vay, giam sat nong do thudc trong
mau (TDM) nham t6i uu cac chi s6 dugc dong
hoc/dugc Iuc hoc (PK/PD) la c6ng cu hitu ich dé
gia tdng hiéu qua diéu tri dong thdi giam thiéu
doc tinh cua thubc va da dudc khuyén cao ap
dung thudng quy trong thuc hanh Iam sang.

N&m 2009, Hudng dan dong thuan TDM
vancomycin cho bénh nhan ngudi I6n tai Hoa Ky
da dugc ban hanh lan dau tién [7]. Trong do,
khuyén cdo AUC24h/MIC > 400 la thong sO
PK/PD chinh gitp du doan hiéu qua diéu tri ctia
vancomycin, va ndng do day (Cirough) €6 thé dudc
sir dung dé thay thé cho AUC vGi muc tiéu trong
khoang tir 15 dén 20 mg/L. Tai Bénh vién Pa
khoa Qudc té Hai Phong, quy trinh giam sat nong
dd vancomycin trong mau cling da dugc trién
khai tir ndm 2019 v@i dich Crougn tir 10 — 15 mg/L
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dsi véi nhiém khuan nhe, trung binh va 15 - 20
mg/L doi véi nhiém khuan nang [1]. Vi vay,
chidng t6i thuc hién nghién clru “Phan tich tinh
hinh st dung va giam sat nong dé vancomycin
trong mau trén bénh nhan ngudi I6n tai Bénh
vién Pa khoa Qudc té€ Hai Phong” v8i muc tiéu
danh gia lai k&t qua trién khai TDM trong hai
ndm qua tai don vi va lam cin c dé& cd nhitng
dé xuét phat trién trong thdi gian téi.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1 Poi tugng nghién ciru. Nghién ctu lua
chon tat ca hé s bénh an cta bénh nhan ngugi
I&n diéu tri ndi tru tai bénh vién da khoa Qudc t€
Hai Phong tir 01/01/2019 dén 31/12/2020, dugc
chi dinh vancomycin dudng tinh mach va dugc
ap dung quy trinh TDM vancomycin. Nghién cliiu
loai trr bénh nhan dung vancomycm véi muc
dich du phong phau thuat va thdi gian st dung
khang sinh nho han 24 gig

2.2 Phucong phap nghién ciru. Nghién cru
thuc hién hoi cru so liéu dua trén hé théng luu
trlr dir liéu bénh an dién tlr cla bénh vién théa
man tiéu chuan Iua chon va loai trir.

Bénh nhan trong nghién cfu dugc hiéu chinh
lieu vancomycin dua trén két qua dinh lugng
nong do thubc trong mau theo “Quy trinh theo
d6i nong do thudc vancomycin” dugc ban hanh
vao ngay 10 thang 04 nam 2019 theo Quyét dinh
sO 12/Qb-BVDKQT clia Giam dbc Bénh vién Da
khoa Qudc té Hai Phong [1]. Theo d6, bénh nhan
dugc chi dinh sir dung vancomycin vdi liéu nap
tinh theo can nang va liéu duy tri tuong Ung vai
do thanh thai creatinine (Clcr) (Bang 1).

Bang 1: Liéu nap va liéu duy tri
vancomycin

Liéu nap tinh theo can nang
Can nang (kg) Liéu (mg)

35-40 1000

41-50 1250

51-60 1500

61-70 1750

>70 2000

Liéu duy tri tinh theo do thanh thai creatinin

CLcr (mL/phut) Liéu (mg)
Clcr > 90 1500 mg mai 12h
Clcr 60— 90 1000 mg mai 12h
Clcr 20 - 59 1000 mg mai 24h
Clcr < 20 1000 mg mai 48h

Sau dd, bénh nhan dugc lay mau dinh lugng
nong dé day vancomycin (Ciough) tai thdi diém 30
phit trude khi st dung liéu tiép theo nham danh
gid khad nang dat dich va dugc hiéu chinh liéu
(néu khéng dat dich Cirough muc ti€u). BEénh nhan
c6 thé dugc dinh lugng lai d€ danh gid kha nang
dat dich Ctrough VGi ché do liéu mdi.

Dich Ciough Vancomycin nam trong khoang 10
< Ciough < 20 pg/mL ddi véi truyén ngat quéng
va 20 < Cirough < 30 pg/mL ddi véi truyén lién tuc.

Thong tin nghién cttu dugc thu thap dua vao
bénh an dién tr trong nam 2019 va 2020 cua
Bénh vién Da khoa Qudc t€ Hai Phong. Toan bo
dir liéu dugc nhéap, luu trir va xr ly trén phan
mém Microsoft Office Excel 2010 va SPSS 22.

Nghién cru dugc su phé duyét va chap thuan
bdi Hoi dong Dao diic cla Bénh vién Da khoa
quéc t€ Hai Phong theo Quyét dinh sO
15/2020/DKQT.

Ill. KET QUA NGHIEN cU'U

Nghién c(fu trén 142 bénh an cla bénh nhan
phu hgp Vvdi céc tiéu chudn lua chon va tiéu
chuén loai trir v8i cac ddc diém chinh dudc trinh
bay tai Bang 2. Quéan thé nghién ciu cd ty 1&
nam va nif tueng duong nhau, vdi trung vi tudi
la 51. Pa s6 bénh nhan du’cjc danh gia chirc nang
than nén (99,3%) vdi gia tri trung vi d6 thanh
thai creatinine la 83,8 mL/phut. Vé dac dlem
bénh ly nhiém khuan, bénh nhan méc nhiém
khuan da va mé mém chiém ty 18 cao nhét
(67,6%), ti€p theo la nhiém khudn co xuang
khdp (9,9%), nhiém khuan hé hap (7,7%), va
nhiém khuén huyet (9,9%).

Déc diém vé vi sinh trong mau nghién clu
dugc trinh bay tal Bang 2. ba sO benh nhan
dugc chi dinh cay dinh danh vi khudn (90, 8%),
vGi sO benh pham phan ldp dudc can nguyén la
114 mau (75,5%). Trong dé, MRSA la cin
nguyén chinh dugc ghi nhan, chiém ty 1€ 77,2%.

Bang 2: Pic diém chung cua mau nghién ciru

Pac diém Két qua (n=142)
Tudi (ndm), trung vi (t& phan vi) 51,0 (34,0-67,0)
Gidi nam, n (%) 71 (50,0)
Can nang (kg), trung vi (t& phan vi) 56,5 (51,0-64,0)
Bénh nhan dugc danh gia chifc nang than nén, n (%) 141 (99,3)
D06 thanh thai creatinine (Clcr) khi bat dau st dung vancomycin
(mL/phut), trung vi (t& phan vi) 83,8 (62,8-110,8)
Clcr < 60, (n=141 (%)) 26 (18,4)
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60 < Clcr < 130, (n=141 (%)) 98 (69,5)
Cler > 130, (n=141 (%)) 17 (12,1)
Bénh Iy nhiém khuan: - Nhiém khudn da m6é mém, n (%) 96 (67,6)
- Nhiém khuén cd xuang khdp, n (%) 14 (9,9)
- Nhiém khuan huyét, n (%) 14 (9,9)
_ - Nhiém khuén h6 hdp, n (%) 11 (7,7)
- Nhiém khuan thén kinh trung uang, n (%) 4 (2,8)
- Nhiém khuan tiét niéu, n (%) 1(0,7)
Thdi gian nam vién (ngay), trung vi (t& phan vi) 14,0 (10,0 — 19,0)
Tinh trang khi xudt vién, n, %: - Khéi/dd 137 (96,5)
- Xin v&/chuyén vién 5 (3,5)
S8 bénh nhan dudc cdy dinh danh tim vi khuan n, % (N=142) 129 (90,8)
S6 mau vi khuan duang tinh n, % (N=151) 114 (75,5)
MRSA n, % (N=114) 88 (77,2)
Streptococcus sp. n, % (N=114) 10 (8,7)
Enterococcus sp. n, % (N=114) 4 (3,5)
Khéc, n, % (N=114) 12 (10,5)

P3c diém si dung va TDM vancomycin dugdc trinh bay tai Bang 3. Liéu nap dudc ap dung trén
40,2% bénh nhan dugc chi dinh truyén ngat quang véi trung vi 28,8 mg/kg va 80% bénh nhén dugc
chi dinh truyén lién tuc vdi trung vi 27,3 mg/kg. Nghién citu ghi nhdn 197 mau nong do6 trong quan
thé 142 bénh nhan nghién cltu. Gia tri Ciough trong ca 2 Ian dinh lugng dao ddng dang k€ gilra cac ca
thé (tir 3,1 — 43,0 pg/mL trong truyén ngdt quang va tir 10,0 — 39,6 pg/mL trong truyén lién tuc —
Bang 3). Ty Ié phan tram tich Iy bénh nhan dat dich nbng do sau moét [an va sau hai lan dinh lugng

[an lugt 1a 40,9% va 49,6% d6i vai truyén ngat quang, 40% va 53,3% d6i vai truyén lién tuc.

Bang 3: Pdc diém su’ dung va TDM vancomycin

Truyén ngat

Truyén lién tuc

bac diem quang (n= 127) (n=15)
Thdi gian sir dung vancomycin (ngay), trung vi (tr phan vi) 9 (7-12) 7 (4-8)
Bénh nhan cd dung liéu nap, n (%) 51 (40,2) 12 (80,0)
Lieu nap (mg/kg), trung vi (t&f phan vi) 28,8 (25,2 -30,7) | 27,3 (22,7-30,2)
Thai gian bat dau st dung vancomycin dén lic dinh
lugng lan dau (ngay), mean + SD 25%1,3 1,2+08
S0 bénh nhan dugc dinh lugng 1 [an, n (%) 101 (79,5) 3(20,0)
S0 bénh nhan dugc dinh lugng 2 [an, n (%) 20 (15,7) 5(33,3)
S6 bénh nhan dugc dinh lugng I18n han 2 Ian, n (%) 6 (4,7) 7 (46,7)

NOng do vancomycin(mg/L)(*), trung vi (t& phan vi)
Lan dau
Sau khi TDM lan 1

10,9 (3,1 — 43,0)
14,1 (4,3 - 43,4)

21,7 (10,0-39,6)
23,9 (16,4- 32,4)

Dat nong d6 muc tiéu vdi liéu dau, n (%) 52 (40,9) 6 (40)
DPat nong d6 muc tiéu sau TDM lan 2, n (%)(**) 11 (44,0) 6 (50,0)
Dat ndng d6 muc tiéu tich lly hai [an TDM, n (%) 63 (49,6) 8 (53,3)

TDM: giam sat nong d6 thudc trong mau; SD: do Iéch chuan; (*): Nong do day (Ctrough) Vi
truyén ngat quang; (**) N=25 vdi truyén ngat quang, N=12 vdi truyén lién tuc.
Truyén lién tuc

Truyén ngat quéng
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Hinh 1: Tuong quan gia téng liéu duy tri vancomycin 24h va dé thanh thai creatinine (Clcr)
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Hinh 1 bi€u dién tudng quan gilfa cic ch& dd liéu duy tri vancomycin va Cler trén cac nhém bénh
nhan truyén ngat quang va truyén lién tuc. Trén d6i tugng dudc truyén ngdt quang, tong liéu duy tri
vancomycin thudng dugc s dung la 2g/24h hodc ché do lieu cao (3g/24h) trén cac nhém bénh nhan
€6 do thanh thai creatinin rat khac nhau, dao dong gan 50 mL/phat dén gan 200 mL/phat. Cac ché
do lieu thap (1g/24 giG) dugc ap dung trén mot s6 bénh nhan cé suy giam chilc nang than (CLcr dudi

60 mL/phtt).
Truyén ngat quéng

A .
i B

v
CL < 60 (n=18)

Nang dé vancomycin (ugimi)

T T
60 = Cl < 130 Cl = 130 (n=16)
(n=92)

B0 thanh thai creatinin (mli/phudt)

Truyén lién tuc

30
26

20|
15

1

T
60 = Cl < 130
Nn=6

Nang do vancomycin (ug/mi)

v v
Cl < 60 (h=8) Cl = 130 (n=1)

B¢ thanh thai creatinin (ml/phut)

Hinh 2: Két qua dinh luong ndng doé vancomycin trong huyét thanh & cac nhom bénh nhén co chuc
nang than khac nhau

Hinh 2 biéu dién dao dong Cuough cUa
vancomycin theo do thanh thai creatinin. Theo
do, véi cac doi tugng dugc sir dung vancomycin
nhom truyén ngdt qudng, ty 1& dat dich Cirougn
muc tiéu cao nhat ghi nhan d nhdom bénh nhan
tang thanh thai than Clcr = 130mL/phdt (43,8%)
va nhém cé mrc loc cau than binh thugng 60 <
Cler < 130mL/phut) (41,3%) va thap hon &
nhém cé muc loc cau than Cler < 60mL/phat
(33,3%). V@i doi tugng sir dung vancomycin
truyén lién tuc, ty 1€ dat dich Ciough cao nhat ghi
nhan & nhém Clcr < 60mL/phit (75%), véi nhom
bénh nhan cé 60 < Clcr < 130mL/phut, ty I€ trén
chi dat 16,7%.

IV. BAN LUAN

Nghién clru cla ching toi ti€én hanh hdi ciru
bénh an cta 142 bénh nhan dugc chi dinh TDM
vancomycin nham muc dich khdo sat cac ddc
diém chinh cla bénh nhan, dic diém vi sinh va
d3c diém TDM vancomycin. Quéan thé& bénh nhan
trong nghién clru c6 dd tudi khd cao va dao
dong, vdéi trung vi (t& phan vi) la 51 (34-67).
Nhin chung, tudi cla bénh nhdn trong nghién
clu cao hon so v6i moét s6 nghién ciu nhu
nghién clu clia tac gid Lé Van Anh thuc hién
nam 2014-2015 tai bénh vién Bach Mai [2] va
nghién cttu clia Mahi-Birjand va cOng su (2019)
[8]. Chirc ndng than trong quéan thé nghién clru
cho thay c6 mét s6 (18,4%) bénh nhan cé chirc
nang than suy giam (Clcr < 30 mL/phdt) nhung
cling ghi nhan 12,1% bénh nhan c¢é tang thanh
thai than (Clcr > 130 mL/phut). Két qua trung vi
do thanh thai creatinine trong nghién citu cla
ching t6i cao han mot s6 nghién clu trén bénh

nhan Hoi sl tich cuc nhu nghién cru cta Tran
Duy Anh (2017) c6 trung binh Clcr la
76,5mL/phat hay nghién ciu tai Trung tam
Truyén nhiém, Bénh vién Bach Mai cla Luu Thi
Thu Trang (2020) vd&i trung vi do thanh thai
creatinine la 76,0 mL/phat [3]. Nguyén nhan cd
thé 1a do bénh nhan trong nghién clu nay thu
nhan tir nhiéu cac khoa lam sang. Vancomycin
thai trlr chi yéu qua thdn nén viéc ca thé hda
liéu dung trén nhom bénh nhan suy than va tang
thanh thai thdn can phai dugc luu y nhdm dam
bao néng dd thudc ndm trong ngudng diéu tri.
P3c diém nay ciling dd dugc ghi nhan tai nhiéu
nghién cru khac va cho thay viéc hiéu chinh liéu
duy tri ban dau theo chdc nang than co vai tro
dac biét quan trong gilp nang cao kha ndng dat
dich PK/PD trén bénh nhan [9].

Trong nghién clfu nay, vancomycin dugc chi
dinh chd yéu trong nhiém khudn da va mé mém
(67,6%), nhiém khuén cg xuagng khdp (9,9%) va
nhiém khuan huyét (9,9%). Bén canh do, ty 1é
bénh nhan dugc xac dinh nhiém MRSA chiém ty
Ié kha cao dén 68,2%, cho thdy vancomycin da
dugc can nhac chi dinh diéu tri theo can nguyén
va gilr vai trd quan trong trong phac d6 khang
sinh. D4y cd thé coi la cac trudng hgp can ap
dung TDM nham dam bao dat dich PK/PD giup
dam bao hiéu qua diéu tri trén bénh nhan [3] va
gidm thiéu ddc tinh. Tuy nhién, ching tdi chua
ghi nhan bénh nhan dugc chi dinh xac dinh néng
dd (c ché t6i thiéu (MIC) cia MRSA Vdi
vancomycin. Pay la van dé can luu y cai thién
nham danh gia tinh hinh dé khang cia MRSA do
vancomycin dugc khuyén cdo chi nén s dung
cho cac chiing MRSA cé MIC < 1mg/L [7].
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Gia tri nong d6 day vancomycin cé su bién
thién I6n gilta cac bénh nhan, trong d6é néng do
thuéc dao dong tir 3 — 40 pg/mL trong truyén
ngat quang va tir 10 — 40 pg/mL trong truyén lién
tuc (Bang 3). K&t qua nay phu hop vai déc diém
dugc dong hoc clia vancomycin va cac nghién ctiu
tugng tu trén thé gidi; dong thdi cling cho thay
tam quan trong cla TDM nham dam bao kha
nang dat dich PK/PD trén bénh nhan [9].

Vé d3c diém TDM vancomycin, ty 1&é mau dinh
lugng dat dich véi ché do liéu ban dau kha thap
(40,9% ddi véi truyén ngat quing va 40% doi
v6i truyén lién tuc) co thé do mic liéu duy tri
chua dugc hiéu chinh thuc sy phl hgp véi tinh
trang chic nang than cia bénh nhan (Hinh 1),
dan dén gia tri nong do vancomycin c6 su khac
biét ro rét gilta cac nhom chirc nang than khac
nhau (Hinh 2). Nguyén nhan cta hién tugng nay
Ia ch& do liéu duy tri 1g/12h dugc 4p dung pho
bién trén toan bd mau nghién cltu (74,0%). Ty Ié
dat dich cling khong cai thién nhiéu sau lan dinh
lugng thr 2 véi ty 1& dat dich Ity tich 1a 49,6%
d6i véi truyén ngdt qudng va trong truyén lién
tuc la 53,3%. Nguyén nhan cha yéu la do chi cé
42% bénh nhan khéng dat dich lan 1 dudc chi
dinh dinh lugng lai v8i s6 mau dinh lugng trung
binh/bénh nhan chi la 1,4 mau/ bénh nhan, Két
qua nay tudng tu ghi nhan tai Trung tam Bénh
nhiét dgi — Bénh vién Bach Mai vdi ty 1€ 1,5 mau
dinh lugng/bénh nhan va 33% bénh nhan khong
dugc dinh lugng lai sau khi hiéu chinh liéu [4].
Nhin chung, ty 1€ dat dich & [an dinh lugng dau
tién cla cac nghién clu khac cao han nghién
clu clia ching t6i mac du néng dé dich cla quy
trinh tai Bénh vién BDKQT Hai Phong rong han so
vG@i cac nghién cltu khac (10-20mg/L so véi 15-
20mg/L). Trong do6, nghién clru ctia Tran Ngoc
Phuong Minh (2019) tai Bénh vién Pai hoc Y
dudc thanh ph6 HO Chi Minh ghi nhan ty Ié bénh
nhan dat dich & ca giai doan chua can thiép va
giai doan sau can thiép lan lugt dat 59,8% va
70,5% [5]. Trong mét nghién cltu trién khai TDM
vancomycin tai Singapore cla Benjamin Seng
(2018), ty Ié dat dich néng d6 day trong lan do
nong do dau tién cling cao han nghién clitu cla
ching téi (53,9%). Khac biét nay cd thé do viéc
giam sat nong dé vancomycin tai cac dan vi néu
trén da trd thanh thudng quy va dugc thuc hién
tich cuc hon. Trong giai doan dau trién khai, viéc
thuc hién Quy trinh TDM tai Bénh vién DKQT Hai
Phong c6 thé chua thu hat dugc sy quan tadm

274

ding murc, dan téi cac két qud TDM chua dat
dugc nhu ky vong.

V. KET LUAN

Két qua phan tich trén 142 bénh nhan cho
thdy cdé su bién thién néng dé6 vancomycin kha
I6n va ty Ié dat dich thdp qua cd 2 lan dinh
lugng. Nhdm nang cao hiéu qua cla hoat dong
TDM vancomycin tai dan vi, can Iuu y viéc tuan
thu quy trinh giam sat nong do6 thudc trong mau
dugc ban hanh tai bénh vién vdi su’ tham gia tich
cuc cla dudc si lam sang, bao gom s dung liéu
duy tri phu hgp véi chiic nang than cia bénh
nhan, dong thdi dinh lugng lai sau khi hiéu chinh
liu nhdm danh gia kha ndng dat dich Cirough trén
bénh nhan.
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