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1. PAT VAN PE

Phé cau (Streptococus pneumoniae) 1 cau khuan, Gram dwong, khu trd tai
duong ho hap. Daéy 1a nguyén nhén chinh géy ra nhiéu bénh ly nghiém trong nhu
viém phoi cong dong, viém tai giita, viém phoi, nhlem khuan huyét, viém mang nao
mu véi ty 18 mic va tr vong cao & tré em dudi 5 tudi [1, 2, 3]. Theo T chuc Y té
thé gigi (WHO), hang nam c6 hang triéu nguoi nhiém phé cau, gdy ra hang tram
ngan ca tir vong, cha yéu 1a tré em dudi 5 tubi. Tai Viét Nam, nhiéu nghién ctru da
cho thay viém phdi & tré dudi 5 tudi do cin nguyén phé ciu chiém ty 1& cao. Nghién
ctru trén d6i tuong tré dudi 5 tudi bi viém phoi tai Bénh vién Nhi Thanh Hoa nim
2020 cho thay ty 18 phan 1ap phé cau 1a 34,5% [4].

Phé ciu c6 hon 90 serotype khac nhau, duoc phan loai dua trén cdu tric khang
nguyén polysaccharid. Day la yéu t lién quan t6i kha nang sinh 16p vo nhay de
khang thyc bao, trén thoat mién dich, tinh de khang khang sinh. Dong thoi, phé
cau cing co kha nang khang khang sinh va trén tranh 4p luc véc-xin nho tinh linh
hoat qua trung gian tai t6 hop [2]. Phé ciu c6 thé bién ddi gen ty nhién, c6 duoc
nhing dic diém méi béng cach ldy DNA tran tir méi trudng va két hop nd vao bo
gen cla no thong qua tai t6 hop [3, 5]. Mdi loai serotype c6 kha nang gy bénh va
khang thudc khac nhau, diéu nay gy kho khin trong viéc kiém soat va dleu tri cac
bénh do phé cau gay ra [6]. Trong viéc x4c dinh serotype cua phé cau, nudi cdy phan
lap ket hop v6i phan ing Quellung duoc coi 1a chuan vang. Tuy nhién phuong phap
nay can chuyén gia c6 kinh nghiém vé vi sinh 1am sang, ctng nhu ¢6 b khang huyét
thanh chudn lam tham chiéu. Trong thoi gian gan dédy, gen cps ma hoa cho vo
polysaccharid ctia phé ciu da dugc nghién ciru cho xac dinh serotype bang cic ky
thuat sinh hoc phan tir. Cac ky thuat nhu PCR da moi, phé sinh hoc, giai trinh ty gen
cps da dap ung duoc yéu cau xac dinh serotype phé cau, véi do chinh xéc cao [6, 8,
20]. Trong cac khang sinh diéu trj viém phdi cong ddong, bao gém phé ciu, thi
erythromycin (macrolid) dugc chi dinh cho tré va nguoi 16n [2, 6]. Nghién ctru cua
Ping Thi Soa giai doan 2017 - 2022 cho thay phé cau co ty 1é khang khang sinh cao
v6i penicillin G/V, amoxicillin, macrolid [7]. Trong cac gen lién quan dé khang véi
macrolid thi ermB dong vai tro chinh, va dugc phat hién véi ty 1€ cao trong chung
phé cau tir 1am sang trong cac nghién ctru gan day [2, 6, 9]. Piéu d6 khang dinh tam
quan trong cua viéc nghi€n ciru, giam sat tdc nhin giy bénh phé cau khuan ¢ Viét
Nam dé c6 nhitng khuyén cao kip thoi trong diéu tri va phong bénh. Dé dy phong
viéc phét sinh truong hop bénh do phé ciu xdm nhép, tiém ching vic-xin 1a phuong
phép pho bién va hiéu qua. Dé lua chon ching phé cau phu hop cho phat trién véc-
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Xin, can c6 hiéu biét vé cac serotype pho bién trong cong dong [15, 16]. Hién tai, cac
loai védc-xin duoc st dung & Viét Nam bao gdm Synflorix (GSK - Bi) bao phu 10
serotype (PCV10): 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F va 23F. Vic-xin Prevenar 13
(Pfizer - My) gém 13 serotype (PCV13): 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A,
19F va 23F. Loai Pneumo 23 (Sanofi - Phép) gém 23 serotype (PPSV23): 1, 2, 3, 4,
5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F,
33F. Do vay, chung t6i thuc hién nghién ctru nay véi muyc ti€u xac dinh serotype ctia
phé cau phan 1ap tai cong dong ¢ Thai Nguyén, Ha Giang, Pac Lik, Binh Duong
nam 2020 - 2022.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. D6i twong va dia diém nghién ctru

- 108 chung phé cau phén 1ap dugc tir cac mau dich ty hiu tré em 6 -7 tudi,
thudc truong tiéu hoc tai 4 tinh Ha Giang (26 chung), Thai Nguyén (5 ching), Pik
Lak (64 chung) va Binh Dwong (13 ching).

- Thoi gian thu dich ty hau dé phan lap chiung: Thang 12/2020 dén 12/2022.

- Pia diém thu mau: Thanh phé Ha Giang, tinh Ha Giang; huyén V5 Nhai, tinh
Thai Nguyén; huyén M’Drak, tinh Dak Lak; huyén Phu Gido, tinh Binh Duong.

- bia diém phan tich: Vién Y sinh Nhiét d6i/ Trung tdim Nhiét d6i Viét - Nga.
2.2. Phuwong phap nghién ciru

- Thiét ké nghién ctru: Nghién ctru mé ta cit ngang.

- Phuong phép phén tich trong phong thi nghi¢m:

Chung vi khuan Iuu tai phong thi nghiém dwgc nuéi cdy ting sinh trén moi
truong thach mau, diéu kién khi truong 5% CO2, nhiét do 37°C, trong 12 - 24 gio.
Khuén lac phé cau duoc tach chiét ADN theo hudng dan cua bo sinh pham QIAamp
DNA mini Kit ctia hang Qiagen. Serotype ciia chiing phé cau duoc xac dinh bang k¥
thuat PCR da mdi phat hién ving gen cps, v6i bd moi dua trén trinh tw gbc coa
Trung tdm kiém soat dich bénh Hoa Ky [8] va tac gia Kensuke Nagai, Nhat Ban [9].
Chuong trinh nhiét PCR nhu sau: 95°C trong 1 phut; tiép theo 35 chu ky gdm: 95°C
trong 20 gidy, 58°C trong 20 gidy, 72°C trong 25 gidy; Giai doan két thuc: 72°C
trong 2 phut, giit & 4°C, thuc hién trén may PCR Eppendorf. San pham PCR duoc
dién di trén gel agarose 2% chira chat huynh quang RedSafe, v6i hiéu dién thé 90V,
trong 45 phit, bang may GelDoc.

2.3. Xir Iy sb liéu

S liéu dugc nhap s6 lidu vao p}lﬁn mém Excel 2019, phan t}'ch bang phan mém
IBM SPSS 20.0 theo phuong phap thong ké y sinh hoc. Két qua thé hién dudi dang:

- S6 mau (n), ty 1& phan tram (%), va gia tri p.

- So séanh ty 1¢ dung kiém dinh 3> Mantel-Haenszel hodc Fisher-exact, gia tri
khéc biét c6 y nghia thong ké vadi p < 0,05.
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2.4. Pao dirc nghién ciru

Cha me, nguodi gidm ho cia tré¢ em 6-7 tudi duoc gidi thich vé muc dich va noi
dung ctia nghién cu trude khi thu mau, va chi tién hanh khi c6 sy chdp nhan tham
gia cua cha me/nguoi giam ho bang phiéu chip thuan tham gia nghién ctru. Thong
tin ca nhan vé doi tuong nghién ciu dugc luu gitr theo quy dinh cua Trung tam
Nhiét déi Viét - Nga. Nghién ctru da dugc Hoi dong dao duc trong Nghién cuu Y
sinh hoc Trung tdm Nhiét doi1 Viét - Nga chép thuan v&i ma sé 22/2020/VREC, tai
vin ban s6 4340/CN-HPDD (18/12/2020), 1099/CN-HPDD (21/4/2022).

3. KET QUA VA THAO LUAN

Bang 1. Két qua x4c dinh serotype ciia cac chiing phé cau

Tinh 1 4 Giang | Théi Nguyén | Binh Duong | ik Lik | Téng
Serotype n n n n (%) n (%)
3 1 0 0 1(1,6) | 2(1,8)
5 2 0 0 0 2(1,8)
6ABC 4 1 5 17 (26,6) | 27 (25,0)
11A/D 1 1 0 0 2(1,8)
13 0 0 0 1(1,6) | 1(0,9)
14 3 0 0 1(1,6) | 43,7
15A/F 2 0 1 2(3,1) | 5(4,6)
15B/C 0 0 0 233,1) | 2(1,8)
19A 0 0 0 6(9.4)* | 6(506)
19F 6 2 2 5(7,8) | 15(13,9)
23A 1 0 0 7(10,9) | 8(7.4)
23F 0 0 1 5(7.8) | 6(5,6)
39F 0 0 0 5(7,8) | 5(4,6)
Xac dinh 20 4 9 52 85
Chua xac
dinh 6 1 4 12 (18,8) | 23 (21,3)
Téng 26 5 13 64 108

* p = 0,046, so sanh gilta Pik Lak véi toan bo céc chung con lai

Trong sb céc serotype dugc phat hién, 6ABC chiém ty 1& cao nhit (25%), tiép
theo la 19F (13,9%), 23A (7,4%), 19A (5,6%), 23F (5,6%), con lai cac serotype khac
chiém ty 1& thap hon, nhu chi tiét trong Bang 1. Vi serotype 19F, c6 xu huéng phat
hién véi ty 1 thap hon ¢ Pak Lk (7,8%) so véi ty 1é trung binh (13,9%). Tuy nhién,
tinh Dak Lik lai c6 diém ndi bat 1a phat hién duoc nhimg serotype khong c¢6 ¢ tinh
khac nhu 13, 15B/C, 19A, 39F; hodc phat hién rét it & tinh khac nhu 23A, 23F. Su
khac biét n6i trén chua duge xac dinh 15 1y do phat sinh, va cin tiép tuc nghién ctu
sau hon trong twong lai & nim duoc ngudn gdc tinh da dang ching dia phuong. Ciing
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tuong tu, trén dia ban thanh phé Ha Giang, serotype 5 khong phat hién duoc ¢ noi
khac, hoac serotype 14 it dugc phat hién tai cac tinh con lai. Tuy nhién, do han ché
cua sb chung phan 1ap tai cac dia phuong, nén xu huong khac bi€t nay khong co y
nghia thong ké, ma chi mang tinh chat mo ta c4 biét cia nghién ctru nay.

Vé dic diém cua cac serotype, theo mot nghién ctu tai Trung Qudc cho thiy
serotype 3 ¢6 doc luc cao hon, con 14, 19A, 19F va 23F ¢6 doc luc thap hon [17]. Trong
do serotype 3 c6 mang dic thi vé 16p vo polysaccharid dé khang manh véi thyc bao va
cac co ché mién dich dich thé, giam hiéu Iyc cua véc-xin, dong thoi gay ty 18 tir vong
cao trén dong vat thuc nghiém [17]. Nhu vay véi cac ching dugc phan 1ap trong nghién
ctru ndy, chi ¢ 01 ching serotype 3 tir Ha Giang, con lai chiém da s 1a cac ching co
doc luc thap. Didu nay ciing pht hop vi ngudn mau 1a tir tré em tai truong tiéu hoc, c6
tinh trang strc khoe binh thuong, khong c6 dau hiéu bénh 1y nhiém khuan ho hap.

M1 2 3 4 5 6 M7 8 9 10M

D11 BD13 BD1B

1013bp

500 bp
400 bp
300 bp

Hinh 1. Két qua dién ~di phat hién serotype trén mot sb m?all dai dién
M: thang ADN, BD: mau tr Binh Duong; 1-107: vi tri cac mau de_}i dién;
6ABC, 15A/F, 19F, 23F: tén serotype; San pham PCR r0 rang sac nét.

Hién tai, con 23 chung chua xac dinh dugc serotype, theo cac cong bd trudc
day, chung phé cau loai nay thuong khong mang vo polysaccharid, 13 mot trong cac
yeu. t6 xac dinh doc lyc. Do do6, ching khong xac dinh dwoc serotype thudng it xAm
nhiém va khong gay ra bénh 1y nghiém trong [19]. Tuy nhién, trong tuong lai,
nghién ciru cén ap dung phuong phap giai trinh ty gen thé hé moi dé xac dinh chinh
xac hon vé dic diém serotype ciia cic ching noi trén.

Trong cic nghién ctru khac tai Viét Nam, hau hét cac tac gia phan tich miu
trén ddi tugng tré nhdp vién vi céac nhiém khuan sau do phé clu, nhu viém phéi,
viém mang ndo. Do d6, viéc so sanh ty 1&, loai serotype phé cau cling mang tinh chat
trong d6i do dbi twong nghién ciru khac nhau. Trong mot nghién ciru tién hanh nim
2020-2022 & 160 tré em dudi 5 tudi, mic viém phoi va diéu tri tai Bénh vién San
Nhi Nghé An, cho thay c6 12 type huyét thanh phé cau dang luu hanh, phd bién nhét
co 19F (69,5%), 19A (7,5%), 9V (4,4%), 9A (3,8%), 6A (2,5%) [1]. Ngoai 6A, 19A,
19F 14 ¢6 sy twong déng vé mirc phd bién so voi nghién ctru cta chung t61, tai Nghé
An c6 thém 9A, 9V, day c6 thé 1a mot dau hiéu vé tinh khac biét giira d6i tuong tai
cong ddng so voi tré nhap vién. Trong mot nghién ctru & 228 tré em mac viém mang
ndo mu, diéu tri tai Bénh vién Nhi Trung wong, ndam 2015-2021, d3 x4c dinh dugc
17 serotype, phd bién 1a 6A/B (27,6%), 14 (20,6%), 23F (13,6%), 19F (6,1%)
[10]. Piém dang luu y la tinh phd bién cua 6A/B, 19F giéng nhu nghién ctu nay,
nhét 1a so voi mau tir Pak Lak, go1y rang dia phuong nay can luu tm trong giam
sat va du phong dich bénh do phé cau. Trong béo cdo tai Bénh vién Nhi Trung uong
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[10] nhén thdy serotype 14 phd bién hon so véi nghién ctu cua ching t0i va nhom
viém phoi tai Nghé An, day cung la mot chi dau vé su khac biét giita phé cu trong
viém mang ndo mu voi cac dbi twong khac.

Trong mot nghién ctru trén tré em tai cong déng, tai Thai Lan nam 2013 [11],
tac gia da bao cao cic serogroup/serotype phd bién gom 6 (6A, 6B, 6C) (46,1%), 23
(23F, 23A, 23B) (14,6%), 19 (19F, 19A, 19B, 19C) (8,5%), 15 (15F, 15A, 15B,
15C) (6,9%), va 14 (6, 1%). Nhu vay trén dbi tuong tré¢ em o khu vyc Dong Nam A
gdm Thai Lan va Viét Nam c6 su twong dong vé cac serotype pho bién. Nghién ctru
trén quy mo 16n tai Trung Qudc (2022) cho thiy serotype phd bién nhat 1 23F, 19F,
19A, 14 va 3 [17]. Nghién ctru cua tac gia Amani El-Kholy tai Ai Cép xac dinh dugc
serotype phé cau phd bién nhit bao gdbm 6ABC, 19F va thém serotype 5, 18ABC la
khac biét so v6i khu vuc chau A [6]. Su khéc biét cua cac serotype co thé do su khac
biét tw nhién theo yéu t6 dia 1y hodc do tiém ching vic-xin [12, 13, 14], do d6 khi
tré em hay cac dbi twong co tiép xic v6i chung phé cau tai khu vuc dia Iy méi can
lru ¥ tiém phong bo sung dé giam nguy co phat sinh bénh nhim khuén.

Bang 2. Ty 1¢ phat hién gen ermB trén serotype 14, 15, 19, 23
Serotype 14 15 19 23
(n=4) (n=7) (n=21) (n=14)
Mang ermB 0 3 13 2 17
Ty 1¢ 0 42,9% 61,9% 14,2% 47,2%

N =36

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

DLe DL10 DL11 DL12 DL13 DL14 DL15

e S aw

Hinh 2. Két qua dién di phat hién gen ermB trén mot s6 mau dai dién
M: thang ADN, DL: mau tir Dk Lik; 1-15: vi tri cac mau dai dién;

Theo cac cong bd trude day, cac serotype ciing c6 lién quan t6i tinh khang
khang sinh, trong do serotype 14, 15, 19, 23 duogc thong ké nhiéu trong cac tai liéu
khac nhau [17, 18]. Trong nghién ctru nay thi cc serotype 14, 15, 19, 23 chiém tong
s6 36 chiing (33,3%), va dugc phan tich bd sung bang phuong phap PCR phat hién
gen emrB lién quan t6i1 tinh khang erythromycin, theo quy trinh cia Kensuke Nagai
[9]. Két qua cho thay 17/36 (42,7%) ching c6 mang gen ermB, trong d6 serotype 19
c6 ty 1& cao nhét 13 61,9%, con serotype 14 khong phat hién dugc gen ermB. Nhu
vdy trong nghién ctru nay, serotype 19 c6 lién quan nhiéu toi khang erythormycin.
Tuy nhién, trong nghién ctru nay, do sé lugng chung con nho, nén so6 liéu chi mang
tinh chat xu huéng, chua c6 y nghia rd rét, chi tiét nhu Bang 2.
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So sanh sy phat hi¢n cia chung t6i véi cac véc-xin PCV10, PCV13, PPSV23
thdy hau hét da chtra cac serotype phd bién. Tuy nhién, serotype 15 A/F va 39F lai
khong duoc bao phi bdi cac vic-xin néi trén. Piéu ndy c6 1& lién quan t6i tinh doc luc
cta serotype cu thé khi duoc Iya chon dura vao vac-xin, c6 thé 1y gidi khi so sanh voi
cac d6i twong mac bénh viém phoi [1], hay viém mang ndo mu [10], ciing khong phat
hién duoc serotype 15F va 39F. Mic du vay, trong twong lai, cac nghién ctru méi van
can duoc tién hanh dé giam sat nguy co cua cac serotype chwra bao phit boi vic-xin.

Nghién ctru nay con tdn tai mot sd han ché, trong d6 cé viéc dia diém nghién
ctru chi 1a mot huyén trong cac tinh dugc lga chon thu mau. Tuy cac tinh da g6m cac
loai hinh hanh chinh dia ly khac nhau, nhung chua dai dién dugc cac vung mién cia
Viét Nam. Mit khac, sb chung phan 1ap trén thuc té con han ché, do d6 cling anh
huong toi viée thong ké vé ty 1& cac serotype, ngoai trir Dik Lik c6 sé mau du 16n
(64), con cac dia phuong khac méi dung & mire mo ta hién trang. Vi vay trong tuong
lai can c6 nghién ctru v&i quy md 16n hon, ciing nhu ap dung cac phuwong phap phan
tich gen thé hé mai dé sb 1idu co tinh cap nhat va hién dai hon.

4. KET LUAN

Trong giai doan 2020-2022, chung t61 da xac dinh dugc 12 serotype tir 85/108
chung phé ciu c6 ngudn gdc tir dich ty hau tré em tai cac truong tiéu hoc & tinh Pak
Lik, Ha Giang, Binh Dwong va Thai Nguyén. Céc serotype xac dinh dugc bao gdm 3,
5,6ABC, 11A/D, 13, 14, 15A/F, 15B/C, 19A, 19F, 23A, 23F, 39F. Trong d6, serotype
6ABC (25%) va 19F (13,9%) chiém ty 1é cao nhat. Pék Lk 13 dia phuong c6 tinh da
dang serotype cao nhat va la noi duy nhét c6 phat hién serotype 19A, tinh Ha Giang
cling c6 tinh da dang cao véi dic thu serotype 5. Trong sb cac chung thudc serotype
14, 15, 19, 23 gen ermB lién quan khang erythromycin dugc phat hién nhiéu nhat &
serotype 19 (13/19 chung). Céc serotype chu yéu phat hién dugc c6 thanh phan ty 18
kha twong dong véi cac nudce khu vie chau A ndi chung, va déu duoc bao phu boi cac
véc-xin hién co tai Viét Nam. Nghién ctru con han ché trong quy mé ¢& mau va dia
diém nghién ctru, do d6 mai dimg ¢ mirc mo ta hién trang chua c6 thé nhan dinh chinh
xé4c vé xu huéng dich t& hoc. Tuy nhién nghién ciru ciing da néu dugc céc serotype dai
dién Iuu hanh trong cong dong va tuong thich véi cac vic-xin sin co.
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SUMMARY

APPLICATION OF MULTIPLEX PCR IN STUDY ON THE SEROTYPE OF
STREPTOCOCCUS PNEUMONIAE STRAINS ISOLATED FROM CHILDREN
IN PRIMARY SCHOOLS AT THAI NGUYEN, HA GIANG, DAK LAK, BINH

DUONG IN 2020 - 2022

Objectives: To identify the serotypes of Streptococus pneumoniae strains
those were isolated from children in primary schools at Thai Nguyen, Ha Giang,
Dak Lak, and Binh Duong province, in 2020 - 2022. Methods: This is a descriptive
study that was conducted on 108 S. pneumoniae strains isolated from
nasopharyngeal samples of children aged 6 to 7 years. Laboratory investigation was
including bacterial culture and multiplex PCR for serotyping of S. pneumoniae
strains. Results: 12 serotypes of S. pneumoniae were identified among 85/108
strains, of them 23 (21.3%) were non-typeable pneumococci. Definitive serotype
was included 3, 5, 6ABC, 11A/D, 13, 14, 15A/F, 15B/C, 19A, 19F, 23A, 23F, and
39F. Serotypes 6ABC (25%) and 19F (13.9%) were the most prevalent, primarily
distributed in Dak Lak, Ha Giang, and Binh Duong. Dak Lak is site with the highest
diversity of S. pneumoniae serotypes and only place where serotype 19A was
detected. Ha Giang province also had high diversity with the typical serotype 5.
Among strains belonging to serotypes 14, 15, 19, 23, the ermB gen related to
erythromycin resistance was detected most frequently in serotype 19 (13/19 strains).
The mainly detected serotypes have similar proportions to those in Asian countries,
and were covered by existing vaccines in Vietnam such as PVC10, PVC13. The
study is still limited in sample size and study sites, and needs to be expanded in the
future, and new techniques should be applied for further research. Conclusion: The
study has described the majority serotypes of representative circulating S.
pneumoniae strains among 6 -7 years old children in Thai Nguyen, Ha Giang, Dak
Lak, Binh Duong, during the period 2020-2020. The composition of the serotypes is
still compatible with the vaccines available in Vietnam.

Keywords: S. pneumoniae, serotype, vaccine, vdac-xin.
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