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VA THANH THIEU NIEN: TONG QUAN HE THONG VA PHAN TiCH GOP
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TOM TAT

Md dau va muc tiéu: Tang huyét ap dang ngay
cang phd bién & tré em va thanh thi€u nién, la yéu to
nguy cé quan trong clia cac bénh tim mach trong
tudng lai. Kali, mot vi chat co vai tro diéu hoa huyét
ap, da dugc chu’ng minh co hleu qua d ngudi Ién. Tuy
nhién, dit li€u ¢ nhém dan s tré con han ché va
khong dong nhat. Nghién ctu nay nhdm tong hgp va
danh gia hé thong bang cerng vé hiéu qua cla bd
sung kali doi véi huyet ap tam thu (HATT) va huyet ap
tam truong (HATTT) & tré em va thanh thiéu nién. Bm
tugng va phuong phap: Téng quan hé théng va
phan tich gop dugc thuc hién theg huéng ~dan
PRISMA. Cac thtr nghlem dsi chirng ngau nhién danh
gia b6 sung kali G tré em va thanh thi€u n|en (<19
tudi) véi két cuc chinh la thay ddi HATT va HATTr
dudc dua vao phan tich. Tim kiém tai li€u trén
PubMed, EMBASE, Web of Science va Cochrane
Library dén thang 4 nam 2024. D{r liéu dugc trich xuat
va danh gia doc lap bdi hai nha nghién cltu. Phan tich
gop st dung mo hinh hiéu i'ng ngau nhién, danh gia
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do di biét qua chi sb 12, kiém dinh Egger d& phat hién
sai léch cong bS. Két qua: Sau nghlen ctu vGi tong
s6 810 ngu‘d| tham gia dugc dua vao phan tich. BO
sung kali gilp giam HATT trung binh —4,59 mmHg
(Khoang tin cdy (KTC) 95%: -5,04 dén —4,14) va
HATTr —4,10 mmHg (KTC 95%: —4,57 dén -3,65). Di
biét gilra cac nghién clu cao (12 = 96% cho HATT, I2
= 86% cho HA'I'I'r) Phén tich phan nhém cho thay
hiéu qua r6 rét han khi thai gian can thlep >1 ndm.
Két luan: Bo sung kali cé hleu qua lam giam huyet ap
G tré em va thanh thi€u nién, daq biét khi ap dung
trong thai gian dai. Két qua nay ho trg viéc xem xet
kali nhu mot bién phap can thiép dinh dudng don g|an
va an toan trong kiém soat huyét ap & nhom tudi nay.
Tuy nhién, can them cac thir nghlem quy mo I16n, theo
doi dai han dé xac dinh liéu t8i uu va tac dong Iau dai
Ién stic khoe tim mach. Tu khda: huyét ap, tré em,
tré vi thanh nién, kali bé sung, phan tich téng hdp,
nghién cdiu ther nghlem ldam sang

SUMMARY

EFFECT OF POTASSIUM SUPPLEMENTATION
ON BLOOD PRESSURE IN CHILDREN AND

ADOLESCENTS: A SYSTEMATIC REVIEW AND

META-ANALYSIS
Background and Objectives: Hypertension is
increasingly prevalent among children and adolescents
and serves as a major risk factor for future
cardiovascular disease. Potassium, a micronutrient
known to regulate blood pressure, has demonstrated
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benefits in adults; however, evidence in younger
populations remains limited and inconsistent. This
study aimed to systematically review and meta-
analyze the effect of potassium supplementation on
systolic blood pressure (SBP) and diastolic blood
pressure (DBP) in children and adolescents. Methods:
A systematic review and meta-analysis were
conducted in accordance with the PRISMA guidelines.
Randomized controlled trials (RCTs) evaluating
potassium  supplementation in  children and
adolescents (<19 years) with reported changes in SBP
and DBP were included. Literature searches were
performed across PubMed, EMBASE, Web of Science,
and Cochrane Library up to April 2024. Data extraction
and risk of bias assessments were conducted
independently by two reviewers. Meta-analyses were
performed using a random-effects  model,
heterogeneity was assessed via the 12 statistic, and
publication bias was evaluated using Egger’s test.
Results: Six RCTs comprising 810 participants were
included. Potassium supplementation significantly
reduced SBP by a mean of —4.59 mmHg (95% CI: -
5.04 to —4.14) and DBP by —4.10 mmHg (95% CI: -
4,57 to -3.65). Substantial heterogeneity was
observed (I2 = 96% for SBP, 12 = 86% for DBP).
Subgroup analysis revealed greater effects in studies
with intervention durations longer than one year. No
significant differences were found by sex. Dose—
response analysis did not demonstrate a clear linear
relationship between potassium dose and blood
pressure changes. Sensitivity analyses confirmed the
robustness of the findings; however, potential
publication bias was detected for DBP. Conclusions:
Potassium supplementation effectively reduces blood
pressure in children and adolescents, particularly with
long-term use. These findings support the potential of
potassium as a simple and safe dietary intervention for
early blood pressure management. Further large-scale,
long-term trials are needed to determine optimal
dosing and long-term cardiovascular outcomes.

Keywords: hypertension, children, adolescent,
potassium supplementation, meta-analysis,
randomized controlled trial.

I. DAT VAN DBE

Tang huye”zt ap la mot yéu té nguy cd chinh
gay ra cac bénh tim mach ngh|em trong nhu
nhdi mau cd tim, dot quy, va tén thu’dng than,
dan dén ty 1€ tr vong va bénh tat cao trén toan
cau. Mdi ndm, cic bién chitng lién quan dén
tang huyét ap ch'Sc tinh gay ra han 10 triéu ca tr
vong. Trudc day, tang huyét ap chd yéu dugc
xem la bénh ly & nguGi trudng thanh trung nién
va cao tudi, tuy nhién, cac bang chirng gan day
cho thdy ty 1&é mac bénh dang gia téng & tré em
va thanh thiéu nién. Mot tdng quan hé thdng
ndm 2019 bdo cdo rang ty Ié tdng huyét ap va
tién ting huyét ap & nhom tubi <19 lan lugt 13
4,00% va 9,67% (1).

Sinh bénh hoc cua tang huyét ap la su két
hgp phic tap gilta yéu t6 di truyén, moi trudng,
hanh vi va ch€ d6 an. Trong do, kali la mot vi

chat dinh duBng dugc quan tam vi vai tro tiém
nang trong diéu hoa huyét ap. Kali gilp doi
khang tac dong gilr nudc cltia natri, lam gidm sic
can mach mau ngoai bién va tang cudng gian
mach, tir do lam ha huyét ap (2).

Tang huyét ap & Ira tudi tré cd lién quan
dén cac hau qua suic khoe lau dai nghiém trong.
Nhirng thanh thi€u nién c6 HATT va HATTr cao
cho thay c6 su thay ddi vé cu tric va chdc ning
tim kéo dai dén tudi trudng thanh, bat ké cac
yeu t6 sic khoe khac. Tang huyét ap trong do
tudi vi thanh nién cling lam téng dang k& nguy
co dét quy & tudi trudng thanh, diéu nay nhén
manh tam quan trong cla viéc nhén biét va can
thiép s6m. Tuy nhién, dif liéu cy thé & tré em va
thanh thi€u nién van con han ché va chua nhéat
quan. Do dd, nghién cffu nay nham téng hdp
bang chling vé hiéu qua cta bs sung kali trong
viéc lam gidam HATT va HATTr & tré em va thanh
thi€u nién, so vai gia dugc hodc nhém chirng, dé
danh gia vai tro cta kali trong du phong va diéu
tri tang huyét ap 6 nhom dan so nay.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU
Thiét ké nghién ciru. Nghién ciu dugc
thuc hién duGi hinh thirc tong quan hé théng co
phan tich gop, tuan theo hudng dan bao cdo
PRISMA  (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses).

Tiéu chi lua chon

Tiéu chi bao géom:

e Cac thir nghiém doi chu‘ng ngau nhién
(RCT) déanh gid tac ddng cua bd sung kali qua
vién udng, dang bét hodc thuc phdm tang cudng
Ién huyét ap & tré em va thanh thi€u nién (dudi
19 tudi), khéng phan biét tién sir tdng huyét ap.

e C6 nhom so sanh véi gid dugc hoac nhéom
chirng.

e C6 bdo cdo két cuc 13 thay ddi HATT va
HATTr trudc va sau can thiép.

e Khong gidi han thdi gian can thiép hoac
thdi diém theo dai.

e Bao gobm cac nghién clru da cong bg, chua
cbng bd hoac dang ti€n hanh néu ti€p can dugc
toan van.

Tiéu chi loai trur:

e Cac nghién cttu khong c6 nhém so sanh
hodc khéng danh gia truc ti€p hiéu qua bd sung
kali Ién huyét ap

o Nghlen cllu can thlep khéng ngau nhién,
bao cdo ca bénh, cac bai tdng quan, nghién clru
tién lam sang, hoac khong mo ta ro két qua
huyét ap.

Chién lugc tim kiém. Tim ki€ém tai liéu
dugc thuc hién trén cac cd s@ dif liéu dién tir
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PubMed/MEDLINE, EMBASE, Web of Science va
Cochrane Library dén thang 4 nam 2024, khong
gidi han ngdn ngir. Chién lugc tim ki€ém s dung
cac tr khéa lién quan dén can thiép
("potassium”), bénh ly (“hypertension”), va doi
tugng nghién ciru (“children OR adolescents”),
phu hgp véi tiing hé théng cg sg dir liéu.

Trich xuat dir liéu. Hai nha nghién clru doc
lap thuc hién trich xudt dir liéu tir toan van cac
nghién cfu du diéu kién théng qua mau biéu
Excel chudn hda. Trudng hgp cd bat dong, y kién
th{ ba dugc tham khao dé dat dong thuén. Cac
dir liéu dugc thu thap bao gom: tén tac gia, nam
cdng b8, quéc gia, dic diém ddi tugng nghién
ctu, phuong thirc can thiép (loai, liéu lugng, thdi
gian), loai gid dudc, thdi diém danh gid, tuan thu
can thiép va két qua thay doi HATT, HATTT.

Panh gia chat lurgng nghién ciru. Chat
lugng clia cac nghién cllu dugc danh gia dua
trén tiéu chudn cua Cochrane Risk of Bias tool,
dugc thuc hién doc lap bdi hai nha nghién ctru.

Phan tich va xtr ly s6 liéu. Dir liéu dugc
phan tich badng phan mém R (g6i meta, metafor
va dosresmeta). Két qua dudc trinh bay dudi
dang sai s6 trung binh (MD) v6i khoang tin cay
95%. MO hinh hiéu (ng ngau nhién dugc s
dung néu co di biét gilta cac nghién cttu (danh
gid qua chi s6 I2). Phan tich phan nhém, phan
tich h6i quy meta va phan tich d6 nhay dugc
thuc hién dé xac dinh ngudn di biét. Sai 1&ch

cdng bd dugc kiém tra qua kiém dinh Egger, véi
P < 0,05 dudc xem la c6 y nghia thong ké.

Il. KET QUA NGHIEN cU'U

Eac dyee nghian oy thimg que o sor il I wa wm Sidm
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Hinh 1. So do Prisma sang loc nghién ciu
Téng cdng cé 3.246 bdo cdo dugc tim thiy
thong qua cc sd dit liéu (Hinh 1). Sau khi loai
987 ban ghi trung lap, con lai 2.259 bdo cdo
dudc sang loc tiéu dé va tom tat. Trong sd nay,
2.234 bdo cdo bi loai, chi con 25 bdo cdo dugc
danh gia toan van. Sau khi doc toan van, cac
bdo cdo bi loai cht yéu do can thiép khéng phu
hgp, thi€u ban toan van, chi trinh bay phuaong
phap hodc khong phai la RCT. Cudi cung, 6
nghién clru dap Ung tiéu chi dugc dua vao phan
tich téng hop.

Bang 1. Bic diém cdc nghién ciru duoc lua chon

Tac PG6i | Tubi [Thoi
-~ [Thiét ké nghién| . ..~ tugng |trung/gian ca Poi A~ >
r?g% clru Bia diem nghién | binh theo Can thigp chirng Ket qua
clru  |(nam)| doi
. B0 sung kali: 45 e
Tglse; Th nghiém ddi | Indiana, | 38 cdp 116 | 4 mEg/ngay cho cf?t?r: cE%RaEAIgn
3) chirng ngau nhién My song sinh| ~~"~ |tuan nam; 36,2 2 dLr%c nSna
mEg/ngay cho nit|d i ANg
Sinaiko|Th{r nghiém ngau Minneapoli524§h22,3nh 3 Kali 1 mmol/kg Dai
1993 |nhién, mu do6i, cd|va St. Paul, nién. 16 n&m can nang (t6i da | ching |HATT, HATTr
(4) |nhém déiching| My 2o P 80 mmol/ngay) |gia dudc
Wilson , A ane Y R
Thu nghiém doi o 40 thanh |, 5 3 |80 mmol kali moi| Khong
1(959)6 ch(fng ngau nhién My thi€u nién 13-15 tuan ngay can thiép HATT, HATTr
Sorof Tnf;]LiJ‘éRggignghntng:u San ) 1,5 Do
1997 gia d udc. thidt k%:’ Francisco, 39 tré em| 7-15 tuan mmol/kg/ng_éy ;,hL'rng HATT, HATTr
(6) crossover My citrate kali gia dugc
Mu Thu‘ ngfyem I_aAm Hanzhong, 308 t re 10 mmol canxi +| DOGi HA]T’ HA‘I‘I:r,
sang ngau nhién, em, I6p 3 2 R , chiéu cao, can
2005 AP Trung N < |10 mmol kali moi| ching =
7) mu doi, doi Quéc va 4 tiéu nam naa i duge| Mengs BMI,
chirng gia dugc hoc 9ay 9 : nhip tim
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Thit nghiém ngau
2';'8'9 nhién, mu dan, Ha.:.ﬁ?ﬁng’ 215 thanh
(8) déi chiing gia Qu6§ thi€u nién
dugc

. HATT, HATTr,
2 %8 mrrr?gll E:Iril)?ngi Khong |[chiéu cao, can
nam can thiép| nang, BMI,

ngay nhip tim

Phén tich tdng hgp tir sdu thir nghiém dGi
chirng ngau nhién véi 810 ngudi tham gia cho
thdy bd sung kali gilip giam HATT trung binh —
4,59 mmHg (KTC 95%: -5,04 dén —4,14) va
HATTr —4,10 mmHg (KTC 95%: —4,57 dén -
3,65), theo md hinh hiéu Ung c6 dinh. Tuy
nhién, do di biét gilta cac nghién ctu cao (12 =
96% cho HATT, 12 = 86% cho HATTr) (Hinh 2)

Mo
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: (B)
Hinh 2. Biéu dé ru‘ng the hién sai s6 trung
binh vé (A) huyét ap tam thu va (B) huyét
dp tam truong J nhifng déi tuong duoc bé
sung kali
Phan tich phédn nhém theo thGi gian can
thiép cho thay tac dung ro rét han & cac nghién
cltu c6 thdi gian can thiép >1 nam: HATT giam —
4,66 mmHg va HATTr giam —2,64 mmHg (KTC
95%: -5,03 dén -0 126) (H|nh 3). Khong ghi
nhén khac biét dang k€ theo gidi tinh, c6 thé do
kich thuéc mau nhé. Phan tich liéu — dap u’ng
khong phat hién mai lién hé tuyén tinh rd rang
gitra liéu kali va thay ddi huyét ap, ggi y rang tac
dung ha &p cla kali ¢ thé khdng phu thudc liéu
trong pham vi I|eu Iu‘dng da nghlen cu’u

'.j' wos v ,.:,’ . . (B)
Hinh 3. Biéu doé rirng phan tich phdn nhom

theo thoi gian can thiép déi voi (A) HATT
va (B) HATTr & nhifng déi tuong duoc bé
sung kali
Phan tich do nhay thong qua loai bd cac
nghién cfu ngoai lai va phuong phap trim-and-
fill cho thdy két qua 6n dinh. Viéc loai bo cac
ngoai € gilp giam do di biét vé 0% ma van duy
tri y nghia thdng ké. Tuy nhién, phugng phap
trim-and-fill chi ra kha nang co sai léch cong bd.
Ki€ém dinh Egger cho thdy khdng c6 sai léch cong
b6 d6i v8i HATT (p = 0,2184), nhung c6 thé cd
sai léch trong HATTr (P = 0,0376). Phan tich
leave-one-out xac dinh nghién clftu cia Mu et al.
(2009)(8) c6 anh hudng dang k& dén két qua
phan tich.

IV. BAN LUAN

Nghién c(u ndy ching minh rdng bé sung
kali gitp gidm dang k& HATT va HATTr & tré em
va thanh thi€u nién. Tac dung nay phu hgp vGi
cac cd ché sinh ly hoc: kali tang thai natri qua
nudc ti€u (natri niéu), giam gilt nudc, lam gian
mach va giam sUic can ngoai bién, dong thgi diéu
hoa hoat déng cla baroreceptor.

Khac vdi cac téng quan trudc ddy nhu bdo
cao clla WHO nam 2012 ghi nhan tac dung nho
va khoéng cd y nghia thong k&, nghién clru cla
chiing t6i s& dung nhiéu dit liéu méi han va da chi
ra hiéu qua ré rang hon. Cac thr nghiém mdi
dugc dua vao téng hgp co thiét k& t6t hon, thdi
gian theo doi dai hon va ¢d mau Ién haon gilp lam
tang do tin cay cho két qua. Piéu nay nhan manh
rang viéc cap nhat bang chiing mdi la can thiét dé
dua ra hudng dan Iam sang phu hgp vdi thuc té.

Phan tich hoi quy va phan nhom nham tim
hi€u nguyén nhan cla di biét cho thdy thdi gian
can thiép 1a yéu t6 quan trong. B& sung kali
trong thdi gian dai (>1 nam) cho thay hiéu qua
rd rang hon so vdi cac nghién cfu ngdn han,
phu hgp véi gid thuyét rang tac dong ha huyét
ap can thdi gian tich Ity dé& dat dugc hiéu qua toi
uu. Trong khi do, yeu té gldl tinh khong cho thay
su’ khac biét dang k&, cd thé do cd mau chua du
I6n d€ phét hién khac biét tiém an.

Phan tich lieu — dap Ung khong phat hién
mdi lién hé tuyén tinh rd rang gilta liéu lugng
kali va m{c thay d6i huyét ap. Piéu nay trai
ngugc véi mét s6 nghién clu & ngudi I16n, von
cho thdy xu huéng dap (ng theo liéu. C4 thé &
tré em va thanh thi€u nién, hiéu qua ha huyét ap
dat nguGng t6i da ¢ mlc hap thu nhat dinh, va
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viéc tang liéu khong mang lai Igi ich thém.

Ngoai ra, két qua phan tich do nhay va kiém
tra sai léch cong b6 ciing hd trg tinh 8n dinh cla
cac phat hién. Viéc loai bo nghién clru c6 anh
hudng manh (Mu et al. 2009) (8) da giup giam
di biét va chi ra rang dic diém dan s& nghién
cru, trong nghién clu nay la gom nhirng dGi
tugng da cé tdng huyét ap, cd thé anh hudng
dén tinh déng nhéat cta di liéu téng hop. Do do,
can can trong trong viéc lua chon va phéan tich
cac nghién clru trong tdng quan hé théng, dong
thdi luu y rang cac yéu t6 nén tang nhu tién st
tdng huyét 4p cd thé 1a ngudn gay di biét giira
cac nghién clu.

Tém lai, cac bang chiing hién tai cing c6 vai
tro tiém nang cla kali nhu mot can thiép don
gian va an toan dé€ ki€ém soat huyét ap & tré em
va thanh thi€u nién. Tuy nhién, van can thém
cac thir nghiém lam sang chét lugng cao véi c6
mau Ién, theo doi lau dai va thiét k€ manh mé
d€ xac dinh rd liéu t8i uu, thdi gian can thiét dé
dat hiéu qua, va danh gia tac déng trén cac bién
c6 tim mach lau dai.

V. KET LUAN

B& sung kali 1a mot bién phap tiém nang va
hiéu qua trong quan ly huyét ap & tré em va
thanh thi€u nién, dac biét khi ap dung lau dai.
Can ¢ thém cac nghién cliu trong tuong lai dé
xac dinh liéu t6i uu, d6 an toan dai han va hiéu
qua thuc t&€ nhdm xdy dung cac khuyén cao
diéu tri cu thé cho déi tugng nay.

TAI LIEU THAM KHAO

1. Song P, Zhang Y, Yu J, Zha M, Zhu Y, Rahimi
K, et al. Global Prevalence of Hypertension in
Children: A Systematic Review and Meta-analysis.
JAMA Pediatr. 2019 Dec 1;173(12):1154.

2. XilL, Hao YC, Liu J, Wang W, Wang M, Li GQ,
et al. Associations between serum potassium and
sodium levels and risk of hypertension: a
community-based cohort study. LU X.

3. Miller JZ, Weinberger MH, Christian JC.
Blood pressure response to  potassium
supplementation in normotensive adults and
children. Hypertension. 1987 Oct;10(4):437—-42.

4. Sinaiko AR, Gomez-Marin O, Prineas RJ.
Effect of low sodium diet or potassium
supplementation on adolescent blood pressure.
Hypertension. 1993 Jun;21(6_pt_2):989-94.

5. Dawn K. Wilson; Domenic A. Sica; Maria
Devens; et al. The influence of potassium intake
on dipper and nondipper blood pressure status in
an African-American adolescent population. Blood
Pressure Monitoring; 1996.

6. Jonathan M. Sorof, MD; Alex Forman, PA,
MPH; Nancy Cole, et al. Potassium intake and
cardiovascular reactivity in children with risk
factors for essential hypertension. Mosby—Year
Book, Inc; 1996.

7. Mu JJ, Liu ZQ, Liu WM, Liang YM, Yang DY,
Zhu DJ, et al. Reduction of blood pressure with
calcium and potassium supplementation in
children with salt sensitivity: a 2-year double-
blinded placebo-controlled trial. J Hum Hypertens.
2005 Jun 1;19(6):479-83.

8. MuJ, Liu Z, Liu F, Xu X, Liang Y, Zhu D. Family-
Based Randomized Trial to Detect Effects on Blood
Pressure of a Salt Substitute Containing Potassium
and Calcium in Hypertensive Adolescents. Am ]
Hypertens. 2009 Sep 1;22(9):943-7.

PHAN TiCH GEN CAGA VA PHAT SINH CHUNG LOAI HELICOBACTER
PYLORI O BENH NHAN VIEM DA DAY TAI BENH VIEN 19-8
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Muc tiéu: Nghién clfu nhdm phén tich dic diém
phan tir va phat sinh ching loai cla gen CagA tUir cac
chung Helicobacter pylori (H. pylori) phan lap tai Benh
vién 19-8, qua doé danh g|a dic diém di truyen va
nguy cg gay bénh cua quan thé vi khuan nay. Dai
tugng va phuong phap nghién ciru: Tong s6 23
mau sinh thiét da day duong tinh véi H. pylori dugc
tuyen chon (bang phucng phap test urease va PCR).
Cac mau dugc kiém tra xac dinh gen CagA bang PCR
(v6i cdp moi chan doan CagA-F va CagA-R, cho san
phdm PCR kich thudc 383 bp). Ti€p theo, cac mau
ducng tinh gen CagA dugc st dung dé khuech dai
ving 3’ vdi kich thudc khoang 1,2 kb bdng cdp moi
Cag1/Cag2bR, san pham PCR du‘dc g|a| trinh tu bang
phuadng phap Sanger va phan tich bang phan mém
Genedoc 2.7 va MEGA XII. K&t qua: Ty Ié dudng tinh



