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GIA TRI CUA PHUGNG PHAP PO BILIRUBINE QUA DA
VGI MAY BILITEST TRONG TAM SOAT VANG DA NANG CAN CHIEU PEN
0 TRE SO SINH PU THANG

Hoang Trong Kim*, Huynh Thi Duy Huong*, Pham Di¢p Thiiy Duong™*

TOM TAT

Vang da (VD) la 1 van dé thuong gdp & tré so sinh (TSS). Bilirubin/mdu (BLM) khi ting qud cao cé thé dan
dén ton thuong than kinh bat hoi phuc. Vi vy, viéc theo doi BLM la can thiét, nhung ddy la 1 xét nghiém ton kém
va xam ldn. Do bilirubin qua da (BOD) c6 thé la 1 phuiong tién trung gian dé wdc luong BLM.

Muc tiéu: Pdnh gid gid tri ciia phuong phdp (PP) do BOD nhdm tam sodt cdc truong hop VD can
chiéu dén & TSS dii thang khde manh.

Déi tugng nghién citu: Nghién ciiu thuc hién trén 100 TSS VD va 30 TSS khong VD sinh tai khoa Sdn
bénh vién Dai hoc Y Dugc TP HCM. Chiing t6i sit dung Bilitest (hdng Technomedica-Nga), la 1 mdy trdc
quang phadn chiéu 2 mau, dé do BOD. Po BQD dugc tién hanh tiing cdp dong thoi vdi Idy mdu tinh mach dé
xét nghiém BLM. BLM duoc thuc hién bing ky thudt sdc ky 16ng hiéu sudt cao véi 2,5 dichlorophenyl
diazonium tetrafruoroborate.

Phuiong phdp: Nghién citu (NC) cdt ngang, mo td va phan tich.

Két qud: PP do BOD cé gid tri va ddng tin cdy dé theo déi BLM. Hé sé twong quan ciia sé do BOD
gifta 2 lan do ciia cung 1 nguoi la R1=1 va gitta 2 nguoi do khdc nhau R2=0,91. Hé¢ sé twong quan giita
BOD do & trdn (BQDt) va BLM la Rt=0,98. BLM (umol/L) cé thé duogc udc luong bdng cdch nhéan sé do
BODt (TBI-transcutaneous bilirubin index) cho 10. Néu chi dinh kiém tra BLM khi sé do BODt (TBI) cao
hon diém cdt theo gio do da chon trén todn do bilirubin (< 48 gio = 14; 48 - 72 gio = 22; >72 gio = 26) thi
PP do BQD vdi mdy Bilitest c6 do nhay 100%, do ddc hiéu 75,00%, gid tri tién dodn duong 68,66%, gid tri
tién dodn aml100% va dién tich dudi duong cong ROC 0,9872.

Két lugn: NC ciia chiing t6i cho thdy PP do BQD véi mdy Bilitest c6 gid tri va ¢6 do tin cdy cao trong
tam sodt VD cdan chiéu den & TSS dii thdang khée manh. Tré cé s6" do BQD cao hon diém cdt theo gio da
chon dua trén todn do bilirubin can duoc kiém tra BLM dé duwoc chi dinh chiéu den. Can c6 nhitng NC trén
nhitng dan sé da dang hon dé ddanh gid thém vé gid tri ciia PP nay.

SUMMARY

VALUE OF THE TRANSCUTANEOUS BLIRUBIN MEASUREMENTBY USING BILITEST DEVICE IN
SCREENING OF SEVERE JAUNDICE NEEDED PHOTOTHERAPY IN FULLTERM NEWBORN

Hoang Trong Kim, Huynh Thi Duy Huong, Pham Diep Thuy Duong
*Y Hoc TP. Ho Chi Minh * Vol. 11 — Supplement of No 1 — 2007: 75 — 81

Jaundice is a commun problem in the newborns. Hyperbilirubinemia, when excessive, can lead to
potentially irreversible bilirubin-induced neurotoxicity. The survey of total serum bilirubin (TSB) is thus
necessary, but expensive and invasive. The transcutaneous bilirubin (TcB) can be a intermediary method to
estimate the TSB.

Objectives: To evaluate the value of transcutaneous bilirubin method in screening cases, newborns
needed the phototherapy on the healthy term newborns.

Materials: Study was executed on 100 jaundice and 30 non -jaundice healthy term newborns of
maternity ward of the hospital of Medicine-Pharmacy University of HCM city. We used the Bilitest
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(Technomedica-Russia), a reflectance bichromatic photometry, to measure TcB. All transcutaneous
evaluations were performed contemporaneously with a veinous TSB measurement. All TSB assays were
performed by high performance liquid chromatography, as well as by diazo dichlorophenyldiazonium
tetrafluoroborate techniques.

Methodology: Sectional, descriptive and analytic study.

Results: The transcutaneous bilirubin was available and accurate to survey the TSB. The
intrarater coeficient of the TcB values RI was 1 and the interrater coeficient, R2=0.91. The
correlative coeficient of TSB to TcB (measured on forehead), Rt was 0.98. TSB (umol/L) could
estinmate by multipling the TcB (TBI-transcutaneous bilirubin index) with 10. If indicating TSB
when the TcB value was higher than the cut-off point of hour-specific TSB values on the bilirubin
nomogram (< 48 h = 14; 48 - 72 h= 22; >72h = 26), the sensitivity of this technique was 100%;
while the specificity, 75.00%; the positive predictive value, 68.66%;, the negative predictive value,
100% and the area under the curve ROC, 0.9872.

Conclusions: Our study demonstrates that the TcB with Bilitest was available and accurate in the
screening cases who needed the phototherapy on the healthy term newborns. Infants with TcB above the
cut-off point of hour-specific TSB values on the bilirubin nomogram should be controled the TBS for
phototherapy indication. Further studies were needed to assess the value of this technique in variable

populations.

PAT VAN PE

Vang da (VD) la biéu hién 1am siang thudng
gip nhit  TSS. Du phan 1én 12 VD sinh 1y, ngudi
thay thudc van ludn phai canh gidc vi khi bilirubin
ting qud cao hay trén cdc co dia dic biét c6 thé
dua dén tn thuong than kinh bat hdi phuc, do doc
tinh cta bilirubin trén hach nén va c4c nhan nio.
Do vy, viéc theo doi lugng BLM dinh ky & TSS
12 rat can thiét. Tuy nhién, diy 12 mot xét nghiém
khd ton kém, va xam 14n. Bilirubin luu hanh trong
mdu dén gidn vao md md dudi da nén bilirubin
trong da c6 thé dai dién cho BLM. Vi th€, do
BQD 13 mdt phuong tién trung gian d€ u6c lugng
BLM, cho phép gidm thiéu viéc do BLM; va chi
ti€n hanh do BLM cho nhitng trudng hgp ma BQD
cho thdy lugng bilirubin c6 thé di t6i ngudng
nguy hiém. K&t qua do BQD phu thudc nhiéu y&u
t0, nhat 13 d6 trudng thanh cda biéu bi, lugng sic
t6 den va lugng huyét sic td. Hon nita, c6 nhiéu
ching loai mdy do BQD da dugc sdn xudt nhu
mdy BiliCheck clia Hoa Ky, mdy Minolta
Nhat, mdy Bilitest

Jaundice Meter cua
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Technomedica ctia Nga... Do d6, cin c6é nhitng
NC ddnh gid d6 chinh xdc cia PP vdi ting loai
mdy trén tiing dan s6 dic trung. Pa c6 rat nhidu
NC trén cdc dan s6 Au, My, mot s6 nuéc Chau
A nhu Thdi Lan, Nhat Béan ...
tré em Viét Nam, didc biét 1a chua ¢6 NC nao

nhung rit it trén

thuc hién véi mdy Bilitest ciia Technomedica
(Nga). Mdy nay do hdi Du d4n Viét Nam (Hoa
Ky) trang bi cho phong Dudng nhi, thudc khoa
Sdn bénh vién Pai hoc Y Dugc TPHCM. Mdy c6
gi4 thanh tuong d6i thap nén c6 thé trang bi khd
dé dang tai cdc trung tAm c6 chim séc TSS. NC
diu tién clia ching toi sé tip trung vao TSS du
thdng khée manh sinh tai bénh vién nay.

Muc tiéu tong quat

Panh gid gid tri cia PP do BQD vdéi mdy
Bililtest trong tAm sodt cdc trudng hop VD cin
chi€u dén & TSS di thang khde manh.
Muc tiéu cu thé

- Xéc dinh tinh gi4 tri cia PP do BQD bing
céch so sdnh gid tri trung binh ctia s6 do BQD &
trdn (t) cia 2 nhém VD va khong VD
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- Xdc dinh do tin cy ctia PP do BQD

- Xéc dinh phuong trinh hoi qui giita:

- Lugng BQDt va lugng BLM & tré sd sinh
dd thang;

- Lugng BQD do & da trén xuong uc
(BQDu) va lugng BLM & tré sd sinh di thdng; tir
d6 xdc dinh vi tri cd thé t6i vu d€ do BQD.

- Xéc dinh diém cit cta s6 do BQD theo gid
dé chi dinh do BLM, tir d6 xdc dinh d6 nhay, d6
chuyén, gid tri tién dodn dudng va gid tri ti€én
dodn am clia PP do BQD trong tAim sodt céc
trudng hdp VD can chi€u den.

- Xé4c dinh dnh hudng cla gid sau sinh va
lugng huyét sic t6 dén lugng BQD
POI TUGNG - PHUONG PHAP NGHIEN
clu
Thiét k& nghién citu

NC tién cifu cit ngang, md ta va phan tich
Doi tugng nghién cifu
Dén 56" chon mdu

Tré so sinh dd thang khée manh sinh tai Khoa
Sén - BV Pai hoc Y Dugc TP HCM
Cé méu

- Nhém I (khong VD): 30 TSS

- Nhém II (VD): Cong thifc tinh ¢d miu:

n>-r*/d*)+2

vdi hé so tuong quan udc lugng r=0,92 va sai
s6 toi da ctia udc luong d=0,004

thi n 98 = chon n =100
K5y thudt chon mdu

Chon hét TSS dd thang khde manh thda tiéu
chi chon mAu, sinh tir 01/8/05 dén khi di mAiu.
Tiéu chi chon méu

- Nhém I: TSS dd thing khde manh, khong
VD trén 1am sang, dugc 14y mdu xét nghiém vi
mdt 1y do khdc (Vd: xét nghiém tam séat)

- Nhém II: TSS di thdng khde manh, dugc
chan dodn vang da 1am sang sau 24 gid tudi.
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Tiéu chi loai tric:

- Tré c6 tdn thuong da & trdn hay & xuong tc

- Tré da/ dang dugc chi€u dén/ thay mau
Cong cu thu thap di kién

- My Bilitest''” (1a may tric quang phén tich
ndng do BLM) do hiang Technomedica (Nga) sin
xuat, 12 loai mdy st dung hai nhém chiim tia sdng
c6 dd dai s6ng khic nhau. Pay 1a mot dung cu
cAm tay gon nhe, gid thanh khodng 900 USD, cho
phép thuc hién > 30000 chu ky do. Thao tidc do
don gidn va cho két qué trong 2 -3 gidy. Mdy cho
két quad qui uSc theo Chi sO bilirubin qua da
(Transcutaneous Bilirubin Index - TBI) tir 1 — 40,
va theo tinh todn clia nha sidn xuit cho tré da
tring goc chau Au:

TBIx 10 = BLM (umol/L)

Trong NC, chiing toi s& tinh todn lai d€ tim
phuong trinh phit hdp véi dan s6 NC.

- Po BLM: k§ thuat sic ky 16ng hiéu suit cao
v6i 2,5 dichlorophenyl diazonium tetrafruoroborate
Xt 1y dit kién

Bing phan mém thong ké Stata 8.0:

S6'thong ké mé ta

- Xdc dinh tinh gid tri cda PP do BQD: Tinh
gid tri trung binh clia s6 do BQDt trong nhém I va
nhém II va so sdnh.

- Xdc dinh @9 tin cay ctia PP do BQD:

* Nhém I:

- Xéc dinh 2 gia tri trung binh + d9 sai biét
clia 2 gid tri nay va hé s tuong quan R, clia sd do
BQDt giita 2 14n do clia cliing mot ngudi bing
phan tich hoi qui ndi cot

- X4c dinh hé s& tuong quan R, clia s6 do
BQDt ctia 2 ngudi do khdc nhau biang phan tich
hdi qui ndi cot.

* C4 2 nhém:
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- Xdéc dinh hé s6 tuong quan Pearson Ru giita
BLMu va BQD

- X4c dinh hé s& tuong quan Pearson Rt giita
BLMt va BQD

- X4c dinh phuong trinh hoi qui giita:

- Lugng BQDu va lugng BLM

- Lugng BQDt va lugng BLM

- Xac dinh do nhay, dd chuyén, gid tri ti€én
dodn duong va gid tri tién dodn a4m cda PP do
BQD trong tdm sodt cdc trudng hop VD cin chi€u
den: tham khdo Todn d6 khuyén cdo chi dinh
chi€u den tai bénh vién cho tré cé tudi thai >35
tuan theo gid tudi sau sinh — Vién han 1am Nhi
khoa Hoa Ky (VHLNKHK) - 2004 (3):
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Ching t6i 1an lugt 1am céc budc sau:

- Phan tang 2 nhém theo gid do BQDu va
BQDt (< 48; 48 - 72; 72 - 84; > 84 gid)

- Tim gid tri BLM c6 chi dinh chi€u dén thap
nhit ctia ting d6 theo biéu @ tin (vi du trong phan
ting 48 - 72 gid, tai thdi di€m 48 gid ta 6 gid tri
BLM 257 umol/l)

- Chon gid tri diém cit clia s6 do BQDu va
BQDt theo gid trong ting tuong (ng, tinh todn
theo phuong trinh hdi qui vira tim dugc sao cho
gid tri BLM cia di€m cit nay khodng 70 - 80%
gid tri BLM c¢6 chi dinh chi€u dén & trén (vi du
phuong trinh hdi qui 13 BLM = a x BQD + b thi
trong phan tang 48-72 gid, tai thdi diém 48 gid
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BQD = (257 — b): a = chon gid tri diém cit theo
it cho tang nay 1a 70 - 80% gid tri trén).

- Tinh d nhay, d6 déic hiéu, gid tri ti€n dodn
duong va gid tri tién dodn am ctia PP do BQD tai
trdn va tai tc trong tAm sodt cdc trudng hgp VD
can chi€u den: sip x&p sd do BQD va BLM trong
titng tang theo bang sau va cong don s& tré trong
tit ca cdc tang theo ting 6 tuong dGng lai thanh:

BLM > nguéng | BLM < ngudng Cong
chi€u dén theo giv' |chi€u dén theo giv
VHLNKHK VHLNKHK

BQD > a b a+b
diém cit
theo gid
BQD < c d c+d
diém cit
theo gid

Cong a+c b+d a+b+c+d

(trong d6 BQD tinh bing TBI va BLM tinh
biang umol/L) tinh todn céc gid tri thong ké.
So thong ké phén tich:

Diing hdi qui da bién d€ phan tich 4nh hudng
clia gidf sau sinh va luong sic t6 den dén lugng BLM.
KET QUA VA BAN LUAN

Xéc dinh tinh gia tri cia PP do BQD v6i may
Bilitest

Gia tri trung binh cia s6 do BQDt clia nhém I
1a 6,9 = 1,27 (TBI), ctia nhém II 1a 27,39 = 5,55
(TBI) va su khic biét gilta 2 gid tri nay la c6 ¥
nghia véi p < 0,000. Nhu vay sd do BQD bién
thién ciing chiéu véi s do BLM, s& do BQD Ia
thap khi tré khong VD va that su cao khi tré VD.
Diéu nay cho thdy PP do BQD vdi mdy Bilitest
that sy c6 gid tri d€ theo ddi BLM.
Xic dinh d9 tin cAy cia PP do BQD véi may
Bilitest
Nhom 1

- S6 do ctia BQDt gifta 2 1an do ctia cing mot
ngudi: Gi4 tri trung binh clia 1dn do 112 6,9 + 1,27

Chuyén Pé Sitc Khée Ba Me - Tré Em
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(TBI), 1an 2 1a 6,8 + 1,27 (TBI) va do sai biét giita
2 gid tri nay khdng c6 y nghia, hé s6 tuong quan
gitta cdc s6 donaylaR ;= 1.

- Hé s6 tuong quan ctia BQDt giita 2 ngudi do
khac nhau R ,=0,91 (0,84 — 0,97)

Nhu vay, khi mot ngudi thuc hién 2 1an do
lién ti€p tai 1 vi trf trén cung 1 tré thi k&t qua BQD
gan nhu hoan toan tring lip. K&t qua nay phii hop
v6i két qua trong NC clia Maisels trén may Minolta
(trung binh ctia 3 1an do c6 tudng quan chit véi BLM
v6i r = 0,965 va c6 su thong nhit cao r = 0,965) (8).
Con néu 2 ngudi do khac nhau trén 1 tré thi két qua
cling c6 su tuong hop chit ché.

Cad 2 nhom

- Hé s6 tuong quan giita BLM va BQDu: Ru =

0,97 va R-squared = 0,94

- Hé s6 tuong quan gitta BLM va BQDt: Rt =
0,98 va R-squared =0,96

Nhu vay cd BQDu va BQDt ¢6 mdi tuong
quan rat chit ch& véi BLM. Cdc hé s6 tuong quan
ndy la tuong dudng véi cdc hé s6 tim thdy trong
NC cta Maisels (8)(0,949-0,822), nhung cao hon
rat nhiéu so vdi két qua trong cdc NC khic: NC
cia Ebbesen, ® . va c& cla
Keshishjan'” trén chinh mdy Bilitest, cia NTN
Siem™® va cta Vuong TL"" (0,886-0,830). Piéu

N 2 218 A ~ » A A ~
nay c6 thé 1a do din so cda ching tdi thuan nhat

Karolyli

hon (tré da vang, dd thdng dd cin, nim tai Dudng
Nhi ma khong phéi tai khoa Hoi stc tich cuc).

Cic chiing ci trén cho thdy c6 mdi lién quan
chit ché giita BLM va BQD do bing may Bilitest va
mady c6 do tin cdy cao, cho cho két qua nhanh chéng
va chinh x4c sau 1 1an do duy nhat, nhiéu ngudi c6
thé str dung ma van cho k&t qua dang tin cay.

X4c dinh phuong trinh hdi qui giita BQD va
BLM

Tu Ru va Rt, ching t6i tinh dugc

- v6i BQDu, phuong trinh hdi qui la: BLM
(umol/L) = 0,96 +10,73 x BQDu (TBI) (1),

Nhi Khoa
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vi hiing 6 0,96 umol/l 1a rat nho, khong c6 y
nghia trén mot tré VD rd, nén ta c6 thé udc lugng
BLM tr BQDu bing cdch don gidn phuong trinh
trén: BLM = 10,7 x BQDu

hay thuc t& hon:

BLM (pmol/L) = 11(TBI) x BODu  (1I’)

- Tuong tu, d6i véi BQDt:

BLM (umol/L) = 2,69 + 10,24 x BQDt
(TBI)(2)

hay:

BLM (umol/L) = 10(TBI) x BODt (2°)

- Do BQDt ¢6 mdi tuong quan t6t hon véi
BLM va trén thuc t&, BQD (TBI) do & trén cho phép
ta udc lugng BLM (umol/l) nhanh bing c4ch nhan
chi s6 nay 1én 10 1an. Cach tinh nay cho phép udc
lugng nhanh hon nhiéu so véi cdc céch tinh da dé
nghi trong cic NC tru6c (NT Higu”, NTN
Siém™...); tuy nhién, can chid ¥ 1a két qua nay hién
chi 4p dung dugc trong dan s6 NC tuong tu nhu dan
sO clia chiing t6i (da vang, di thang, khde manh).

Anh huéng cha tudi sau sinh, lugng huyét
sic to dén két qua BQD:

St dung hdi quy tuyén tinh da bi&n, chiing toi
c6 két qud sau:

p = 0,533 >= 0,1000 > Tudi sau sinh khong
4nh hudng dé&n két qua BQD

p = 0,183 >= 0,1000 = Ludng huyét sic
t6/médu khong dnh hudng dén két qua BQD.

K&t qud nay khéc véi Ivu ¥ cla hing sdn xuat
Technomedica"”, khic véi két qua ciia cdc NC
da thyc hién trén nhitng mdy s dung 2 chum tia
sing c6 d6 dai séng khac nhau nhu mdy
Minolta)® va giong vdi két qua cho dudc tir may
diing ph8 da séng (BiliChecK)™. Piéu nay c6 thé
12 do miu NC cilia chiing t6i khd thuin nhit, chi
gdm nhitng tré di thdng, di can. Trong cdc NC
sau, ching to6i s& thuc hién trén cdc din s6 da
dang hon va ¢ miu 16n hon d€ c6 thé c6 két luan
chinh x4c hon cho van dé nay.

P9 nhay, d chuyén, gia tri tién doan duong

79



Y Hoc TP. Ho6 Chi Minh * Téap 11 * Phu ban S6 1* 2007

va gia tri tién doan Am cia BQD do bing
may Bilitest trong tAm soat VD can chi€u
den

Nhu trinh bay trong phin xt 1y két qui, sau
khi tinh todn, ching toi 14y gid tri BQDt § < 48
gi6 = 14 TBI; 48 - 72 gio = 22 TBI; >72 = 26 TBI
lam diém cit va tinh dugc cdc gid tri thong ké cla
PP do BQDt:

- o nhay: 100%

- b6 dac hiéu: 75,00%

- Gié tri tién dodn duong: 68,66%

- Gia tri tién dodn Am: 100%

- Dién tich duéi dudng cong ROC: 0,9872

Nhu vy, néu chiing t6i do BQDt va st dung céc
diém cit theo gid nhu trén thi mdc da chon c6 do an
toan cao, cho phép tim soat hét moi trudng hgp VD
can chi€u dén ma khong bd st va giam thiéu cac chi
dinh 14y m4au do BLM khong can thiét.

NC ctia Ebbesen™ va Tan KL chi 1ay 1
di€m moc 1am ngudng chi dinh thuc hién BLM.
Cé4ch nay c6 vé don gidn, dé nhé nhung sé& kém
linh hoat do khong thay ddi theo gid, néu ta 13y
mdc qud thap thi sé phdi lam xét nghiém BLM
nhiéu hon, con néu 14y mdc qud cao thi s& dé bd
s6t cdc trudng hop can chi€u deén; cd 2 khuynh
huéng nay déu lam gidm gid tri cia PP.

Céc gia tri dugc chon lam diém cit trong NC
clia ching toi 13 gan tuong duong véi mdc 70%
gid tri khuyén cdo chi dinh chi€u den dic hiéu
theo gid cia VHLNKHK trong NC ctia Bhutani®®.
Céch chon di€m cit theo gid nay c6 gid tri thyc t&
cao vi cho phép ngudng chi dinh 14y mau kiém tra
BLM thay ddi theo tudi thai, tudi sau sinh va sy
hién dién clia cdc yéu to6 nguy co.

KET LUAN VA KIEN NGHI

- PP do BQD vdi mdy Bilitest cia hing
Technomedica (Nga) sdn xuat c6 tinh gid tri va
dd tin cdy cao, cho phép udc lugng kha chinh xac
mitc BLM. Khi gid tri BQD do dudc 16n hon gia
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tri di€m cit da chon cho mdi phan ting, can ki€m
tra ngay BLM.

- PP do BQD véi mdy Bilitest 13 mot phuong
tién thich hdp nén trang bi cho thyc hanh lam
saing vé VD so sinh, nhat 12 trong diéu kién cdc cd
sy t& ludn qu4 tdi cla ta hién nay.

- Pay 1a k&t qui NC buéc diu vé PP do BQD
véi may Bilittest, cAn c6 nhitng NC khic thuc
hién trén nhitng miu 16n hon, da dang hon d€ c6
céc két luan chinh xdc hon nita vé gi4 tri thuc tién
cla PP trong vAn dé tAm sodt va diéu tri VD trén
tré sd sinh Viét Nam.

Loi cam ta: Xin chdn thanh cdm on GS.TS. Pé Vin Ding,
TS.BS. Pham Lé An, BS. Vuong Thuy Lan, BS. Duong Tdn
Hdi, tdp thé phong Duong Nhi, phong Xét nghiém thudc khoa
Sdn BV PH YD va tdp thé phong Xét nghiém vién Pasteur TP
HCM da giip dd chiing t6i hoan thanh nghién citu nay.
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