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gHBsAg ky thuat don gian, két qua nhanh, chi
phi thap, tu dong hda [6, 8].

V. KET LUAN

Nghién cltu cho thay gia tri gHBsAg giam cé y
nghia tai thdi diém 24 tuan trong qua trinh diéu
tri TDF, tuy nhién gia tri qHBsAg giam khong co
y nghia trong qua trinh diéu tri TAF thdi gian
ngan. Trong tudng lai can cd nhiéu nghién cltu
v@i ¢@ mau I8n hon, da trung tam va thdi gian
theo doi dai hon dén danh gida vai tro cua
gHBsAg trong qua trinh diéu tri.

TAI LIEU THAM KHAO

1. World Health Organization. Guidelines for the
Prevention, Care and Treatment of Persons with
Chronic Hepatitis B Infection. 2015.
https://apps.whoint/iris.

2. Hipgrave D B, Nguyen TV, Vu M H, Hoang T
L, et al. Hepatitis B infection in rural Vietham and
the implications for a national program of infant
immunization. American Journal of Tropical
Medicine and Hygiene. 2003; 69(3): 288-294.

3. Gao Y, Li Y, Meng Q, Zhang Z, et al. Serum
Hepatitis B Virus DNA, RNA, and HBsAg: Which
Correlated Better with Intrahepatic Covalently

Closed Circular DNA before and after Nucleos(t)ide
Analogue Treatment?. Journal of Clinical
Microbiology. 2017; 55(10): 2972-2982.

4. Yang J, Chen J, Ye P, Jin L, et al. HBsAg as an
important predictor of HBeAg seroconversion
following antiviral treatment for HBeAg-positive
chronic  hepatitis B  patients. Journal of
Translational Medicine. 2014; 12: 183.

5. Boglione L, D'Avolio A, Cariti G, Gregori G, et
al. Kinetics and prediction of HBsAg loss during
therapy with analogues in patients affected by
chronic hepatitis B HBeAg negative and genotype
D. Liver International. 2013; 33(4): 580-585.

6. Yang N, Feng J, Zhou T, Li Z, et al. Relationship
between serum quantitative HBsAg and HBV DNA
levels in chronic hepatitis B patients. Journal of
Medical Virology. 2018; 90(7): 1240-1245.

7. Lee J H, Kim S J, Ahn S H, Lee J, et al.
Correlation between quantitative serum HBsAg and
HBV DNA test in Korean patients who showed high
level of HbsAg. Journal of Clinical Pathology. 2010;
63 (11): 1027-1031

8. Liu X, Chen J M, Lou J L, Huang Y X, et al.
Correlation between hepatitis B virus DNA levels
and diagnostic tests for HBsAg, HBeAg, and PreS1-
Ag in chronic hepatitis B. Genetics and Molecular
Research. 2016; 15(2): 1-9.

KHAO SAT PAC PIEM THIEU MAU (' BENH NHAN BENH
THAN MAN GIAI POAN CUOI LOC MAU CHU KY

TOM TAT.

Muc tiéu nghién cilfu: Khao sat dic diém thiéu
mau va mot sG yéu t6 lién quan dén thi€u mau & bénh
nhan bénh than man giai doan cudi loc mau chu ky
Phuong phap nghién ciru: Nghlen clru md ta cat
ngang dugc thuc hién d& khdo sat dic diém thiéu
mau va cac yeu té I|en quan d 130 be_nh nhan bénh
than man giai doan cudi loc mau chu ky tai khoa Noi
than — than nhan tao Bénh vién hitu nghi da khoa
Nghe An. Ket qua: Ty I& bénh nhan benh than man
giai doan cudi loc méau chu ky c6 thi€u mau 13 92,3%.
Thi€u mau nhe chiém ty 1€ cao nhat (48,5%), thidu
mau vUa chi€ém ty |€ 37,7% va thi€u mau muc do
ndng chi€ém ty 1& 6,2%. Thi€u mau dang sic la loai
thi€u mau thudng gap nhat & bénh nhan bénh than
man giai doan cudi loc mau chu ky (83,3%). C6 mdi
lién quan gilra muc d6 thi€u mau vdi tinh trang dinh
duGng cla bénh nhan. K&t luan: Thi€u mau con
chiém ty 1€ cao & bénh nhan bénh than man giai
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doan cubi loc mau chu ky. Cé méi lién quan gitra mic
do thi€u mau vdi tinh trang dinh dudng ctia bénh nhan.
Tir khoa: thi€u mau, bénh than man giai doan cudi

SUMMARY
SURVEYING ANEMIA'S CHARACTERISTICS
OF PATIENTS WITH END STAGE RENAL

DISEASE ON DIALYSIS

Objective: To investigate the characteristics of
anemia and some factors related to anemia in patients
with end-stage renal disease (ESRD) on dialysis.
Method: A cross-sectional descriptive study was
conducted to investigate the characteristics of anemia
and factors related to anemia in 130 patients with
ESRD on dialysis at the Department of Internal
Medicine - Hemodialysis at the Nghe An Friendship
General Hospital. Results: Prevalence of patients with
ESRD on dialysis that had anemia is 92,3%. Propotion
of patients with mild anemia was highest (48,5%),
propotion of patients with moderate anemia was
37,7% and proportion of patients with severity anemia
was 6,2%. Ormochromic anemia was the most
common type of anemia in patients with ESRD on
dialysis (83,3%). There was a relationship between
the degree of anemia and the nutritional status of the
patient. Conclusions: The proportion of anemia was
high in patients with ESRD on dialysis. There was a
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relationship between the degree of anemia and the
nutritional status of the patient.
Keywords: Anemia, ESRD

I. DAT VAN DE

Thi€u mau la moét van dé thudng gap & bénh
nhan bénh than man. Diéu hoa san xuat héng
cau la mét trong nhirng chirc nang ndi ti€t chinh
cla than, vi vay du nguyén nhan khgi bénh la &
cau than, hay 6ng ké than... thi khi than suy déu
gay triéu chirng thi€u mau. Than cang suy thi
muc do thi€u mau cang nang. Thi€u mau, ngay
tlr giai doan dau cia bénh than man c6 thé lam
bénh nhdn mét modi, suy gidm kha nang tap
trung, suy giam tri nhg, lam anh huéng dén hiéu
qua cdng Vviéc va cudc sdng hang ngay cia bénh
nhan. Ngoai ra, thi€u mau cé thé dan tdi suy
tim, 1am thic ddy sdm hon tién trién cta bénh
than man va gay ra hang loat nhitng bi€n chirng
vé tim mach, than kinh, ... lam tang nguy co t&r
vong cho bénh nhan. Mdc d6 thi€u mau & bénh
nhan bénh thdn man con phu thuéc vao mét s6
yéu t6 khac nhu dinh duGng, mirc d6 tuan tha
diéu tri... Chung t6i tién hanh nghién clu dé tai
nay nhdm muc tiéu: Khdo sit déc diém thiéu
mau va mot s6 yéu to lién quan dén thi€u mau &
bénh nhan bénh than man giai doan cudi loc
mau chu ky.

II. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

2.1. Poi tudgng nghién clru

- Tiéu chuén lua chon: Bénh nhan dugc
chan doan bénh thdn man giai doan cudi loc
mau chu ky va dong y tham gia nghién c(ru.

- Tiéu chuén loai tra:

+ Bénh nhan cé ddu hiéu mat mau: chan
thuong, xuat huyét tiéu hoa... B

+ Bénh nhan dang trong tinh trang nhiem
trung cap tinh.

2.2. Pia di&ém nghién cru: Khoa Néi than —
Than nhan tao, Bénh vién H{u nghi da khoa
Nghé An.

2.3. Phuang phap nghién ciru

2.3.1. Thiét ké nghién clru: Nghién ciu
mo t& cat ngang _

2.3.2. C8 mau: 130 bénh nhan bénh than
man giai doan cudi loc mau chu ky thGa man
tiéu chuén lua chon ddi tugng nghién clu.

2.3.3. Cac tiéu chuan ap dung trong
nghién cltu

- Chan doan thi€u mau theo tiéu chuén cla
HOi Tiét niéu — Than hoc Viét Nam — 2013: O
ngudi trén 15 tudi mac bénh thdn man dudc
ché@n doan thi€u mau khi: ndng d6 hemoglobin
thap han 130g/l & nam va 120 g/l & nit [1].
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- Phén loai thiéu mau theo déc diém huyét
hoc [3]

Phan loai thiéu mau

Cac chi so MCV,
MCHC
MCHC< 300 (g/I)
MCV < 80 (fL)
MCHC: 320-360(g/l)

Thi€u mau nhugc sac,
hong cau nhé
Thiéu mau dang sac,
hdng cau binh thudng MCV: 85 — 95 (fL)

Thi€u mau hong cau to MCV > 100 (fL)
- Phan loai mdc d6 thiéu mau theo Bach
Qubc Tuyén-1984 [2]

Mirc do e len
thiéu hemoglobin Hong Calhematocrit
ko (a/1) (T/1)
Nhe 90-< 120 3,1-3,69 | 0,31-0,369
VUura 60 — 89 2,0-30 | 02-0,3
Nang < 60 <2,0 <0,2

2.4. Xur ly s6 liéu: - SG liéu dugc x(r ly bang
phan mém SPSS 20.0.

- Sir dung ANOVA test d€ so sanh trung binh
céac quan sat néu bién cé phan bd chuén.

- SUr dung test x2 d€ so sanh su’ khac biét vé
ty |& phan tram.
Ill. KET QUA NGHIEN cU'U

3.1. Pic diém chung cua ddi tuong

nghién clru

13.10%

1.50%

17.70%

mVCTM ®VIBTM ®TEN ®VCT-DTD Khac ® CRNN

Biéu db 3.1. Phdn bé déi tuong theo
nguyén nhdn bénh thin man
Nh3n xét: Viém cau thdan man la nguyén
nhan hang dau gay ESRD (40%), ti€p theo do la
viém than bé than man (17,7%) (p < 0,05).
Bang 3.1. Phan bo doi tuong nghién ciru
theo vung sinh séng

Phan bo
Thanh thi Nong thon
n % n %
GiGi N 11 8,5 43 33,1
tinh | Nam 13 10,0 63 48,5
Téng 24 | 18,5 | 106 | 81,5

Nhan xéet: Phan dong bénh nhan & nong
thon. Khéng co su khac biét vé ty Ié nam va nit
6 ca vung nong thon va vung thanh thi
(p>0,05).
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Bang 3.2. Cic triéu ching I3m sang cua déi tuong nghién ciru J thoi diém véo vién

Triéu chirng cd ndang n % Triéu chirng thu'c thé n %
Mét moi 109 83,8 Da xanh-NM nhgt 105 80,8
Bubn n6n-ndn 41 31,5 Phu 120 92,3
Chan dn 69 53,1 THA 92 70,8
Kho tha 20 15,4 Xuat huyét 26 20,0
DPau dau 43 33,1 Suy tim 14 10,8
Dau ngu'c 15 11,5 VDTKNV 4 3,1
Dau that lung 43 33,1 HOn mé 0 0,0
NgUra 26 20,0
Chudt rut 32 24,6

Nhan xét: Phu la triéu chirng hay gdp nhat & bénh nhan ESRD loc mau chu ky (chiém 92,3%).
Cac triéu chiing khac nhu da xanh, niém mac nhgt, mét moi, chan an, tang huyét ap ciing chi€m ty

Ié cao.
Bang 3.3. Xét nghiém sinh héa mau cua
déi tuong nghién ciu
Xét nghiém Trung binh + SD
Uré 28,54 + 6,80
Creatinin 767,39 + 229,99
Acid uric Nap‘l 505,54 + 116,19
NUT 496,82 + 128,70
S&t huyét Nam 14,08 2,90
thanh NI 12,12 £ 4,14
Protid 69,8 + 8,2
Albumin 38,29 + 4,84
Ferritin 401,62 + 343,48
Na* 4,69 £ 0,78
K* 139,35 + 3,53
Ca*t 2,14 +£ 0,24

3.2. Pac diém thiéu mau cua doéi tuong

nghién cuu

7,70%

B Thi€u mau

B Khong thiu mau

Biéu db 3.2. Ty Ié thiéu méu cua déi tuong
nghién ciuu

Nhan xét: Hau hét bénh nhan ESRD loc mau

chu ky déu co tinh trang thi€u mau (chiém

92,3%).

Bang 3.4. Muc dé thiéu mau cua déi tuong nghién cuu

Mirc do thiéu mau

Khong thiéu mau

Thiéu mau nhe

Thiéu mau vura

Thiéu mau nang |

n %

n %

n %

n %

10 7.7

63 48,5

49 37,7

8 6,2

Nhan xét: Thi€u mau nhe chi€ém ty 1€ cao nhat (48,5%), thi€u mau vura chi€ém ty 1€ 37,7%.
Trong tong s6 130 bénh nhan, ¢ 8 bénh nhan thi€u mau ndng (6,2%).
Bang 3.5. Dac diém thiéu mau cau doi tuong nghién cuu dua vao xét nghiém huyét hoc

Pac diém huyét hoc n %
Thi€u mau dang sac 100 83,3
Thi€u mau nhugc sac 15 12,5

Thi€u mau hong cau to 5 4,2

Nh3n xét: Thi€u mau dang sic Ia loai thi€u mau thudng gdp nhat & bénh nhdn ESRD loc mau
chu ky.
Bang 3.6. Lién quan giira thiéu mau vdi cac yéu té'1am sang cua doéi tuong nghién cuu

M{rc do thiéu mau
Yéu té Nhe Vura Nang p
n % n % n %
. Thanh thi 8 | 62 | 11 | 85 | 0 0
Noi sinh s0ng —zothan | 55 | 42,3 | 38 | 29,2 | 8 | 6,2 p>0,05
Trinh do Cap 1 5 | 42 | 4 | 33| 0 0 > 0.05
hoc van Cap 2 24 | 20 9 7,5 2 1,7 P>
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TUocap3trglén | 34 | 28,3 37 30,8 5 4,2

o Nam 38 | 292 | 28 | 21,5 | 4 3,1
Gidi tinh NG 25 1192 | 21 | 162 | 4 | 31 p>0,05

<40 21 | 16,2 | 20 | 154 | 4 3,1
NhSm tudi 40-59 26 | 20,0 23 17,7 1 0,8 p > 0,05

_..260 16 12,3 6 4,6 3 2,3

Thdi gian 1 pém 25 20,8 21 17,5 4 3,1
loc mau }1 narp 30 25 23 19,2 3 2,3 p > 0,05

i 5 nam 8 6,7 6 5 0

Tinh trang Gay 7 5,4 14 10,8 3 2,3
dinh duGng Binh thuGng 51 | 39,2 35 26,9 4 3,3 p < 0,05

(BMI) Thira can 5 3,8 1 0,8 0 0

Nhan xét: C6 mai lién quan gilta mirc do thi€u mau vdéi tinh trang dinh duGng cla doi tugng

nghién cttu (p < 0,05).
50.00%

42.11%
40.00% o

30.00% 1 ST

20.00% 1
10.52% 10.52%

10.00% A

5.26% 5.26%
% % 0% 0%0%0%
0.00% - T T T
D6 | 6 1l P Nl 06 IV

B TM nhe O TMvira 0O TM ndng
Biéu db 3.3. Mirc dé thiéu mau theo mic

dé suy tim cua doi tuong nghién cuu
Nhan xét: Thi€u mau nhe thudng gap &

nhitng bénh nhan suy tim do I. Thi€u mau nang

gap & bénh nhan suy tim doé III (chiém 10,52%).

Khong cé bénh nhan nao suy tim d6 IV. Mai lién

quan gitfa mdc do suy tim va mic do thi€u mau

cd y nghia théng ké (p<0,05).

IV. BAN LUAN

4.1. Pac diém chung cua ddi tuong
nghién ciru. Trong nghién clru ctia ching t6i, da
s06 bénh nhan & néng thén chiém 81,5% va bénh
nhan & thanh thi chi€ém chi chiém 18,5 %. Trong
s6 130 bénh nhan nghién clfu cd 75 bénh nhan
nam chiém 57,7% va 55 bénh nhan n{ chiém
42,3%. Trong mot bdo cdo cla Lynsey Webb va
cdng su' (2009) tai My cho thdy ty Ié mdc bénh
than man cta nam so vGi nita la 1,5/1 [8]

Ty 1& mac bénh bénh than man gilia hai giGi
khac nhau c6 thé€ lién quan dén nguyén nhan
dan dén bénh thdn man. Theo nghién cliu cla
Hoa Ky nam 1997, trong bénh viém cau than,
nam chiém 70,7%, nit chi€ém 29,3%; trong bénh
viém bé& than, nam chiém 64,3%, nif chiém
35,7%. Trong mét nghién clu cia Kammerer ]
va cong su cho thay ty Ié bénh nhan nam chiém
52,8% va bénh nhan nir chi€ém 47,2% [7].

196

Trong nghién ctu nay, d6 tudi clia bénh nhan
cht yéu la 20 — 59 chiém ty |é 78,5%; nhom doi
tugng tir 60 tudi trd én chiém 21,5%. Tudi
trung binh clia nhém nghién clu 1a 47 tudi, thap
han so vGi nghién clifu cla Hoa Ky nam 1997 la
61 tudi. Nhu vdy bénh nhan trong nghién clu
clia ching tdi chi yéu & dé tudi 20 — 59. Péy la
dd tudi lao ddng vi vay anh hudng clia bénh dén
cudc séng va cong viéc cla ho la khong nhd, tir
doé truc ti€p anh hudng dén nén kinh té€ xa hoi
va chi phi cham séc y té. Bdo cdo cua Saydah S.
va cong su & Hoa Ky cho thay phan bo theo do
tudi clia bénh nhan bénh thdn man giai doan
1994 — 2004: nhém tir 20-39 tudi chiém 35.7%;
nhém tir 40-59 tudi chiém 30,1%, nhém tir 60
tudi trg 1én chiém 34,2% [10].

Trong nghién cru nay, s6 bénh nhan cd triéu
chirng phu chiém ty I€ cao (92,3%), ti€p theo do
la mét mdi (83,8%), tang huyét ap (70,8%),
chan an (53,1%), buon nén — nén (31,5%). Tuy
nhién mét mai hay chan an la mot triéu chiing
cd nang mang tinh chd quan. Do do6, bénh nhéan
bénh thdn man cé thé bi suy dinh dudng néu
kém theo ché do an kiéng dam. Triéu ching dau
dau ciling chiém ty 1é cao (33,1%). Nghién cliu
cla Fliss E. M. Murtagh va cdng su (2007) tai
Anh cho thay ty |1é gap cac triéu chirng & bénh
nhan bénh than man loc mau chu ky: mét mdi
(71%), chan 3n (49%), khé thd (35%), budn
non — non (33%), ngda (55%) [6].

4.2. Pac diém thiéu mau cua déi tuong
nghién ciru. Thi€u mau la mot triéu ching
hdng dinh & bénh nhan bi bénh than man [9].
Trong nghién clru cta ching t6i nong do huyét
sac t6 trung binh cla d6i tugng nghién clru la
94,34 + 19,91 g/l. Két qua nay cda ching toi
thap haon so vdi két qua mét nghién clu & Hoa
Ky ndm 2004 vGi nong dd huyét sic t6 trung
binh 1a 122 £16g/I. biéu nay ching té tinh trang
thi€u mau & bénh nhan bénh than man & nudc
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ta van la mot van dé can phai quan tdm mac du
viéc diéu tri thi€u mau cho bénh nhan bénh than
man dd dugc cai thién dang k& trong nhiing
ndm gan day nhd s dung rHu — EPO. Biéu do
3.2 cho th&y thiu mau la biéu hién hay gdp &
bénh nhan bénh than man loc mau chu ky,
chiém 92,3%. Trong do, thi€u mau nhe chiém ty
Ié cao nhat la 48,5%, thi€u mau vira (hay thi€u
mau trung binh) chiém 37,7%, c6 8 bénh nhan
bi thi€u mau nang chiém 6,2% (bang 3.4). Bao
cao cla Kammerer J va cong su’ & Hoa Ky vé tinh
trang thi€u mau & bénh nhan bénh than man tir
nam 1999 — 2000 cho thay: ty lé thi€u mau
chiém 78%, trong dé cd 51,7% thi€u mau nhe,
26,3% thi€u mau trung binh, khéng cd bénh
nhan nao c6 thi€u mau nang. Trong mot nghién
clu cua Birhie Alemu va cong su' & Ethiopia ndm
2020 & bénh nhan bénh than man cho thay ty Ié
thi€u mau chung la 53,3% va mdc do thi€u mau
lién quan vdi giai doan bénh than man [4].

MOt nghién cltu vé tinh trang thi€u mau trén
bénh nhan bénh than man giai doan cudi loc
mau chu ky & Nigieria cho thay: thi€u mau chiém
87%, trong dé thi€u mau muric do nhe dén trung
binh chi€m 69%, thi€u mau nang chiém 18%.

Gia tri MCV trung binh clGa ddi tugng nghién
ctu la 88,16 + 7,71fL, gia tri MCH trung binh la
28,65 + 2,88pg, gid tri MVHC trung binh 1a
317,30 £ 29,78g/I. Két qua & bang 3.4 cho thay
thi€u mau & bénh nhan bénh than man chi yéu
la thi€u mau dang sdc hong cau binh thuong
chiém 83,3%, thi€u mau nhugc sidc hdng cau
nhd chiém 12,5%, thi€u mau héng cau to chiém
4,2%. Két qua nghién cltu cla chung t6i tucng
tu so véi mot nghién clu khac & Iran (2010):
thi€u mau dang sdc, hong cau binh thudng
chiém 80%; thi€u mau nhugc sac, hong cau nho
chiém 15% va thi€u mau hong cau to chiém 5%.

Thi€u mau nhugc sdc, kich thudc hbng cau
nhd va thi€u mau hdng ciu to cd thé lién quan
dén van dé thi€u chdt dinh duBng nhu sat,
vitamin B12, acid folic... d6i vGi bénh nhan bénh
than man, dac biét la bénh nhan cé thu nhap
thap, khdng du diéu kién dé cai thién tinh trang
dinh duGng. Mot yéu t6 quan trong khac la do
bénh nhan cé ché do an kiéng dam chat ché,
cung Vi tinh trang chan an, an khéng ngon, réi
loan tiéu hda... vi vay dé dan dén tinh trang suy
dinh duGng.

Bang 3.3 cho thdy nong dd sat huyét thanh
trung binh & nhdm doi tugng nghién clru cua
ching t6i la 14,08 + 2,90 ymol/l d6i véi nam va
12,12 + 4,14pmol/l dGi véi nir. Nong do ferritin
huyét thanh trung binh & nhdm doi tugng nghién

ctru la 401,62 + 343,48ng/ml. Trong dé, co6 10
bénh nhan c6 ferritin trén 1000ng/ml, chiém 7,7%.

O bénh nhan bénh than man, thiéu st gop
phan gay thiéu mau. Thiéu sit do nhiéu nguyén
nhan nhu ché d6 an thi€u sdt, chay mau kinh
nién, kém hap thu... Vi vay, trudc khi diéu tri
thi€u mau bang rHu-EPO can phai diéu chinh
lugng sat trong cd thé mét cach thich hgp nhat
dé dat hiéu qua diéu tri cao nhat véi rHu-EPO.
Nhung van dé (& sat (hay qua tai sat) cling dong
vai tro quan trong anh hudng dén tinh trang
thi€u mau & bénh nhan bénh than man, biéu
nay cd thé giai thich bdi khi sat du' thira dan dén
viéc Uc ché qua trinh sinh mau & tay xudng, tich
tu ¢ cac cd quan sinh cac goc tu do, gay tang
nguy cd xd vifa dong mach, nhiém trung va co
thé dan dén tir vong ddi vSi bénh nhan bénh
than man giai doan cudi. Theo nghién clitu cla
cac tac gia tai Ba Lan nam 1996, nhom bénh
nhan khéng diéu tri rHu-EPO c6 nong do EPO
mau va du tri{r sat thdp hon so véi nhém bénh
nhan dugc diéu tri rHu-EPO. Qua nghién clu ca
hai nhém, thdy cé mdi tuang quan nghich gilra
nong do EPO va du tr{r sit. Nhu vy, trudc khi
va song song diéu tri thi€u mau bang rHu-EPO,
can phai theo ddi du trir sdt & bénh nhan bénh
thdn man dé dat dugc hiéu qua diéu tri cao nhét.

Trong nghién clu cla chdng toi cho thay cé
mai lién quan gilra tinh trang thi€u mau vdéi tinh
trang dinh duGng cla bénh nhan,  nhém bénh
nhan c6 thé trang gay thi ty 1& thi€u mau cao
hon ¢ y nghia théng ké so véi nhdm bénh nhan
cd thé trang binh thudng vdi p < 0,05. Nghién
ctu cta Barany P. va cbng su cling cho thay co
moi lién quan gilta tinh trang dinh dudng vdéi
thi€u mau & bénh nhan bénh than man giai doan
cudi loc mau chu ky d3 diéu tri bang
erythropoietin [5]. Trong nghién cfu clia ching
t6i cling nhan thay ¢ méi lién quan gilra mdc do
suy tim va mic do thi€u mau, thi€u mau nang
gap nhiéu han & nhitng bénh nhan cé6 muc do
suy tim ndang han. Nghién clftu ctia Chu Thi Giang
cling cho thay, nhdm bénh nhan suy tim cé thiéu
mau c6 nguy cd bi suy tim ndng han nhém bénh
nhan khong co thi€u mau gap 2,23 lan.

V. KET LUAN

- Ty Ié bénh nhan ESRD loc mau chu ky co
thi€u mau la 92,3%.

- Thi€u mau nhe chiém ty Ié cao nhat
(48,5%), thi€u mau vira chiém ty 1€ 37,7% va
thi€u mau murc do nang chi€ém ty I€ 6,2%.

- Thiéu mau dang sic la loai thi€u mau
thudng gap nhat & bénh nhan ESRD loc mau chu
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ky (83,3%).
- C6 mai lién quan gilta mic d6 thi€u mau véi
tinh trang dinh duGng cda bénh nhan.
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SAN XUAT THUGC BANG CONG NGHE IN 3D FDM
PHAN 1: NGUYEN LY VA QUY TRINH HOAT PONG

TOM TAT

In 3D la cong nghe tao vat thé 3 chiéu c6 nhiéu
trién vong trong viéc bao ché thuoc ca nhan hda dap
u‘ng nhu cau diéu tri riéng biét cung ting ngu’dl bénh.
Cong ghe nay dong thai cho phep bao ché cac dang
thudc Vi I|eu lugng chinh xac, co cau truc phurc tap
klem soat glal phong chi bang mot vai cai nhap chuot
may tinh. Ba| tong quan nay trinh bay mdt cach co hé
thong nguyén ly cdu tao, cd ché hoat doéng clia may in
3D Ung dung pho bién trong nghanh Dugc. Bén canh
dod, bai viét mo ta chi tiét quy trinh tLrng budc tao ra
mot vat thé bing ki thudt in 3D dua trén nguyén ly
FDM (fused deposition modeling).

Tur khoa: Cong nghé in 3D, thudc in 3D, ca nhan
hda diéu tri.
SUMMARY

APPLICATION OF 3D FDM IN
PHARMACEUTICAL FORMULATION
DESIGN: OPERATION FUNDAMETAL AND
TECHNICAL CHALLENGES

3 dimension (3D) printing was utilized, for the first
time, as a manufacturing platform for fabrication of
pharmaceutical dosage forms in 2000 [1]. However,
not until the first approval of Spritam by US. FDA in
2015, application of 3D printing in pharmaceutical
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sciences gained its growing interest. The technology is
involving in the layer-by-layer deposition of materials
to fabricate 3 dimension objects according to a digital
model. The American Society for Testing and Materials
(ASTM) classified 3D printing technology into 7
categories, namely material extrusion, material jetting,
powder bed fusion, binder jetting, vat
photopolymerisation, sheet lamination and directed
energy deposition. 3D fused deposition modelling
(FDM), a material extrusion based technique, is the
most researched technique owing to its simple, low
cost and highly flexibility. FDM allows to fabricate
various dosage forms with highly complex geometries
that offer a great potential to customize drug release
profiles. This paper reviewed systematically the
technical fundamental, requirements, step by step
procedure and critical parameters of a 3D FDM process.

Keywords: Three-dimension (3D) printing, 3D
printed drugs, fused deposition modeling, material
extrusion.

I. DAT VAN PE

In 3D la mot mot nén tang c6ng nghé mdi
Ung dung trong nhiéu linh vuc san xuat va céng
nghiép khac nhau. Ung dung cong nghé in 3D
trong nghién ctu bao ché va san xudt dugc
phdm nhan dugc nhiéu su’ quan tdm trong gan
mot thap ky gan day, dic biét 1a ké tir khi Cuc
quan ly thudc va thuc phdm My (US. FDA) phé
duyét thudc Spritam- thuGc in 3D dau tién vao
nam 2015. Cong nghé in 3D cho phép ché tao ra
nhitng vat thé that theo ding mé hinh 3 chiéu
dugc thiét ké trén may tinh vdi do chinh xac cao.



