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TOM TAT
Dit vin dé: Viéc xdc dinh cdc yéu 16 tién dodn sot xudt huyét Dengue nang c6 y nghia quan
trong trong quan ly va diéu tri bénh. Ferritin huyét thanh, ciing voi mot so chi so can lam sang khdc
6 thé dong vai tro trong danh gid mirc do nang cua ot xudt huyet Dengue nhung chua dwoc nghién
cuu day di. Muc tiéu nghién civu: Mo ta dic diém nhan khau, lam sang, cdn lam sang o tré sot
xuat huyét Dengue va xdc dinh gia tri ferritin huyét thanh bao gom dé nhay, dg ddic hiéu, nguong
cat trong tién dodn sot xudt huyét Dengue nang o tre em. Déi twong vi phwong phap nghién ciru:
Thiét ké nghién ciru nghiém phdp chan dodn dwoc thuc hién trén 104 tré dwgc chan dodn sot xudt
huyét Dengue nhdp vién tai Bénh vién Nhi dong Can Tho tir 05/2024 dén 03/2025. Dung dwong
cong ROC daé danh gia gid tri tién dodn ciia ferritin trong SOt xudt huyet Dengue nang. Ket qud: Co
tdt ca 104 ca sot xuat huyet Dengue dwoc dua vao phan tich gom 22 bénh nhan sot xudt huyét
Dengue nang va 82 sot xudt huyét Dengue khong néng, tudi trung binh 7,5 + 4,2 tuéi. Vao ngay nhap
vién dau tién (N1), nong dg trung vi (IOR) ferritin huyét thanh (ng/mL) ciia nhom sot xudt huyét
Dengue néng la 5277 (2752-6029) va sot xudt huyet dengue khong nang la 194 (84-612).Vao ngay
thir 3 (N3) sau nhdp vién, ferritin ciia nhém sot xudt huyét dengue ning va khéng ndng lan lwot la
2176 (1416-3817) va 184 (98-541) ng/mL.Véi ngueong cat 1443 ng/mL (N1), gid tri dw dodn sét xudt
huyét dengue ndng ciia ferritin c6 AUC= 0,946, do nhay= 91%, va do déc hiéu= 86,6%. Vi nguong
cat 870 ng/mL (N3), gid tri tién dodn sot xudt huyét dengue ndng cua ferritin cé6 AUC la 0,967, dg
nhay va do ddc hiéu lan luot la 100% va 87,8%. Két lugn: Nghién citu nay goi y rang tang ferritin
huyét twong cé y nghia tién dodn SOt xudt huyet dengue ndng o tré em nhdp vién.
Tir khéa: Sot xudt huyét Dengue, yéu t6 tién lwong, ferritin, cdn lam sang.

ABSTRACT

THE PREDICTIVE VALUE OF SERUM FERRITIN
FOR SEVERE DENGUE IN PEDIATRIC PATIENTS
AT CAN THO CHILDREN'S HOSPITAL IN 2024-2025
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Background: The identification of predictive factors for severe dengue (SD) is of paramount
importance for effective disease management and therapeutic interventions. While serum ferritin,
alongside other established clinical and laboratory biomarkers, has been hypothesized to play a
significant role in assessing SD severity, its specific predictive value in pediatric populations
warrants more thorough investigation. Objectives: To describe the demographic, clinical, and
laboratory characteristics in pediatric Dengue patients and to determine the predictive value of
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serum ferritin, including its sensitivity, specificity, and cut-off threshold, in predicting severe Dengue
in children. Materials and methods: A prospective diagnostic test study was conducted on 104
children diagnosed with Dengue admitted to Can Tho Children's Hospital from May 2024 to March
2025. A univariate logistic regression model was employed to identify laboratory parameters
associated with disease severity, and Receiver Operating Characteristic (ROC) curves were used to
assess the predictive value of ferritin in severe Dengue. Results: A total of 104 SD patients were
included in the analysis, comprising 22 severe SD cases and 82 non-severe SD cases. The median
age was 7 years (IQR: 4—11). Serum ferritin levels (ng/mL) were significantly higher in the SD group
compared to the non-severe SD group: for day 1 (D1), 194 (84.3—612.8) vs. 5277.7 (2752.8—-6029.3),
and for day 3 (D3), 183.8 (98.7-541.2) vs. 2176 (1416.2-3817). At a cut-off of 1443 ng/mL, ferritin
demonstrated 91% sensitivity and 86.6% specificity, with an area under the curve (AUC) of 0.946
for DI and 0.967 for D3. The 870 ng/mL threshold yielded 100% sensitivity and 87.8% specificity.
Conclusion: This study suggests that serum ferritin is a valuable predictive biomarker for assessing
SD in pediatric patients.
Keywords: Severe dengue, predictive factors, ferritin, laboratory markers.

I. PAT VAN PE

S6t xuat huyet Dengue (SXHD) la bénh nhiém vi rat Dengue lay truyén tr mudi
sang ngu:(n chi yéu 1a mudi Aedes aegypti [1]. Ty 1¢ mic SXHD toan cau tang rd rét, udc
tinh mdi ndm trén trén thé giéi co khoang 390 triéu nguoi nhiém vi-rit Dengue, khoang 96
triéu ngudi co biéu hién 1am sang [2]. Nam 2023, tai Viét Nam vo1 149.557 truong hop mac
bénh va 36 truong hop tir vong [3]. Bénh ¢6 thé dan toi hau qua soc giam thé tich tudn hoan,
roi loan dong mau, suy tang va co thé dan dén tir vong trong truong hop nang [1].

Viéc phat hién som SXHD c6 soc dé diéu tri kip thoi co vai tro rat quan trong [1].
Céc nghién ciru gan day chi ra c6 mdi lién quan giita sy gia tang ndng do ferritin huyét thanh
v6i SXHD niang [4] . Cac yéu té khac nhau dé tién doan muc do nang cta bénh sbt xuat
huyét Dengue & tré em nhu ting dung tich hong cau (DTHC), giam tiéu cau, ting men gan
Aspartate transaminase (AST), Alanine aminotransferase (ALT), gidam albumin mau, kéo
dai thoi gian prothrombin (PT) va thromboplastin timg phan hoathoa (APTT) [5]. Tuy nhién
chua c6 nhiéu nhitng nghién ctru vé su lién quan giita nong ferritin huyet thanh v&1 muace do
nang cua SXHD. Do d6 nghién ctru dugc thuc hién véi muc tiéu nham mo ta dic diém nhan
khau, 1am sang, can 1am sang & tré SXHD va xé4c dinh gia tri ferritin huyét thanh bao gom
dd nhay, do dac hiéu, ngudng cit trong tién doan SXHD nang ¢ tré em tai Bénh vién Nhi
d6ng Can Tho.

II. POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Péi twong nghién ciru

Tat ca bénh nhan tir 2 thang dén 15 tubi dugce chan doan SXHD diéu tri tai Khoa S6t
xuat huyét Bénh vién Nhi ddng Can Tho tir thang 05/2024 dén thang 03/2025.

- Tiéu chuén lya chon:

Bénh nhi thoa céc tiéu chuén sau:

+ Tudi: 2 thang —15 tudi dugc chan doan mic SXHD theo tiéu chuan cia TCYTTG
nam 2009: Bénh nhan séng hodc dén tur vung c6 dich co biéu hién sbt cao dot ngot, lién tuc
2-7 ngay va cd it nhét 2 trong céc d4u hiéu sau: Budn non, non; phat ban; dau co, dau khop,
nhtre hai hd mat; xuat huyét da hodc dau hiéu day that duong tinh; hematocrit (Hct) binh
thuong hoac tang; bach cau binh thuong hodc gidm,; tiéu cau binh thuong hoac gidam([6]

224



TAP CHi Y DUQ'C HOC CAN THO - SO 87/2025

+ Pugc chan doan cin nguyén virus Dengue bang test nhanh NS1 Dengue (+)
va/hodc IgM test nhanh hodac MAC-ELISA (+).

+ Gia dinh bénh nhan dong y tham gia nghién ctru.

- Tiéu chuén loai trir: Co nhiing bénh ly khac di kem: suy gan, suy than, hoi chimg
than hu, suy tim, thalassemia hodc cac bé¢nh man tinh phuy thudc vao truyén mau.

2.2. Phuong phap nghién ctiru
- Thiét ~ké nghién ciru: Nghiém phap chan doan (Diagnostic Test Study)
- C6 mau: DPuogc tinh theo cong thurc sau:

Z? ax Sens(1 — Sens) 2
1—= Z5 i, XxSpec(1l — Spec
nl = 2 van2 = t-aj2 X 5P ( pec)

d?x Prev d?x (1 — Prev)

v6i d6 nhay (Sens) =94% va do dic hiéu (Spec) =71%[7]; d 1a sai s6 chuan 0,1; a 1a
do tin cay 1a 5% => Z=1,96; p=22,4% (ty 1¢ SXHD ning theo nghién ctru Nguyén Khanh
Toan va cong sy nam 2022[8]. Suy ran1=97, n2=102. Thuc té thu thap dugc 104 tre.

Phuong phap chon mau: chon mau thuan tién khong xac suét tat ca ddi tugng thoa
tiéu chuin chon mau trong thoi gian nghién ctru.

- Noi dung nghién ctru: Tét ca cac truong hop SXHD nhap vién déu ghi nhan cac
dic diém vé 1am sang va nhan khau hoc. Cac xét nghiém duogc lam ngay cho céc truong hop
SXHD néng. Cac truong hop SXHD khong ndng dugc lam xét nghiém ferritin lan 1 tir ngay
nhap vién dau tién (N1) twrong ing ngay 3-6 ctia bénh va lan 2 dugc lay sau 2 ngay nhép
vién (N3) tudng tmg ngay 6-9 cua bénh. Céac xét nghiém con lai néu duoc 1am nhiéu lan,
chon cac chi s6 xét nghiém co gia tri cao nhat cho Het, men gan, APTT, PT va thap nhét cho
bach ciu, tiéu cau, albumin, va fibrinogen.

- Phwong phap thu thap s0 ligu: Lap phiéu c6 sin ddy du cac thong tin can thu
thap vé dic diém nhan khau hoc (gioi, tudi, tinh trang dinh dudng, noi cu ngy, phan do
nang). bac diém 1am sang bao gom sOt, xuat huyét dudi da, xuat huyet niém mac, xuat
huyet tiéu hoa, gan to, da sung huyét, nhure dau dau co, non 6i. Pic diém can 1am sang bao
gom s0 luong bach cau mau, s6 lugng tiéu cau, Het, men gan, xét nghiém dong mau, ferritin
huyét thanh. Chung t6i chia bénh nhan thanh 2 nhém SXHD ning va khéng ning dugc phan
loai theo bang phén loai cia WHO 2009 [6]. SXHD ning khi tré c6 mot trong cac biéu hién
sau: (1) Thoat huyét twong ning; (2) Xuat huyét ning; (3) Suy tang ning. Cac biéu hién séc:
mach nhanh nho, huyét ap kep hoac tut, kém cdac triéu chimg nhu da lanh am, but rit hodc
vat va, li bi hodc sdc ning (mach nho kho bat, huyét 4p khong do duoc).

- Phwong phap thu thap va xir ly s0 li¢u: Céc bién dinh luong trinh bay dudi dang
trung binh (d¢ Iéch chuan) néu phan phéi chuan hoic trung vi (khoang ta phan vi (IQR))
néu khong phan phdi chuan. Céc bién dinh tinh duoc trinh bay duoi dang tan sd (ty 1& phan
tram). So sanh sy khac biét ctia hai bién dinh tinh sir dung kiém dinh %2, hodc Fisher’s Exact.
So sanh su khac biét glu’a hai gia tri trung binh dya vao test Student (T test). Dung duong
cong ROC dé so sanh gia tri tién doan cla cac bién du doan. Dua vao chi s6 Youden, tim
diém cét thich hop c6 dd nhay, do dac hi€u cao nhét cua ferritin dé phan biét gitrta SXHD
ning va khong nang. Su khéc biét c6 ¥ nghia thong ké khi p < 0,05. Phan tich s liéu bang
phan mém SPSS phién ban 26.0.

- Pao dirc trong nghién ciru: Nghién ciru dugce chip thuan boi Hoi dong Pao duc
trong Nghién ctru Y sinh hoc Truong Pai hoc Y Duoc Can Tho (s6 24.323. HV/PCT-
HDbDD).
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III. KET QUA NGHIEN CUU

Cic chi sé xét nghiém giira 2 nhom SXHD khong nidng va ning
7 Tu thé{lg 05/2024 d@én 03/2025, chung t(}i thu :[hélp duoc 104 bénh nhi thoa man ti€éu
chuan chon mau nhap vién tai Bénh vién Nhi dong Can Tho.
3.1. Pic diém nhan khau hoc
Bang 1. Dac diém nhéan khau hoc

Dic diém chung Tan sb Ty 1& (%)
Nhom tudi 1-5 tudi 35 33,7
X 2. | 6-10 tudi 38 36,5
j: 3
Trung binh 7.5 + 4,2 tudi ~10 1 31 20.8
e Nam 59 56,7
Gidi tinh Nt 45 433
Binh thuong 73 70,2
Tinh trang dinh dudng | Suy dinh dudng 9 8,7
Thira can/ Béo phi 22 21,2
A an x SXHD ning 22 78,8
Phan d6 nang SXHD 82 21,2

Nhan xét: Nhom tudi trung binh trong nghién ctru 1a 7,5 + 4,2, phan bd cha yéu
nhém 6-10 tudi (36, 5%). Tre trai mac SXHD nhiéu hon tré gai. Ty s6 nam/nir 1a 1,3/1. Ty 1¢
thira can béo phi chiém 8,7%. C6 82 (78,8%) trudng hop SXHD, 22 (21,2%) 1a SXHD ning.

3.2. Pic diém lAm sang va cin 1am sang & tré sot xuit huyét Dengue
Bang 2. Pic diém 1am sang & tré sot xuat huyét Dengue theo d6 ning (n=104)

SXHD | SXH khéng
Dic diém Téng n (%) nang nang OR p
n (%) n (%)
Xuat huyét dudi da 55 (52,9) 21(95,5) | 34(41,5) | 18,7(2,6-133,9) | <0,001
Xut huyét niém mac | 20 (19,2) 10 (45,5) 10(12,2) 3,5(1,76-6,9) | 0,001
Xuat huyét tiéu hoa 3(2,9) 3 (13,6) 0(0) 5.3 (3,6-7,9) 0,008
Gan to 27 (26) 18 (81,8) 9 (11) 12,8 (4,8-34,5) | <0,001
Da sung huyét 51 (49) 15(62,8) | 36(43,9) 2,2 (0,99-5) 0,056
Nhirc dau 51 (49) 20(90,9) | 31(37,8) | 10,3 (2,6-42,2) | <0,001
Dau co, dau khop 36 (34,6) 16(72,2) | 20(24,4) | 5,03 (2,2-11,7) | <0,001
N6n nhiéu 40 (38,5) 21 (95,5) 19 (23,2) | 33,6 (4,7-240.1) | <0,001

Nhan xét: Ty 1 cac triéu chtng xuat huyét dudi da, xuat huyét da niém, gan to, nhtrc
dau, dau co, khdp, non 61 nhiéu hon nhom khong néng, sy khac biét co6 y nghia thong ké.
Béang 3. Dac di€ém can lam sang & tré sot xuat huyét Dengue theo d§ nang (n=104)

Dic diém SXHD nang (n=22) SXH khong nang (n=82) p
Bach cau (G/L) 3140 (2700 - 5467) 4000 (2810 - 5467) 0.014
Tiéu cau (G/L) 20 (17 - 25) 178 (102 - 248) 0.001
Hematocrit (%) 46,23+5,2 40,3+3 4 <0,001
AST (U/L) 162.50 (85.53 - 253.97) 67.50 (49.48 - 97.80) <0,001
ALT (U/L) 47.62 (32.05 - 78.06) 39.76 (22.10 - 74.58) 0.056
Albumin (g/L) 22.61 (18.93 - 38.30) 41.98 (38.98 - 44.38) 0.001
PT (gidy) 12.00 (10.80 - 12.30) 11.20 (10.30 - 12.50) 0.004
APTT (gidy) 49.50 (37.80 - 88.00) 33.80 (27.70 - 37.90) <0,001
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Dic diém SXHD néng (n=22) SXH khong nang (n=82) p
Fibrinogen (G/L) 1.85(1.39-2.31) 2.04 (1.58-2.73) 0.003
Ferritin N1 (ng/mL) 5277 (2752-6029) 194 (84-612) <0,001
Ferritin N3 (ng/mL) 2176 (1416 - 3817) 184 (98- 541) <0,001

Nhéan xét: 6 nhom SXHD nang ta thay gia tri bach cau, tiéu cdu, albumin mau giam
thip hon con gié tri Het, AST cling nhu ndng d9 ferritin huyét thanh & ca 2 1an ting cao, roi
loan d6ng mau chu yéu & APTT va fibrinogen sy khac biét c6 ¥ nghia thong ké (p<0,05).

3.3. Gia tri tién doan SXHD ning cta ferritin
Bang 4. Gia trj diém cat, d6 nhay, d6 dic hiéu

Chi s0 xét nghiém Piém cat to1 AUC* Do nhay bo dac P
uu (ng/mL) (KTC 95%) % hiéu %
Ferritin N1 1443 0,946 (0.904 - 0.989) 91 86,6 <0,001
Ferritin N3 870 0,967 (0.937 - 0.996) 100 87,8 <0,001

Chu thich: (*): dién tich dudi duong cong ROC cua ngay 1 va 3 sau nhdp vién
Nhén xét: Theo dudng cong ROC v6i g tri ferritin & N1 la 1443 ng/mL v6i d6 nhay
91% va d6 dac hiéu 86,6% co gia tri tién doan tot SXHD nang (p<0,05).

Purong cong ROC
10 J
Femitin M1

08 — Femtin N3
=)
-g' 08
=
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@
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GDO.O 02 04 06 08 10

Do dic hidu
Biéu @6 1. Dién tich dudi duong cong ROC cia nong do Ferritin N1 va N3

IV. BAN LUAN
4.1. Pic diém nhan khau hoc ciia ddi twong nghién ciru
Trong 104 tré¢ dugc chon vao nghién clru, ¢6 22 truong hop SXHD nang chiém
21,2%. Chung t61 ghi nhan d¢ tudi trung binh tré SXHD 1a 7,5 +4,2 tudi, gap nhidu nhat &
nhém 6-10 tudi g:hlem 36,5%. Tinh trang dinh dudng cua tré da s6 1a binh thuong, ty 1¢ thira
can/beo phi chiém 21,2% va tré nam c6 xu hudéng mac cao hon nir (56,7% so voi 43,3%)
két qua nay tuong dong vai tac gia Nguyeén Khanh Toan 1a 21,7%[8].
4.2. Pic diém 1am sang, cin 1am sang ciia bénh nhi sét xuat huyét Dengue
Nghién ctru ching t61 ghi nhén sot 1a triéu ching ludn gap ¢ tre SXHD. Cac tri¢u
ching thuong gap khac ¢ tré¢ SXHD gom xuat huyet dudi da, da sung huyet, nén 6i chiém
lan luot 52,9%, 49% va 38,§% tuong tuy Nguyen Khanh j’oz‘m [8]. Su khac })iét gitra nhom
néng va khong nang con thé hién ¢ tri€u ching 1}6n nhiéu, thuong gap nhat & nhom ning
chiém 95,5% trong khi nhoém khong nang chi chiém 4,5% (p<0,05).
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Cong thirc méau cho thdy & nhém SXHD ning, bach cau va tiéu cau giam dang ké
con Het lai ¢6 xu hudng tang cao hon (46,23%) so véi nhém khong nang véi p < 0,05 phu
hop v6i 1am sang, ciing nhu 13 d4u hiéu quan trong ciia SXHD ning tuong tw nghién ciru
cua tac gia Bui Vi Huy vé cac yéu td tién luong ning ciia SXHD [5].Tri s6 men gan cu thé
1a AST ting dang ké & nhom nang 162,50 U/L so v61 nhom khong néng (67,50 U/L) twong
ty nghién ctru cua tac gia Nguyén Ngoc Rang [9]. Tuy nhién, ALT khong cho thay su khac
biét c6 y nghia thong ké gilta hai nhém (p = 0,056), diéu nay co the can dugc nghién ctru
thém voi ¢& mau 16n hon dé xac dinh 16 vai tro ctia ALT. Céc chi s dong mau thoi gian PT
va APTT déu kéo dai hon & nhém ning so véi nhom khong ning (p<0,05). Diéu nay co6 thé
lién quan dén ton thuong gan hodc tiéu thy trong qua trinh dong méau ndi mach rai rac [9].

4.3. Gia trj tién doan SXHD ning cua ferritin

Gia tri trung vi (IQR) cua ferritin huyét thanh (ng/mL) & 2 nhém SXHD ning va
khong ning 1an luot ¢ ngay nhap vién (N1) 1a 5277 (2752-6029), 194 (84-612) va sau 2
ngay nhéap vién (N3) 12 2176 (1416 - 3817), 184 (98-541). Sy khéc biét c6 ¥ nghia thong ké
(p<0,05)Theo nghién clru cua tac gia Errol Moras va CS tang ferritin > 500ng/mL 1a mét
chi s6 tién doan SXHD nédng dac biét 1a ¢ bénh nhan co sdc kém r6i loan dong mau va ton
thuong co quan [10]. Piéu nay phi hop vdi nghién ctru cia Hajime Senj trong d6 bénh nhan
SXHD c6 ferritin cao thudng c6 nguy co bién chimg nang hon [11]. Ferritin tang cao phan
anh tinh trang viém qua muc va hoat hoa dai thyc bao twong ty nhu hdi chung thuc bao
mau, mot tinh trang lién quan. dén SXHD ning pht hop véi cac nghién ciru trude day vé vai
tro cua ferritin nhu mot dau 4n viém va tién lugng bénh ndng trong SXHD [7]. Vao ngay
dau tién nhép vién, ndng do ferritin huyét thanh 1a mot yéu té du bao t6t khi sir dung ngudng
1.443 ng/mL dé phat hién SXHD ning c6 AUC 1a 0,946 d6 nhay 91% va do dic hiéu 86,6%.
Ferritin huyét thanh sau 3 ngay nhap vién c6 sy tach biét rd gitra nhom SXHD nang va
khong ndng, véi ngudng 870 ng/mL c6 AUC 1a 0,967, do nhay va do dac hi¢u lan luot 1a
100% va 87,8%, tuy nhién hau hét lic nay bénh nhan mic SXHD ning da vao sdc nén it c6
y nghia dé tién doan SXHD ning. Ciing theo Petchiappan va CS [12] nhan thiy mirc ferritin
bat dau ting cao tir ngay thir tu clia bénh ké tir ngay khai st ¢ nhitng bénh nhan SXHD
nang so vo1 SXHD khong nang. Tuong ty, Suresh SC. va CS nghién ctu trén 100 nguoi 16n
mic SXHD nhén thdy v6i ngudng ferritin huyét thanh vao ngay dau tién nhap vién 1a 1.990
ng/mL thi kha ndng tién doan SXHD c6 d6 nhay la 94,1% va d¢ dac hi¢u 1a 71,1%. Sau 3
ngay nhap vién tuong Umg ngay 7-11 cta bénh véi ngudng ferritin 1380 ng/mL thi kha nang
tién doan SXHD nang c6 do nhay 1a 100,0% va do déac hicu la 85,4%.

Nghién ctru ctia chiing t6i ¢6 wu diém 1a nghién ciru tién ctru, nong o ferritin huyét
thanh dugc do ludng trude khi bénh nhan co dién bién niang (vao sdc) nén co gia tri tién
doan SXHD nang, tuy nhién con nhiéu han ché vi thuc hién & mot don vi, ¢& mau nho, hon
nita chiing t6i khong thir CRP (C-reactive protein) dé loai trir ting ferritin do phan tmg viém.

V. KET LUAN

Nghién ctru nay cho thay ndng do ferritin huyet thanh tang cao c6 gia tri trong viéc
tién doan sbt xudt huyet Dengue nang ¢ tré em cu thé v6i ngudng >1443 ng/mL c6 do nhay
va dd dic hiéu cao 1an luot 1a 91%, 86,6%. bay la dAu hiéu sinh hoc tiém ning gitp ho tro
sang loc sém bénh nhéan c6 nguy co dién tién ning.
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