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KHAO SAT SU PHAN BO CAC DONG VI KHUAN LAO
(MYCOBACTERIUM TUBERCULOSIS) O TINH PONG THAP
BANG CONG NGHE GIAI TRINH TU THE HE MO
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TOM TAT B

Pat van dé: Bénh lao hién nay van con la mot
van dé sic khoe cong déng dang quan tam. Vung
Dong bang sbng Cifu Long, tan suat mac bénh lao mai
va lao khang thuoc cla mot s6 tinh van chua glam
nhiéu, tao nén ganh nang bénh tat anh erdng
nghlem trong dén klnh t&, x3 hoi cla vung Nhdm ho
trg cho chlen lugc glam thleu bénh lao mot cach bén
VLrng, céc nghién cu dich té hoc phan tr vi khuan lao
can dudgc thuc hién. Muc tleu nghlen clfu: Xac dinh
ti & va dic diém phan b6 cta cac dong vi khuan lao
mdi luu hanh tai bong Thap Bgl tugng va phu’dng
phap nghlen clru: Thu thap mau cac chung vi khuan
lao tir mau dam sau nuoi cay duong tinh & benh nhan
dugc chan dodn xac dinh m3c bénh lao cac thé, tai
cac t6 chong lao thudc huyén, thi xd, thanh pho va
bénh vién lao tinh Dong Thap. Cac chung Vi khuan lao
dugc ly trich DNA va thuc h|en ky thuat giai trinh tu
bd gen vi khuan lao bdng cong nghé giai trinh tu gen
th& hé mdi (NGS: New generation sequencing). Phan
tich dir liéu gen c6 dugc bang cac phan mém tin sinh
hoc. Két qua: Trong 195 mau chung vi khudn lao
phan tich dugc, Ti Ie dong Bejing chiém 46,1%, dong
EAI chi€ém 47, 2% va dong T/H chiém 6, 7%. Cac dudi
dong vi khuan lao dugc phat hién, dong BeJ|ng c6 duGi
dong Bejing-RD181 chiém cao nhat (67,8%), dong EAI
cO duGi dong EAI4-VNM chiém cao nhdt (76%) va
dong T/H co6 dudi dong T/H chiém 38,5% va duGi
dong T1/T2/T3/T5 chiém 30,8%. Cac du‘ol dong khac
chiém ty Ié thap. Dong Be]|ng phé bién & nhdm bénh
nhan lao khang thudc (85, 2/o), nhoém bénh nhan lao
céng dong (55, 2%) va lao tai phat (72, 7%), lai thudc
dong EAI 13 chti y&u. Nhédm bénh nhan méc lao nang
tai bénh vién, ching vi khuan lao phan b6 déu & ca 3
dong: Bejing (46,3%), EAI (41,5%) va T/H (12,2%).
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SUMMARY
LINEAGES DISTRIBUTION OF
MYCOBACTRERIUM TUBERCULOSIS IN DONG
THAP PROVINCE BY USING NEXT GENERATION

SEQUENCING (NGS) TECHNOLOGY

Background: Tuberculosis is still a major puplic
health concern today. In the Mekong Delta River, the
Incedence of new TB and drug-resistant TB in some
province, like Bong Thap, has not decreased much,
creating a burden of disease, seriously affecting the
region’s socio-economics. To support a strategy for
sustainable TB reduction, molecular epidemiological
studies of TB bacteria should be performed.
Objectives: To determine the distributing proportion
and genetic characteristics of Mycobacterium
tuberculosis lineages in Dong Thap province.
Materials and methods: The Mycobacterium
tuberculosis samples collected from patients was
diagnosed with all kinds of tuberculosis at the
tuberculosis group in district, town, city and hospital of
Dong Thap province. The collected samples were
isolated and bacterial DNA was extracted, whole
genome sequenced and data were analysed using
bioinformatic tools. Results: Among 195 samples of
tuberculosis strains analyzed, the rate of Bejing strain
accounted for 46.1%, EAI strain accounted for 47.2%
and T/H strain accounted for 6.7%. Among the
tuberculosis strains detected, in Bejing linage, the sub-
strain Bejing-RD181 accounted for the highest
(67.8%). In EAI linage, the substrain EAI4-VNM
accounted for the highest (76%) and in the T/H
linage, the substrain T/H accounted for 38.5% and
T1/T2/T3/T5 accounted for 30.8%. The other
substrains account for a low percentage. The Bejing
strain was common among patients with drug-
resistant TB (85.4%). The community-based TB
patients (55.2%) and recurrent TB (72.7%) belonged
to the EAI lineage mainly. In the group of patients
with severe TB at the hospital, TB strains were evenly
distributed in all 3 strains: Bejing (46.3%), EAI
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(41.5%) and T/H (12.2%). Conclusions: The findings
of the study has showed that the new tuberculosis
strain of Dong Thap province belong to the Bejing and
EALI strains predominate.

Keywords: Mycobacterium tuberculosis, Dong
Thap, next generation sequencing

I. DAT VAN PE )

Bénh lao hién nay van dang ti€p tuc la mét
trong cac van dé siic khoe cong dong dang quan
tam trén toan cau, mac du thé gidi da dat dugc
mdt s§ thanh tuu dang k& trong cong tac ki€ém
soat va khong ché bénh lao thgi gian qua. Bénh
lao la nguyén nhan gay ti vong ding hang thi
hai trong cac bénh nhiém tring, véi khoang 1,3
tri€u ngudi tor vong hang nam do lao, trong do,
cé khoang 374,000 ca tr vong do dong nhiém
lao va HIV [1]. Khoang 95% bénh nhan lao mdi
va 98% sO6 ngudi chét do lao thubc ngudi dan
cac nudc nghéo, nudc dang phat trién [2].

Nghién cttu dich té hoc bénh lao dong vai tro
quan trong, nham dua ra cac bién phap can
thiép dé kiém sodt va khdng ché bénh trong
cong dong Trong nhitng ndm gan day, nghlen
ciu dich té hoc phan tir vi khuan lao 1a mét cong
cu mdi, quan trong, cung cap nerng cd s6 khoa
hoc, cho thdy su’ khac biét vé cdu truc gen cuta
quan thé vi khuan lao luu hanh tai méi khu vuc,
anh hudng dén hiéu qua cua chién lugc phong
chong bénh lao tai dia phuong, trong do, cd anh
hudng dén phat trién vaccin ngtra lao, dén thudc
chdng lao va cac phuong tién chidn doan bénh
lao [3]. Trong cac phuong phéap chan doan phan
tlr vi khuan lao, giai trinh tu' thé hé méi (NGS:
Next generation sequencing) la mot cong nghé
mdi va tién tién dang dudc ap dung trén nhiéu
linh vuc & nudc ta, dac biét la y hoc trong vai
nam nay [4]. Nghién clu nay Ung dung cong
nghé NGS trong phan tich dic diém gen hoc cla
vi khuén lao & tinh Ddng Thap.

Theo bdo cdo 2016 cua chuang trinh chong
lao quoc gia tinh Bong Thap, ty Ié lao mdi cla
tinh khong gidm qua nhiéu nam, dang la mot
ganh nang bénh tat, gady anh hudng vé kinh té
va xa hoi cho tinh Péng Thap. Viéc nghién ctu
vé dic diém gen hoc vi khuan lao dang luu hanh
tai tinh Dong Thap, tir do, dé xuat bién phap can
thiép hiéu qua, lam giam ty 1 mac lao cho tinh
Pong Thap la mot yéu cau can thiét hién nay,
mang lai Igi ich thiét thuc vé kinh té€ va xa hoi
cho tinh nha. Nghién cltu nay thuc hién vdi muc

tiéu sau: "Xdc dinh ty Ié va dic diém cdc dong vi

khuén lao dang luu hanh & cac bénh nhén méc
lao dén kham tai cac t6 lao huyén, Thi, Thanh
cua tinh Béng Thap.”
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Il. DOI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Boi tugng nghién ciru. Cac chung vi
khudn lao dugc thu thdp tor mau dam nudi cay
duong tinh clia cac bénh nhan dd dudc chan
doan xac dinh mdc lao cac thé cé bang ching vi
khudn hoc, tai cdc t& chdng lao huyén, Thi,
Thanh va bénh vién lao clia tinh Pong Thap. Cac
chung vi khuén lao dugc ly trich lugng DNA dat
theo yéu cau cua ky thuat NGS.

2.2. Phuong phap nghién ciru

- Thiét k& nghién clru: Mo ta ct ngang phan
tich

- C& mau: Ap dung cdng thifc ¢ mau cho
udc lugng mot ty lé:

= 7%1- g2 x p (1-p)/c?

Vdi: n: s6 chung vi khuén lao nghlen clttu

p: Theo nghién clfu cla Nguyen Van Hung
(2011), ty 1& ching M. tuberculosis cé ki€u gen
Bdc kinh (Beijing) phan lap bang ky thuét
spoligotyping la 30,1%, do dd, chon p = 0,301;

d: sai so, du kién 0,07;

Z = 1,96 gia tri (tra bang véGi a = 0,05, do
tin cay 95%)

Thay vao cong thirc, cd mau tinh dugc la
164,9 mau, lam tron n = 165 mau.

Can c( tinh hinh méc lao céc thé thuc t€ tai
dia phuong, s6 mau nay dudc phan lam:

1) Mau VK lao céng déng (thu nhan mau tr
cac to lao huyen thi, thanh cua tinh Dbdng
Thap): 60% s6 mau = 99 mau;

2) M3u VK lao BV (Bénh nhan lao ndng pha|
nhap vién diéu tri, thu nhan mau tir Bénh vién
Phéi Dong Thép): 20% s6 mau = 33 mau;

3) Mau VK lao khang thuéc (thu nhan thong
qua két qyé XN genXpert): 12% s6 mau = 27 mau

4) Mau VK lao tai phat (thu nhan thong qua
theo d&i bénh nhan sau diéu tri va dugc chan dodn
xac dinh tir Bénh vién): 8% s6 mau = 15 mau,

Thuc t€, ching t6i thu dugc 195 mau vi
khuan lao, dudc phan bd cu thé nhu sau: 116
chiing VK lao cong dong, 41 ching VK lao bénh
vién, 27 chung VK lao khang thu6c va 11 chung
VK lao tai phat.

- NOi dung nghién cu: Phan tich gen cac
chung vi khuén lao nghién ctu bang cdng nghé
giai trinh tu’ gen thé hé mdi, qui trinh ky thuat cu
thé nhu sau:

+ Qui trinh ky thudt NGS:

. Ly trich DNA b6 gen VK lao: Cac chung VK
lao dugc tach chiét DNA bang bd Quick-DNA™
Miniprep Plus Kit (Zymo Research, M), chudn
nong do DNA dat theo yéu cau cua ky thuat.

. Tao thu vién DNA: Qua trinh bao gém cat



TAP CHi Y HOC VIET NAM TAP 524 - THANG 3 - SO 1B - 2023

b6 gen thanh cac doan nhd (goi la read). Tap
hop cac read dugc tao ra sau qua trinh cdt tao
thanh thu vién (library). Cac ky thudt cat bo gen
(Tagment Genomic DNA), khuéch dai cac doan
DNA trong thu vién (Amplifies library), tinh sach
DNA trong thu vién (Clean up library) va gidi
trinh tu (Sequecing) s dung bo kit Nextera XT

v3 (lllumina, My) dua trén quy trinh ky thuat Dong DuéGi dong n (%)
dugc hang Illumina cung cap kém theo. (linage) (sublinage)

. Gidi trinh tu: Cac mau dudgc giai trinh tu RD105; RD207 3(3,3)
bdng mady gidi trinh tu thé€ hé th{ hai (Short RD150 12 (13,3)
read) Miseq (hang Illumina) bang b kit Nextera Bejing RD181 61 (67,8)
XT v3, theo hudng dan di kem bd kit. RD207 1(1,1)

+ Phan tich két qua giai trinh tu None 13 (14,5)

Sau khi két thic giai trinh tu, may giai trinh Tong 90 (100,0)
ty cho ra 2 file nén c6 phan md rong la EAI 2 3(3,3)
“.fastg.gz” cho moi mau. File th& nhat chira trinh EAI EAI 4; EAL 5 11 (12,0)
tu theo chiéu xubi clia cac doan read, tén file EAI 4; ZERO 70 (76,0)
chira ky hiéu R1. File con lai chifa trinh tu theo None 8 (8,7)
chiéu ngugc clia cac doan read, tén file chira ky Tong 92 (100,0)
hiéu R2. Cac file dugc tai Ién hé thong Galaxy T, H 5(38,5)
(www.usegalaxy.org) dé tién hanh x{r ly va phan T/H T1; H1 1(7,7)
tich. Sau khi dugc tai 1én nén tang Galaxy, cac T1;, T2 3(23,0)
file trinh tu xu6i “_R1.fastg.gz"” va trinh tu’ ngugc T1,T2; T3; T5 4 (30,8)
“_R2.fastq.gz” cla mét mau dugc nhdm lai thanh Tong 13 (100,0)

mot bd suu tap (collection). Cac mau dat tiéu
chuan & budc 1ap rap bd gen dugc tién hanh xac
dinh dong (lineages) va dugi dong (sublinage)
bdng céng cu TBprofiler [6] clua cac chung VK
lao nghién ctru.

INl. KET QUA NGHIEN cU'U
3.1. Phan b6 dong cha cac chung vi
khuan lao nghién ciru ctia tinh Péng Thap
Bang 1. Phan b6 dong cua cac chiung VK
lao nghuén cuu tinh Pong Thap

Dong (linage) n Ty lé
Bejing 90 46,1
EAI 92 47,2
T/H 13 6,7
Tong 195 100,0

Két qua & bang 1 cho thay, trong 195 mau

chling vi khuén lao phén tich dudgc, cac chiing VK
lao nghién cltu thuéc 3 dong: Bejing, EAI va
LAM/H/T/X, vdi ti Ié dong EAI chiém 47,2% cao
nhat, k& do la dong Bejing chi€m 46,1% va dong
T/H chi€ém ti |é thap (6,7%).

Bang 2. Phdn b6 cdc dudi dong theo
dong vi khudn lao cua tinh Péng Thap

Bang 2 cho thdy, dong Beijing c6 cac dudi
dong gom: Beijing-RD105, Beijing-RD150,
Beijing-RD181 va Beijing-RD207. Trong d6 dudi
dong Beijing-RD181 chi€m cao nhat (67,8%) va
c6 14,4% chung vi khuén lao dong Bejing khéng
xac dinh dudc dudi dong. Boi v6i dong EAI cd
cac dudi dong phé bién l1a: EAI2, EAI4, EAIS,
trong d6, dudi dong EAI4 dudc tim thay nhiéu
nhat (76%), & cd nhom lao bénh vién va lao
cbng déng. Dong T/H phat hién dugc cac dudi
dong gém: T/H, T1/H1, T1/T2 va T1/T2/T3/T5,
trong doé, dudi dong T/H chiém cao nhat
(38,5%), k& d6 1a dudi dong T1/T2/T3/T5 chiém
30,8%, cac dudi dong con lai chiém ty € thap.

3.2. Phan bd dong va dudi dong cac
dong vi khuan lao theo nhém bénh nhan
nghién cfu

Bang 3: Phdn bé dong vi khudn lao theo nhém bénh nhén lao nghién ciu

, Dong VK lao Tong
Nhom BN lao Bejing (n,%) EAL (n, %) T/H (n, %) (n, %)
La0 BV 19 (46,3) 17 (41,5) 5(12,2) 41 (100,0)
Lao cong dong 45 (38,8) 64 (55,2) 7 (6,0) 116 (100,0)
Lao da khang 23 (85,2) 3(1L,1) 1(3,7) 27 (100,0)
Lao tai phat 3(27,3) 8 (72,7) 0 (0) 11 (100,0)
T6ng 90 (46,1) 92 (47,2) 13 (6,7) 195 (100,0)

Phan bd dong VK lao theo nhém bénh nhan lao nghién cliu, cac chung vi khuan lao thu dugc &
nhém bénh nhéan lao da khang chu yéu thudc dong Bejing (85,2%), nhdom bénh nhan lao cong déng
(55,2%) va lao tai phat (72,7%), lai thudc dong EAI la chi yéu. Nhém bénh nhan mac lao ndng tai
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bénh vién, ching vi khudn lao phan bd déu & ca 3 dong: Bejing (46,3%), EAI (41,5%) va T/H

(12,2%).

Badng 4: Phdn bé cdc dudi dong vi khuin lao theo nhém bénh nhén lao nghién ciu

Nhom bénh nhan lao
Dong VK Du'éi dong Lao BV Lao CD Lao KT LaoTP |Tdng (n,%)
(n,%) (n,%) (n,%) (n,%)
RD105; RD207 2 (66,7) 1 (33,3) 3 (3,3)
Bejing (1) RD150 3(25,0) 4 (33,3) 3 (25,0) 2 (16,7) 12 (13,3)
(n=90) RD181 12 (19,7) | 35(57,4) 14 (22,9) 61 (67,8)
RD207 1 (100,0) 1(1,1)
None 3 (15,4) 4 (30,8) 5 (38,5) 1 (15,4) 13 (14,4)
Tong 19 (21,1) 45 (50,0) | 23 (25,6) 3(3,3) |90 (100,0)
EAI 2 1(33,3) 2 (66,7) 3 (3,3)
EAL (2) EAI 4; EAI 5 1(9,1) 9 (81,8) 1(9,1) 11 (12,0)
(n=92) EAL 4; ZERO |15 (21,4)| 46 (65,7) 3 (4,3) 6 (8,6) 70 (76,0)
None 7 (75,0) 1(12,5) 8(8,7)
Tong 17 (18,5)| 64 (69,5) 3 (3,3) 8(8,7) | 92(100,0)
T, H 1 (20,0) 4 (80,0) 5 (38,5)
T/H (3) T1; H1 1 (100,0) 1(7,7)
(n=13) T1; T2 2 (66,7) 1(33,3) 3 (23,0)
T1; T2; T3; 75 | 1(25,0) 2 (50,0) 1 (25,0) 4(30,8)
Téng 5 7 1 13 (100,0)
Tong (1+2+3) 41 116 27 11 195

Ghi chid: Bénh nhan trong bénh vién, CD:
Cong dong, KT: Khang thudc; TP: Tai phat

Dong Bejing, cac dudi dong Bejing rai déu &
cac nhdm bénh nhéan lao, Bénh nhan nhém lao
Bénh vién c6 dudi dong RD207 chiém ty Ié cao
nhat (100%).

Dong EAI, cac dudi dong EAI tap trung chu
yéu & nhdom bénh nhan lao cong dong.

Dong T/H, Cac dudi dong T va H tap trung
cht yéu & 2 nhdom bénh nhan lao cong dong va
lao Bénh vién.

IV. BAN LUAN )
Cac nghién clfu dich té hoc phan tr vi khudn
lao trudc day da xac dinh cac dong vi khuan lao

M. tuberculosis chinh hién dang phan bo trén thé

gidi nhu Beijing, Haarlem, CAS, EAI, LAM, Manu,
S, T, X, va cac dudi dong phan bd dac thu theo
quéc gia nhu Manila, Delhi, VNM (Viét Nam),
Northaburi, SOM (Somali), BDG (Bangladesh). Ty
Ié phan bd cac dong, dudi dong vi khudn lao
khac nhau c6 vai tro va anh hudng khac nhau
dén tinh hinh va bién dong dich té hoc bénh lao
tai moi khu vuc. Cac nghién cliu cling chi ra
réng, phan b8 dong, dudi dong vi khuan lao M.
tuberculosis cd tinh dac trung theo khu vuc dia
ly, dac biét 1a cac tinh khu vuc ddng bang song
Clru Long, tur d6, anh huGng dén kha nang thich
('ng khac nhau cla vi khuén ddi véi cac quan thé
vat chu khac nhau, di€u nay cd y nghia rat quan
trong trong nghién ctu dich té hoc bénh lao tai
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dia phudng [3]. Két qua nghlen cttu cua ching
tdi ghi nhan 2 dong vi khuan lao cé ty 1& phan bd
cao tudng ducng nhau & tinh Bong Thap la dong
Bejing (46,1%) va dong EAI (47,2%). 2 dong
nay cling 1a 2 dong vi khuan lao phd bién & Viét
Nam, phu hop véi két qua cac nghién clu trudc
day. Theo két qua nghién clru cua Nguyén Thi
Van Anh (2009) vé dich té hoc phan tir bénh lao
tai Viét Nam ciing cho két qua hai dong vi khuén
lao dang Iluu hanh tai Viét Nam, d6 la dong
Beijing (30%) va dong EAI (70%). Ty Ié phan b6
dbng EAI dao dong manh tir 7% dén gan 60% &
cac khu vuc va vung mién khac nhau & Viét
Nam. & dong béng Bic b, ty I&é phan bd dong
Beijing & khu vuc thanh ph6 cao han khu vuc
nong thon. V& phan b6 cac dudi dong, cac
nghién cftu cho thay & dong EAI, c6 EAI4-VNM la
dudi dong phé bién nhét trong sd cac dugi dong
clia dong EAI & hai mién Bdc va Nam, trong khi
do6, dudi dong EAIS lai phan b8 phé bién & khu
vuc mién Trung [7]. K&t qua nghién c(ru phan bo
cac dudi dong vi khuén lao tai tinh Pdng Thap
cla chung t6i ciing cho két qua tuang tu, véi ty
|é dudi dong EAI4-VNM chiém 76%, dudi dong
EAI5 chiém 12%. K& qua nghién clu cua
Nguyén Van Hung [8] bang ky thudt
spoligotyping & bénh nhéan lao cac tinh phia Bac
cling cho két qua tuong tu, vdi ty Ié phan bo
dong Beijing chiém khoang 30%, phan bd dudi
dong EA15 chiém khoang 15% va EA14-VNM
khoang 6%.
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Céc két qua nghién clru mot an nita khang
dinh 2 dong vi khuan lao Bejing va EAL la 2
dong vi khuan lao pho bién & Viét Nam.

V. KET LUAN

Cac mau chang vi khuén lao nghién clu tai
tinh Dong Thap phan bo thudc 2 dong Bejing va
EAI chiém (ru thé. Dong Bejing chu yéu & bénh
nhan lao da khang, dong EAI chu yéu & bénh
nhan lao cong dong va lao tai phat.
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NGHIEN CU'U TINH TRANG HA PUONG MAU
O’ TRE SO’ SINH BENH LY CO CAN NANG THAP

TOM TAT

Muc tiéu: M6 ta ty 18, dic diém lam sang va
khao sat mét so yéu t6 lien quan dén ha dudng mau &
tré sd sinh can ndng thap bénh ly. P6i tugng va
phucng phap: Nghién ciu mé ta 80 tré sd sinh cd
can nang dudi 2500 gram dugc theo doi va diéu tri
bénh ly tai don vi Nhi sg sinh, bénh vién TruGng Dai
hoc Y Dugc Hué tir thang 04/2019 dén thang 03/2021.
Két qua: 32, 5% tré so sinh can nang thap benh Iy cd
ha dudng mau. Ty Ié ha duGng mau G tré can nang
nho hon so véi tudi thai 48,3% va can ndng phu hop
tudi thai 23,5%. Cac triéu chu’nq l&m sang thudng gap
la: thd nhanh, ha than nhiét va kém linh hoat; khong
b|eu hién 1am sang (34 6%). Nhiém trung sd smh sém
va tinh trang can nang nhd haon so vai tudi thai tang ty
Ié ha duGng mau @ tré sd sinh can nang thap vGi OR
lan lugt 13 4,7 va 3,0 (p<O. 05) Bénh ly cla me (dal
thao dudng, san glat hodc tién san glat), tudi thai, can
nang ldc sinh va tinh trang ngat cua tré khong lién
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quan dén ha dudng mau. K&t luan: Ty I€ tré sd sinh
can nang thap benh ly c6 ha derng mau kha cao. Ty
Ié tré sg sinh c6 ha dudng mau nhung khdng c6 biéu
hién 1am sang chiém 34,6%. Nhiém trung sd sinh sém
va can nang nhd hon so VO'I tudi thai tdng nguy cd ha
dudng mau & tré s sinh can nang thap.

Tur khoa: Ha duGng mau, sc sinh can nang thap.

SUMMARY

HYPOGLYCEMIA IN SICK NEONATES WITH

LOW-BIRTH-WEIGHT

Objective: to describe the proportion, clinical
characteristics and to identify the risk factors
associated with hypoglycemia in sick LBW neonates.
Subjects and methods: A cross-sectional descriptive
study with 80 sick LBW neonates admitted in NICU of
Hue University of Medicine and Pharmacy Hospital,
Hue, Viet Nam, from April 2019 to March 2021.
Results: A total of 80 neonates was included in our
analysis, 32.5% neonates had at least one episode of
hypoglycemia. Hypoglycemia was also accounted for
48.3% in the small for gestational age (SGA) babies and
23.5% in the appropriate for gestational age (AGA). The
common clinical symptoms of hypoglycemia were
tachypnea, hypothermia, and lethargy. The early-onset
sepsis and SGA were significantly associated with
hypoglycemia in LBW neonates (p<0.05). Whereas,
maternal morbidities (diabetes, pre-eclampsia or
eclampsia); or gestational age, birth weight, perinatal
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