TAP CHi NGHIEN CPU Y HOC

NGHIEN Cl’U TONG QUAN HE THONG VA PHAN TiCH
GOP VE POC TiNH CUA THUOC LA NUNG NONG SO VO
THUOC LA THONG THUONG
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Déc tinh cta thudc 14 nung néng la chii dé dang duoc quan tam trong thoi gian gén day. Nghién ctru nay
nham muc tiéu tdng hop két qua céc thir nghiém Iam sang ngéu nhién cé déi chirng danh gié doc tinh cda thubc
14 nung néng so véi thudc 14 théng thuong duwra trén céc chi diém sinh hoc phoi nhiém. Muoi bai bao gbc da duoc
tuyén chon tir 187 bai bao theo tiéu chudn thudc 3 co s& dir lidu dién ti: PubMed, Sciencedirect va ProQuest
ttr 2010 - 2023 theo huéng dén PRISMA 2020. Két qua cho thdy ndng dé cta 14 chi diém sinh hoc phoi nhiém
quan trong (1-OH, 2-AN, 3-HMPMA, 3-HPMA, 4-ABP, CEMA, CoHb, HEMA, MHBMA, NNAL, NNN, S-PMA,
TNeq, va O-Tol) déu thdp hon cé y nghia théng ké & nhitng ngudi hit thude I4 nung ndng so véi ngudi hit thubc
14 théng thuong; mirc gidm cao nhét véi TNeq (68,6%) va thdp nhét véi CEMA (13,4%). Péc tinh cia thudc l&
nung néng, dénh gia théng qua céc chi diém sinh hoc phoi nhiém, gidm déng ké so véi thuée I théng thuong.
Tuy nhién, van cén cé thém céac nghién ctru déc Iap, toan dién hon nika vé tinh an toan cta thuéc la nung néng.

Tl khoa: Thudc la nung néng, thudc la thong thwéng, doc tinh, chi diém sinh hoc phoi nhiém, phan

tich gop.

I. DAT VAN DE

Thubc 14 1a mot trong nhirtng nguyén nhan
hang dau gay bénh tat va t& vong & ngudi, c6
lién quan dén viéc hit phai cac héa chat doc hai
c6 trong khai thudc.! Trong thanh phan thuéc 13,
c6 khodng 600 hoa chét, khi dét chay tao nén
khodng 7000 hop chét khac nhau, trong d6 c6
khoang 80 chat dwoc coi 1a c6 kha nang gay
ung thw.2 Cai thuéc 14 1a bién phap hiéu qua
nhéat d& gidm ganh nang bénh tat va kinh té gay
ra do hut thubc 4. Bén canh d6, cac hinh thrc
cung cAp nicotine thay thé it ddc hai hon dwoc
coi la cac san pham gidm tac hai ctia thube 1a.3

Thubc 14 nung néng (TLNN) hay con goi la
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thudc la khong dbt chay la mét san pham trong
dé thube & dwoc nung néng & nhiét do thap
hon so v&i thubc la dbt chay théng thwéong
(TLTT). TLNN dwoc phat trién dwa trén co sé&
ly thuyét viéc gidm nhiét d6 dét chay sé gitp
gidm sb lwong va ham lwong cac hoa chét déc
hai trong khéi thudc. Dt liéu hién tai cho thay
sb lwong va ham lwong cac chat ddc hai trong
TLNN thap hon hén trong TLTT, qua d6 TLNN
c6 tiém nang tré thanh san pham thubc 14 giam
nguy co dbi v&i strc khde cong ddng va né da
dwoc dé xuat nhw mét giai phap thay thé nham
giam tac hai cta TLTT.*7

TLNN ciling da dwoc Co quan quan ly thyc
phdm va my phdm (FDA) Hoa Ky chirng nhan
l& mot s&n pham thudc |4 gidm tac hai dwoc
phép quang cdo, kinh doanh thwong mai tw
nam 2020.%8 Hién nay, TLNN da c6 mat & hon
50 nwéc trén thé gii voi ty 1& st dung dang
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c6 xu hwéng gia tdng nhanh. Udc tinh ty 1&é da
tieng hut TLNN & nguwoi tredng thanh la 4,8%;
ty 1& hat hién tai va hat hdng ngay 1an lwot la
1,53% va 0,79% trong giai doan 2015 - 2022.°

Mac du vay, cac nwdc van co nhivng cach
nhin nhan va quan ly TLNN theo nhirng cach
khac nhau. Tai Viét Nam, TLNN van chwa dwoc
phép lwu hanh trén thi trwdng chinh thdng. Méi
quan ngai chinh déi véi TLNN 14 liéu doc tinh
clia nd cé gidm twong ng v&i thanh phan
cac chat trong khéi thudc khi so véi TLTT hay
khéng? Do van con nhirng tranh luan vé do an
toan cta TLNN trong bdi canh c6 sw quan tam
ngay cang téng clia cong ching ddi véi cac san
phdm nay, chung téi tién hanh nghién ctu téng
quan hé théng va phan tich tdng hop nay nham
gop phan tré 1&i cho cau héi trén. Muc tiéu cla
nghién clru nham so sanh ndng d6 cac chi
diém sinh hoc phoi nhiém phd bién cla thubc
l& nung néng so va&i thube & théng thudng tr
cac nghién ctu thir nghiém Iam sang sdn co
qua doé cung cép thém bang chirng khoa hoc
vé doc tinh cutia thudc 14 nung néng phuc vu cho
viéc xay dwng chinh sach quan ly phu hop véi
san pham thudc 1a nay.
Il. DOI TWVONG VA PHUONG PHAP
1. Thiét ké nghién ctru

Nghién ctru tbng quan hé théng va phan
tich gop dwoc thye hién tirng buéc theo bang
kiém PRISMA (Prefered Reporting ltems for

Systematic Review and Meta Analysis) phién
ban 2020.12
2. Nguén dir liéu

Céc bai bao nghién ctru gbc cé can thiép
chuyén tr st dung thuéc la théong thwérng sang
thudc 14 nung néng trong ba co s& di liéu dién
t& I&n vé cac nghién cliru trong linh vie y sinh
hoc la PubMed, Sciencedirect va ProQuest.
Gi¢i han thoi gian cong bd tr ngay 1/1/2010
dén 31/12/2023 dé phu hop véi sw xuét hién
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cla cac loai TLNN thé hé m&i dang lwu hanh
phd bién hién nay. Do hién c6 nhiéu nghién
ctu gbc vé doc tinh ctia TLNN, nén trong pham
vi bai bao nay chung téi chi tap trung vao cac
thtr nghiém 1am sang ngau nhién cé ddi chirng
(gitPa TLNN va TLTT) nhdm han ché s nghién
ctu gbc cé it gia tri, giup tiét kiem thoi gian
nghién ctru va mang lai gia tri bang chirng cao
nhét trong nghién ctru phan tich gop.
3. Chién lwoc tim kiém

Thuc hién theo hwéng dan PICOTS véi cac
tiéu chuan Iwa chon va loai trir nhw dworc trinh
bay trong Bang 1.
4. Cac bwéc tim kiém, sang loc va tuyén
chon tai liéu

Buwérc 1: Xdc dinh va tim kiém tai liéu

DPau tién, nhém nghién ciru thdo luan va
xac dinh danh sach cac twr khoa lién quan dén
chd dé nghién ctru va phuong thirc tim kiém
phu hop cho tirng co s& di¥ liéu. Tiép theo, hai
nghién cu vién dwgc chi dinh st dung cac
tir khoa lién quan dé tim kiém tai liéu phu hop
tr 3 co s& di¥ liéu PubMed, Sciencedirect va
ProQuest. Cac bai bao dwoc tim thdy tir ba
co s& div liéu trwc tuyén dwoc tai vé thw vién
Endnote va loai bd cac ban ghi tring I&p. Céac
bai con lai dwoc nhap vao nén tang Covidence
dé thwe hién sang loc tiéu dé va tém tat.

Buwéc 2: Sang loc tiéu dé va tom tat

Hai nghién ctru vién doc, sang loc tiéu dé
va tém tat cia cac bai bao theo tiéu chuan lya
chon va loai trr. D& ddm bao do tin cay gitra
nhi*rng ngwdi sang loc, hai ngudi cung sang loc
thtr doc 1ap 3 bai bao tir d6 thao luan vé nhirng
khac biét (néu co) va ly do khac biét dé théng
nhét theo tiéu chuan chon va loai trir.

Buwéc 3: Sang loc toan van

Qua trinh trén cling dwoc &p dung dé sang
loc toan van. Hai nghién ctru vién sang loc déc
lap 3 bai bao, sau doé thao luan vé nhirng khac
biét va nhirng thay dbi can thwc hién voi tiéu
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Bang 1. Tiéu chuan lwa chon va loai trir cac nghién ctru goc

Tiéu chuén Lwa chon

Loai trir

Bai bao nghién ctru gbc cod

Ch ;
ung phan bién, tiéng Anh.

Cac bao cao nghién ctru, bai trinh bay tai cac
héi nghi, hoi thao; nghién ctru tbng quan, phan
tich gbp, bai bao dang trén cac tap chi khong
¢6 phan bién, bai bao & cac ngdon ngir khac.

P: Quan thé, doi
twong nghién ctru
(Population)

Nguw&i tridng thanh.

Nghién clru trén dong vat, tré em, mé nguwoi.

I: Can thiép

(intervention) TLTT sang TLNN).

S dung TLNN (chuyén ti

Khéng can thiép, can thiép cai thubc la hodc
chuyén qua thuéc |4 dién te.

Nhém chirng s dung

Chi mé ta thanh phan cta khoéi TLNN hodc
TLTT riéng ré; so sanh TLDT vé&i TLTT hoac
TLNN.

Cac chi diém sinh hoc khac, khéng lién quan
hodc khéng dac thu cho viéc phoi nhiém voi
khoi thuée.

C: So sanh oo R ,
) TLNN hoac/va khéong hat
(Comparison) B
thuoc.

. Cac chi diém sinh hoc déc
O:baura thd cda phoi nhidm vei
(Outcomes) .. £ P

khaoi thudc.
T: Thoi gian cong bd T 01/01/2010 -
(Timing) 31/12/2023.

Tl 31/12/2009 tré vé trwdre hodc tir 01/01/2024
tré di.

S: Thiét ké& nghién
ctru (Study design)

Thi& nghiém lam sang
ngau nhién cé dbi chirng.

Céac thiét ké nghién ctru khac

chuén Iwa chon va loai trir. Sau d6, cac bai bao
con lai duoc tiép tuc sang loc. Cac bat dong
dwoc thao luan va thdng nhat véi nghién ciu
vién chinh dé cho ra danh gia cubi cung.

Buwérc 4: Trich xuat di liéu

Hai nghién ctu vién thwc hién trich xuét
dir liéu doc 1ap tir cac nghién clru du diéu kién
vao mot file Excel. Cac théng tin dwoc trich
xuét bao gdm: tiéu dé, tac gia, nam xuét ban,
quéc gia, tap chi, muc tiéu nghién ctu, thiét
ké nghién ctu, dbi twong va c& mau, két qua
thanh phan cac chi diém sinh hoc phoi nhiém
(ndng d6 trung binh, d6 léch chuan, phuong
sai, gi¢i han trén va gidi han dwdi néu cb cla
tirng chat). Chat lwong va do tin cay cla cac
nghién ciru gbc dwoc danh gia bang coéng cu
RoB-2 (Revised Cochrane risk-of-bias tool for

randomized trials version 2)."® Mét nghién ctru
vién khac chiju trach nhiém kiém tra, xac minh
va tébng hop két qua trich xuét tlr hai nghién
clru vién doc lap dé tién hanh phan tich.
5. Mét sé khai niém va bién sb nghién ciru

- Phan biét cac nhom thude 1a chinh bao
gdm: (i) TLTT (hay thubc la dbt chay) véi cha
yéu 1a 1a thudc 1a dwoc cudn trong gidy, cé thé
chtra b loc, phu gia hdéa hoc hoac cac thanh
phan khac; nguwdi ste dung cham dau diéu thube
dé dét diéu thudc va hit khéi qua dau kia; (ii)
TLNN bao gém ngudn nhiét va thuéc 13, cling
c6 thé dwoc goi trong gidy, tuy nhién, thubc 14
khoéng dwoc dbt chay ma chi dwoc 1am néng
dén nhiét dd thdp hon tao ra khi dung duoc
ngudi dung hit vao; (i) Thubc 1a dién tk (TLDT)
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st dung chét 1dng dién t& c6 thé chira nicotin
(thworng cé ngudn gbc tir cay thube 14) cling
véi hwong liéu va mot sé thanh phan khac, st
dung mét ngudn nhiét dién lam néng chét 16ng
dién tlr tao ra khi dung ma nguw&i dung hit vao.

- Chi diém sinh hoc phoi nhiém (Biomarkers
of Exposure, BoE): Mét trong nhirng bién phap
phd bién d& danh gia mic dd doc hai cla
thudc 14 Ia do lweng cac chi diém sinh hoc phoi
nhiém vé&i khéi thube trong nwéc tiéu hay mau
clia ngwdi st dung. Chi diém sinh hoc phoi
nhiém 1a héa chat, chat chuyén héa hodc san
phdm twong tac gitra ching véi mot sd phan
t&r hodc té bao dich clia moét hé co quan trong
co thé dé ghi lai mirc d6 phoi nhiém thuc té
clia con ngudi voi cac san pham thubc 4.
Cac chi diém sinh hoc phoi nhiém phd bién
thwong dwgc st dung trong cac nghién clru
vé thuéc 14 bao gdbm nhwng khéng gi¢i han
& Téng gia tri twong dwong Nicotine (TNeq),
cac Nitrosamine d&c hiéu cho thuéc 1a (TSNA:
NNN, NAB, NAT, NNAL), Carboxyhemoglobin
(COHDb);  4-aminobiphenyl (4-ABP), axit
3-hydroxypropylmercaptapuric (3-HPMA),
axit 3-hydroxy-1-metylpropylmercapturic
(BHMPMA), 4-(metylnitrosamino)-1-(3-pyridyl)-
1-butanol  (NNAL), Benzo[a]pyren (3-OH-
BaP), axit S-phenylmercapturic (S-PMA), axit
monohydroxybutenyl mercapturic (MHBMA), va
axit Dihydroxybutyl mercapturic (DHBMA)."%"
6. Phan tich dir liéu

D lidu trich xuat trén file Excel dwoc
chuyén qua phan tich bang goéi metan trén
phan mém Stata phién ban 17.0, st dung mo
hinh &nh huwéng bién thién (random effects),
tap trung vao cac chi diém sinh hoc phoi nhiém
quan trong dwoc st dung trong it nhat mot niva
cac nghién ctu gbc.'*" Két qua thdng ké dwoc
thé hién bang s khac biét vé gia tri trung binh
chuan hoa cho tirng chi sb, véi khoang tin cay
95%. Mirc gidm twong dbi cha ting chi diém
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dwoc tinh bang ty 1& % cla mrc chénh léch gitra
ndng do trung binh cta TLTT va TLNN so v&i
ndng dd trung binh ctia TLTL. Tinh khéong déng
nhét gitra cac nghién clru gbéc dwoc danh gia
béng chi sé 12va duoc trinh bay dwdi dang biéu
dd rirng “forest-plots” v&i cac mirc do khong
ddng nhat 1an lwot & cao (25 - 50%), trung binh
(50 - 75%) va thap (> 75%). Sai s6 xuét ban
dwoc danh gia theo biéu d6 phéu (funnel plot)
va kiém dinh Edger v&i mirc y nghia théng ké
p <0,05.

Il. KET QUA
1. Két qua tim kiém va trich xuét div liéu

So dd 1 cho thay tbng cong cé 187 bai bao
nghién ctu dwoc tim thay tir 3 co sé dir liéu,
sau khi loai b&t cac bai trung 1ap va khéng phu
hop v&i tiéu chi tuyén chon, c6 74 bai duoc
sang loc tiéu dé va tom tat dé tim ra 32 bai sang
loc toan van. Trong s6 11 nghién ctu phu hop
v&i cac tiéu chi tuyén chon dwoc dua vao téng
quan, 10 nghién cu dwoc dwa vao phéan tich
gbp nay (1 nghién ctru bj loai vi bai bao toan
van khoéng cung cép du sé liéu chi tiét cho phan
tich gop).™
2. Dac diém cua cac nghién ctru goc

Téng cong c6 1.415 ngudi trwdng thanh ca
nam va n tham gia vao 10 nghién ctru dwoc
thyc hién & Nhat Ban (5), Ba Lan (2) va My,
Anh, Han Quéc (méi nwéc 1) nhdm chirng minh
gia thuyét TLNN cé doc tinh thAp hon so véi
TLTT thé hién qua cac chi sé sinh hoc phoi
nhiém v&i khéi thudc (biomarkers of exposure).
Bang 2 trinh bay chi tiét mot sd déc diém chinh
cla cac nghién ctu gbc, 1a cac ther nghiém
lam sang ngdu nhién cé déi chirng (RCT).
Ngoai hai nhém chinh & ngudi hat thude 1a
théng thworng (nhém ching) va ngwdi chuyén
t TLTT sang TLNN (nhém can thiép), hau hét
(8/10) cac nghién ctru déu cé thém it nhat mot
nhém chirng niva la ngwoi cai thube, ngudi hat
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[ Xac dinh cac nghién ctru phu hop tir cac co s& dir liéu ]

Xac dinh

S6 bai bao tim kiém duoc tw

cac co s& div liéu (n = 187)
-PubMed (n = 98)
-Sciencedirect (n = 60)
-ProQuest (n = 29)

!

Sang loc

Sang loc tén va tém tat clia cac
bai bao (n = 74)

—_—

A 4

Sang lgoc bai bao toan van (n =
32)

\ 4

Tuyén chon

Céc bai bao dwoc dwa vao tdng
quan (n = 11)

S6 bai bao loai bo trwéc khi sang
loc (n=113):

-Khéng phu hop vé thiét ké nghién
clru, dang bai bao (n = 77)

-Do trung lap (n = 36)

S6 lugng cac bai bao bi loai bo vi
chua de khéng phu hop (n = 42)

Cac bai bao bi loai bd vi noi du‘ng
khong phu hgp (n = 20), vi nam
trong mot nghién ctvu khac (n = 1)

v

\4

1 bai bj loai vi khdng co s6 liéu chi
tiet phuc vu phan tich gop

Cac bai bao dwoc dwa vao
phan tich (n =10)

So dd 1. So’ dé tim kiém va tuyén chon cac nghién ctru

Bang 2. Tém tat théng tin ctia cac nghién clru géc dwoc dwa vao phan tich gop

Tac gia Quéc  Nha tai Thoi diém  Chi diém sinh hoc phoi nhiém
3 ) Doi twong , ..
(nam) gia tro danh gia (BoEs)
1-OHP, 1-NA, 2-NA, 3-HPMA,
Haziza Nam va nlr = 22 3-HMPMA, 3-OH-BaP, 4-ABF,
Ziz x
(2020)"° My PMI tudi (3 nhom, Ngay 90 CEMA, COHb, HEMA, MHBMA,
n = 160) NNN, NNAL, O-Toluidine,
S-PMA (15)
. 1-OHP, 2-NA, 3-HPMA,
Nam va nir
Gale 2. . 3-HMPMA, 4-ABP, CEMA,
Anh BAT 23 -55tudi (4 Ngay 360
(2022)1® ] HEMA, MHBMA, NNN, NNAL,
nhém, n = 301) .
O-Toluidine, S-PMA, TNeq (13)
382 TCNCYH 178 (5) - 2024
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Tac gia Quéc  Nha tai .. Thoi diém Chi diém sinh hoc phoi nhiém
B ) boi twong , L.
(nam) gia tro danh gia (BoEs)
Nam va nr da
Lero trAna 30 - 60 1-OHP, 2-NA, 3-HPMA, 4-ABP,
y Balan  PMI g °v Ngay 30  COHb, MHBMA, NNAL,
(2012)" tudi (2 nhém, .
O-Toluidine, S-PMA, TNeq (10)
n = 316)
1-OHP, 1-NA, 2-NA, 3-HPMA,
) . Nam va nir 3-HMPMA, 3-OH-BaP, 4-ABP,
Ludicke Nhat :. .
(2018)’® Ban PMI 23 -65tudi (3 Ngay 90 CEMA, COHb, HEMA, MHBMA,
nhém, n = 160) NNN, NNAL, O-Toluidine,
S-PMA, TNeq (16)
L 1-OHP, 3-HPMA, 3-HMPMA,
. . Nam gi&i, 21
Miura Nhat - . 4-ABP, COHb, DHBMA,
. JTI - 49 tuoi, (4 Ngay 29
(2015)'° Ban ) MHBMA, NNN, NNAL, SCN,
nhom, n = 80)
S-PMA, TMA, TNeq (13)
. R Nam gi&i 21 1-OHP, 3-HPMA, 3-HMPMA,
Sakaguchi Nhat 2. \
2014y Ban JTI - 49 tudi (2 Ngay 28  4-ABP, COHb, MHBMA, NNAL,
nhom, n = 70) SCN, S-PMA, TMA, TNeq (11)
L 1-OHP, 1-NA, 2-NA, 3-HPMA,
Nam va nir
. 3-HMPMA, 3-OH-BaP, 4-ABP,
Tran da trang = 21 .
Ba Lan PMI N , Ngay 5 COHb, CEMA, HEMA, MHBMA,
(2020)* tudi (2 nhém, o
n = 80) NNN, NNAL, O-Toluidine,
S-PMA (15)
1-OHP, 2-NA, 3-HPMA,
. R L 3-HMPMA, 4-ABP, AMA, COHb,
Tricker Han Nam va nir 20 - .
. PMI N Ngay 8 COT-P, GAMA, MHBMA, NNAL,
(2012)%2 Quobc 50 tudi, (n =99) .
NIC-P, O-Toluidine, S-PMA,
TTNeq (15)
1-OHP, 1-NA, 2-NA, 3-HPMA,
) R Nam va nir 3-OH-BaP, 4-ABP, CEMA,
YUk NDA g 21-65wéi (3 Ngay5  HEMA, HBMA, MHBMA, NNN
(2018)% Ban ) 9ay ' . ' ’
nhom, n = 60) NNAL, O-Toluidine, S-PMA,
eCO (15)
1-OHP, 1-NA, 2-NA, 3-HPMA,
vuki Nhat Nam va nip 3-HMPMA, 3-OH-BaP, 4-ABP,
uki 2
(2022)% Béﬁ JTI 21 - 65 tudi (6 Ngay 5 CEMA, HEMA, MHBMA, NNN,
nhom, n = 89) NNAL, O-Toluidine, S-PMA,

eCO (15)

Céc chi diém sinh hoc in nghiéng duoc st dung trong phén tich gép
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thudc 1a dién tlr hodc ngwoi chwa bao gi¢ hat
thudc. Két qua thtr nghiém dwoc phan tich theo
quy trinh nghién ctu (per protocol). T4t ca cac
nghién ctu nay déu cé hau hét hodc toan bod
céc tac gia lam viéc cho mét cong ty thube 1a va
déu dwoc cac cong ty nay tai tro.

C6 22 chi diém sinh hoc vé phoi nhiém khac
nhau, da sé tr mau nwéc tiéu trong 24 gidr (trr
chi sb ndng dd CO trong khéng khi thé ra va
COHb trong mau), dwoc st dung dé danh gia
doc tinh ctiia TLNN so véi TLTT. Sé chi diém

sinh hoc dwoc str dung trong mét nghién clru
dao dong tir 10-16, trong dé moét nira sé nghién
ctu st dung 15 chi diém. Sy khac biét vé doc
tinh cta thudc 14 nung néng va thubc 1a théng
thwdng dwoce danh gia & ca giai doan tirc thoi
sau 5-8 ngay (3 nghién ctu); ngan han sau 1-6
thang (6 nghién ctru) va dai han sau 1 nam (1
nghién clru).

3. Nong do cua cac chat chi diém sinh hoc
pheoi nhiém cta TLNN so véi TLTT

Bang 3. Téng hop két qua so sanh ndng dé cac chi diém sinh hoc khi chuyén tir TLTT sang

TLNN

Chidiém Sé nghién

sinh hoc clru

Két qua TLNN so v&i TLTT

Két qua phan
tich gop

Murc d6é khong
dong nhat

1-OHP 10

Néng d6 1-OHP giadm trong ca 10
nghién ctru, c6 y nghia théng ké
trong 9/10 nghién ctru.

Giam 0,88 (0,74
- 1,02) ng/24h;
57,2%; p < 0,001

Lén: I2=88,0%

2-AN 6

Ca 6 nghién clru déu cho thay
nong do 2-AN gidm cé y nghia
thdng ké.

Giam 1,92 (1,75
- 2,10) ng/24h;
20,1%; p < 0,001

Lon: 12=86,8%

3-HMPMA 8

Néng d6 3-HMPMA gidm trong ca
8 nghién ctu, co y nghia théng ké
trong 7 nghién ctru.

Giam 1,48 (1,30
- 1,67) mg/24h;
45,6%; p < 0,001

Lon: I2=83,7%

3-HPMA 10

Noéng dd 3-HPMA gidm c6 y nghia
thdng ké trong 9 nghién ctru va
tang khéng cé y nghia théng ké
trong nghién ctru con lai.

Giam 0,99 (0,85
- 1,13) mg/24h;

53,3%; p < 0,001.

Lon: I2=87,4%

4-ABP 10

Ca 10 nghién ctru déu cho thay
ndng d6 4-ABP gidm c6 y nghia
thdng ké.

Giam 1,64 (1,49
- 1,80) ng/24h;
26,5%; p < 0,001

Lon: 1°=89,2%

CEMA 6

Ca 6 nghién clru déu cho thay
nong d6 CEMA gidm c6 y nghia
thdng ké.

Giam 2,27 (2,04
- 2,50) ug/24h;
13,4%; p < 0,001

Trung binh: I2=
25,7%

COHb 7

Néng d& COHb giam c6 y nghia
thdng ké trong 6 nghién ctu va
tang trong nghién cru con lai

Giam 1,92 (1,73
- 2,11) diém %;
53,8%; p < 0,001

Lén: I2=95,3%
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Chi diém Sé nghién

Két qua TLNN so v&i TLTT

Két qua phan  Mdc dé khong

sinh hoc clru

tich gop

dong nhat

HEMA

Ca 6 nghién clru déu cho thay
nong d6 HEMA gidam c6 y nghia
thdng ké.

Giam 1,92
(1,73-2,11)

Mg/24h;38,6%; p <

0,001

Nhé: 12=0,0%

MHBMA

10

Ca 10 nghién ctru gbc déu cho
két qua nébng d6 MHBMA gidm c6
y nghia théng ké.

Giam 1,16 (1,01
- 1,30) ug/24h;
22,2%; p < 0,001

Nhé: 12=9,7%

NNAL

10

Noéng dd CNNAL gidm c6 y nghia
thdng ké trong 9 nghién ctu, tdng
khéng co y nghia théng ké trong
nghién ctru con lai.

Giam 1,12 (0,98
- 1,27) ng/24h;
48,9%; p < 0,001

Lon: I2=82,7%

NNN

Néng d& NNN gidm cé y nghia
thdng ké trong 5 nghién ctru, tdng
khéng c6 y nghia trong nghién
clru con lai.

Giam 0,87 (0,68
- 1,06) ng/24h;
51,2%; p < 0,001

Lon: 1°=84,1%

S-PMA

Ca 10 nghién ciru gbc déu cho
két qué ndéng dd S-PMA giam cé
y nghia théng ké

Giam 0,87 (0,68
- 1,06) pg/24h;
25,0%; p < 0,001

Trung binh: 2=
44,9%

TNeq

Noéng dd TNeq gidm trong 7
nghién ctu (5 nghién ciu cé y
nghia thdng k&), tdng khéng co
y nghia thdng ké trong 2 nghién
clru con lai

Giam 0,48 (0,34
- 0,62) mg/24h;
68,6%; p < 0,001

Lon: I2=89,7%

O-Tol

Néng do6 O-Tol giam trong ca 8
nghién ctu vé&i 7 nghién ctru cé
y nghia théng ké.

Giam 1,30 (1,15
- 1,44) ng/24hh;
43,3%; p < 0,001

Lén: 12=90,0%

Trong s6 22 chi diém sinh hoc phoi nhiém
duoc st dung trong cac nghién ctru gbc, cé 14
chi diém quan trong dwoc st dung trong it nhat
6/10 nghién ctru tré [én duwgc dwa vao phan tich

COHb

NNAL

(carboxyhemoglobin),
(2-hydroxyethylmercapturic
(monohydroxybutenyl-mercapturic
(4-(methylnitrosamino)-1-(3-pyridyl)-1-

acid),

HEMA
MHBMA
acid),

gop nay, bao gébm: 1-OHP (1-hydroxypyrene),
2-AN (2-aminoaphthalene), 3-HMPMA
(3-hydroxy-1-methylpropylmercapturic

acid), 3-HPMA (3-hydroxypropylmercapturic
acid), 4-ABP (4-aminobiphenyl),
CEMA (3-cyanoethylmercapturic acid),

butanol), NNN (N-nitrosonornicotine), S-PMA
(s-phenylmercapturic  acid), TNeq (Total
Nicotine equivalents), O-Tol (O-Toluidine).
Théng tin chi tiét vé két qua phan tich gop
cung véi biéu dd rirng (forest-plots) cho tirng
chi sé dwoc dwoc tdng hop trong Bang 3 va
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trinh bay trong Phu luc 1. Theo do, da sb cac
nghién ctu gbc déu cho két qué néng dd cla
hau hét cac chi diém sinh hoc phoi nhiém nay
déu gidm sau khi chuyén t TLTT sang TLNN.
Két qua phan tich gop ciing cho thy néng do
clia toan bd 14 chi diém sinh hoc nay déu gidm
c6 y nghia théng ké (p < 0,001) khi chuyén
qua st dung TLNN. Mdc gidm twong déi thap
nhéat v&i CEMA (13,4%) va cao nhat véi TNeq
(68,6%). Trong sb 14 chi diém sinh hoc phoi

Ty 1é % (Phan tich theo quy trinh)

nhiém dwoc dwa vao phan tich gdp, c6 dén 10
chi diém c6 su khac biét I1&n gitra cac nghién
clvu véi chi s6 12 phan I&n trén 80%, ca biét 1én
t&i 95,3% trong trwong hop ctia COHb. Chi co
2 chi diém sinh hoc (HEMA va MHBMA) c6 sw
khac biét nhd gilra cac nghién ctru (12 < 25%) va
2 chi diém sinh hoc khac (S-PMA va CEMA) c6
sw khac biét trung binh (25% < 12< 75%).

4. banh gia chat lwong cac nghién clru va
sai chéch xuat ban

Sai léch téng thé

Lwa chon két qua bao cao
o ludng két qua dau ra
MAat sb ligu két qua dau ra

Sai léch so vi can thigp du kién

L SNN A\
s s
b s ]
i s ]
T ) LY

Quy trinh phan bé ngéu nhién - I\

0

BNguy co thdp  NC6 mot sb vén dé can luu y

20
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Nguy co cao

80

100

Biéu d6 1. Panh gia chat lwong cac nghién ¢

Biéu dd 1 cho thdy cac nghién ciru thir
nghiém lam sang géc trong phan tich gdp nay
déu c6 nguy co sai chéch thap & hau hét cac
linh vire. Chi c6 3 nghién ctru gbc cé cac van

Study Weight D1 D2 D3 D4 D5 Overall
Leroy (2012) 7 @ * ©® O O @ @ Nouy cothép
Tricker (2012) e @& ® O ® O . | COmotsévan dé can luuy
sagakuchi2014) 736 @ @& & © O © @ Nowcocao
Miura (2015) 2 @ @ @ @ O .
Ludickle (2018) 12,02 . . . . . . D1 Quy trinh phan bd ng&u nhién
Yuki (2018) 4,09 . . . . . . D2  Sailéch so véi can thiép du kién
Haziza (2020) 8,68 ! ! . . . @ D3 Métsé ligu két qua dau ra
Tran (2020) 8,96 . . . . . . D4 Do luong két qua dau ra
Gale (2022) 15,94 . ' . . . @ D5  Lua chon két qua béo cao
Yuki (2022) 2,43 . . . . . .

u theo céng cu RoB-2

dé& can quan tam vé mat tbng thé, cha yéu do
mot sb sai léch so véi can thiép dw kién sau
khi c6 mét sé trudng hop khéng tuan tha ding
quy trinh.

Bi€u d6 phéu tinh gop

Funnel plot with pseudo 95% confidence limits
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Biéu do 2. Biéu dé phéu tinh gép cho 14 chi diém sinh hoc phoi nhiém
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Biéu dd 2 cho thay két qua phan tich béng
biéu dé phéu va kiém dinh Egger tinh gop cho
toan bd 14 chi diém sinh hoc phoi nhiém dwoc
trinh bay cho tirng chi diém sinh hoc phoi nhiém
dwoec trinh bay chi tiét & Phu luc 2. Theo d6, sai
chéch xuét ban (v&i p < 0,05 trong kiém dinh
Egger) da dwoc ghi nhan véi cac nghién ctru
danh gia 6 chi diém sinh hoc gém 1-OHPOHP,
2-AN, 3-HPMA, 4-ABP, MHBMA, va TNegq.

IV. BAN LUAN

Trong nhitng ndm gan day, da cé nhiéu
nghién cru danh gia vé thanh phan va déc tinh
ctia TLNN théng qua céac chi diém sinh hoc phoii
nhiém v&i thubc 14 nhdm thuyét phuc nguoi
dung vé kha ndng giam tac hai ctia san pham.
Méc du, cac chi diém sinh hoc phoi nhiém riéng
l& thAp khong dam bao chac chan vé tinh an
toan ctia mot san pham thudc a4 nhung né cho
phép danh gia gian tiép doc tinh nhw kha nang
gay hai cia TLNN.?® Phan tich gop nay téng
hop két qua tr 10 thir nghiém 1am sang dwoc
thwe hién tir 2010 dén 2023 danh gia su thay
ddi néng d6 cac chi diém sinh hoc cla phoi
nhiém & nhirng ngwdi hat TLNN so véi nguoi
hut TLTT.

Theo nhitng gi ching t6i duwoc biét, trudc
day ciing da cé hai nghién ctu tdng quan va
phan tich gop vé doc tinh ctia TLNN so v&i TLTT
théng qua cac thir nghiém Iam sang nham dinh
lwong va so sanh cac chi diém sinh hoc vé phoi
nhiém. Trong d6, nghién clu cta Drovandi
(2020) bao gdbm 10 nghién ctru gbc (ca cac
nghién cu vé& TLDT) danh gia 12 chi diém sinh
hoc phoi nhiém véi thubce 14, trong khi nghién
ctu clia Reano (2020) bao gébm 8 nghién ctwu
gbc, danh gia vé 8 chi diém sinh hoc."®" Trong
nghién ctru nay, chung téi da cap nhat thém
hai nghién ctu géc ndm 2022 va 2023, bd
sung sb lwong chi diém sinh hoc dwoc phan
tich (2-AN,3-HBPMA, CEMA, HEMA, O-Tol) va
danh gia cd mc gidm phoi nhiém tuwong ddi

TAP CHi NGHIEN CU’U Y HOC

(%) gitra TLNN so voi TLTT.

Mac du, cé sw khac biét vé loai san pham
TLNN st dung, thdi gian va tan suét st dung,
thdi gian theo ddi trong cac nghién ciru gbc,
nhwng cling twong tw nhw phan tich gép truéc
day, két qua nghién cru clia chung t6i cho thay
ndng do6 cla toan bo 14 chi diém sinh hoc cla
phoi nhiém dwoc danh gia déu giam & nguoi
hat TLNN so v&i nguwoi hat TLTT. Bén canh do,
nghién ctvu cla chung téi cling cho thdy murc
gidm twong dbi v& ndng dd cla cac chi diém
sinh hoc so v&i nhirtng ngwoi hat TLTT thay ddi
t 13,4% véi CEMA dén 68,6% véi TNegq.

Déc tinh va nguy co strc khoé cla thudc 1a
thwong dwoc lién két gitra cac chi diém sinh
hoc phoi nhiém riéng 1& v&i cac hau qua sirc
khée cu thé do phoi nhiém. Chang han, COHb
vbn tang cao & nhirng ngudi hat thube, khong
chi duwoc biét dén tlr 1au nhw mot hop chat ngan
can vai trd mang Oxy clia huyét séc té dan dén
dau dau, chéng mat va dau ngwe, ma con lam
tang nguy co xo vira dong mach, tdng huyét
ap.® Twong tw, 2-AN va 4-ABP dwoc coi la
nhirng chat gay ung thw, cé lién quan dén ung
thw bang quang;?” trong khi NNN va NNAL co
lién quan dén ung thuw dwdng hé hap va ung
thu tuyén tuy.22 M gidm dang ké& vé cac chi
diém sinh hoc phoi nhiém & nguoi si dung
TLNN so v&i TLTT goi y rang, vé mat ly thuyét
viéc thay thé TLTT bang TLNN c6 thé gép phan
giam thiéu & mirc dd nhét dinh nhirtng hau qua
strc khde gay ra do hut TLTT.

Cac nghién ctru trwdc day da cho thay
nhirng ngudi hat TLNN c6 thé cai thién do an
toan so v&i hat TLTT nhung van c6 nhiéu chi
diém sinh hoc phoi nhiém & mrc cao hon so
véi nhitng ngudi cai thubce 14 va do dé khong
thé ddm bao an toan hoan toan khi st dung
TLNN."2° Bén canh dé, tiém nang gidm nguy
co strc khde cong dong ctia TLNN cé thé mét
di khi st dung kém v¢&i TLTT hay TLDT.3° bBay
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ciing 1a mot van dé quan ngai ctia cac nha quan
ly trong bdi canh cé sy gia tang ty 1& s& dung
TLNN néi riéng va cac san pham thudc 14 maoi
noéi chung, dac biét trong gidi tré. B&i vay, bén
canh viéc danh gia day du vé hau qua strc khoé
ctia TLNN, can c6 hinh thirc tuyén truyén phu
hop, dung mc vé kha nang gidm hai clia san
phdm nay va chi nén tap trung hwéng dén dbi
twong ngwdi trwdng thanh, nghién thubc la
nhiéu n&m, khéng c6 kha nang cai thubc.

Do dac thu cha chi dé& nghién ctru, hau
hét cac nghién clru gbc déu duoc thiét ké
dwéi dang nhdan mé. Két qua phan tich cling
cho thay cé sy khéng ddng nhat I6n gitra cac
nghién ctu gbc khi danh gia 10 trong sé 14 chi
diém sinh hoc phoi nhiém. Nguyé&n nhan cla
tinh trang nay co thé la sy khac biét vé c& mau,
dd tudi, ching toc cha déi twong nghién clru,
th&i gian theo dbi va don vi do lwdng gilra cac
nghién ctru. Bén canh d¢ tinh trang sai chéch
xuét ban ciing dwoc ghi nhan khi phan tich gép
ca 14 chi diém sinh hoc phoi nhiém ciing nhw
phan tich riéng ré & 6/14 chi diém.

Trong béi cadnh chwa c6 nhiéu lwa chon gidm
tac hai cta thudc & dét chay théng thwong va
nhirng ban cai xoay quanh vai tro thyc sy cla
TLNN, két qua phan tich gop nay cho thay mic
dd céac chi sb sinh hoc phoi nhiém trong TLNN
thdp hon so véi TLTT, goi y rang day co thé
duoc coi la mot bién phap can thiép tiém nang
nh&m gidm nguy co gay hai & nhirng ngudi hat
TLTT, nhét 1a nhirtng ngudi nghién thubc 1a 1au
nam. Tuy nhién, két qua tlr nghién ctru nay van
c6 nhi*rng han ché nhét dinh can dwoc xem xét
khi di&n giai va ap dung cac két qua. Trudc hét,
tinh khéng ddng nhéat trong viéc lwa chon cac
chi diém sinh hoc cla phoi nhiém trong cac
thtr nghiém da lam han ché kha nang dwa ra
wée tinh day dd hon vé doc tinh gitka TLNN va
TLTT, nhéat la v&i cac doc tinh lau dai khi da sb
cac thtr nghiém chi dwoc danh gia trong ngén

han. Toan b6 cac th&r nghiém déu dwoc thuc
hién & cac nwéc céd thu nhap cao, dac biét Nhat
Ban, dat nwéc vén cdi mé voi cac loai thube 1a
m&i, chiém dén mot nlra sb th&r nghiém gbc.
Diéu nay c6 thé dan dén sai léch két qua do sy
khac biét vé thé chéat, hanh vi va md hinh st
dung thudc 1a & cac nwéc, nhat la cac nwédc cd
thu nhap thap va trung binh. Mét sb thir nghiém
st dung “tién san phdm” TLNN chuwa c6 trén thi
trwdng co thé c6 mirc phoi nhiém thap hon dan
dén danh gia thAp murc dd an toan tdng thé cta
TLNN khi so v&i TLTT. Biém cubi cing nhung
khoéng kém phan quan trong Ia sw tham gia cla
nganh cdng nghiép thubc la trong toan bd 10
thr nghiém 1am sang dan dén nhirng lo ngai vé
cac xung dét loi ich tiém tang va tinh trang sai
chéch xuét ban véi cac nghién ctru gbe.®

V. KET LUAN

Két qua nghién clru cho thdy déc tinh cla
TLNN, gidm di dang ké& so v&i TLTT khi danh
gia théng qua cac chi diém sinh hoc phoi nhiém.
Tuy nhién do sé lwong nghién ciru gbc chua
nhiéu va sé lwong cac chi diém sinh hoc phoi
nhiém dwoc danh gia con han ché ddi hdi phai
c6 thém nhiéu nghién ciru doc lap, toan dién
hon nira vé tinh an toan cta TLNN so vé&i TLTT.
Xung dét lgi ich: Cac tac gia cam két khéng co
xung dét loi ich trong nghién ctru nay.
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Summary

A SYSTEMATIC REVIEW AND META-ANALYSIS OF THE
TOXICITY OF HEATED TOBACCO PRODUCTS COMPARED TO
CONVENTIONAL CIGARETTES

The toxicity of heated tobacco products (HTPs) has recently garnered intense focus. This
systematic review and meta-analysis aimed to synthesize the findings of randomized controlled
trials (RCTs) evaluating the toxicity of HTPs compared to conventional cigarettes (CCs) using
biomarkers of exposure (BoEs) endpoints. Ten original articles were selected from 187 eligible
articles across three electronic databases: PubMed, Sciencedirect, and ProQuest (2010-2023),
following PRISMA 2020 guidelines. The results revealed significantly lower levels of 14 important
BoEs (1-OH, 2-AN, 3-HMPMA, 3-HPMA, 4-ABP, CEMA, CoHb, HEMA, MHBMA, NNAL, NNN,
S-PMA, TNeq, and O-Tol) in HTP users compared to CC users, with the highest reduction
observed in TNeq (68.6%) and the lowest in CEMA (13.4%). The toxicity of HTPs, as assessed
through BoEs, is substantially reduced compared to CCs. Nonetheless, further independent
and comprehensive studies are needed to evaluate the safety of HTPs more thoroughly.

Keywords: Heated tobacco products (HTPs), conventional cigarettes (CCs), toxicity,
biomarkers of exposure, meta-analysis.
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