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RECOMMENDATION

1. Examination and screening neonatal hyperbilirubinemia all of
term newborn should be performed before discharge from the
hospital. Guiding to discovery neonatal jaundice at home and the
medical facility should be issued. Treatment protocol should be
followed American Academy of Pediatrics Subcommittee on
Hyperbilirubinemia “Management of hyperbilirubinemia in the
newborn infant 35 or more weeks of gestation”.

2. Following up should be done in all of babies, who neonatal
hyperbilirubinemia  was  performed  exchange transfusion,
development of physical, mental and motor to minimize sequelae.

PAT VAN DE

Vang da tang bilirubin gian tiép 12 mot hién tuong thuong gap ¢ tré
s0 sinh, ¢6 thé chiém 85% sé tré so sinh séng, do dic diém vé chuyén
héa bilirubin cia tré trong nhitng ngay dau sau sinh. Tuy nhién, co mot
ty 1€ nhat dinh tré so sinh bi vang da nang, c6 thé gay ton thuong hé
than kinh dan dén tir vong trong giai doan cap hodc dé lai di ching
nang né, anh hudng dén su phat trién thé chét, tim than va van dong
cua tré. Do do, bénh can dugc phat hién sém va diéu trj kip thoi.

Ty 1é vang da ting bilirubin gian tiép bénh 1y tré so sinh & cac
nude Chau Au va Hoa Ky chiém khoang 4 - 5% tong s6 tré so sinh, &
Chau A khoang 14 - 16%.

Thay mau la phuong phap diéu tri cAp ctru khi chiéu dén khong
higu ‘qua, hodc khi nong do bilirubin gian tlep ting qua cao cO nguy
co tén thuong ndo. O nhidu nuéec phat trién, viéc phat hién sém va
diéu tri kip thoi d& 1am giam dang ké ty 18 vang da nhan, chi c6 tir 0,4
dén 2,7 truong hop trén 100.000 tré so sinh séng. Cac nudc dang
phét trién trong d6 co Viét Nam, ty 18 thay méau va di ching vang da
nhan con cao. Trong thap nién gin day, tin suit vang da so sinh ning
0 tré so sinh du thang c6 xu hudng tang, co 1€ do cac tré so sinh du
thang thuong dugc Xudt vién som va sau d6 lai khong dugc giam sat
vé vang da. Diéu nay ly giai vi sao vang da nhan nhé ra thuong gap &
tré so sinh non thang, nhung hién nay van cOn xay ra ¢ tré so sinh du
thang.

Nghién ctru cac bién phap gitp phat hién va diéu tri sém vang da
& tré so sinh du thang, nhdm giam ty 1& phai thay mau va giam di
chimg 1a can thiét. Tré so sinh vang da d& duoc thay mau, tuong lai
sé phat trién vé thé chét, tim than va van dong nhu thé nao, dong thoi
tim hiéu cac bién phap de giam thiéu cac di chung. O Viét Nam chua
¢6 nhiéu nghién ciu vé linh vuc nay, chua co nghién ctru nao dénh
gia su phat trién cua tré so sinh @0 thang sau thay mau do vang da.
Chinh vi vay, chung t6i tién hanh dé tai, véi ba muyc tiéu cu thé sau:

1. M0 td dic diém lam sang, cdn lim sang tré so sinh di
th&ng vang da phdi thay mdu.

2. Pdnh gid sw phdt trién thé chat, tim than va vin dpng tré
so sinh dii thang vang da phdi thay mdu.

3. Phan tich mét sé yéu té anh hwéng dén sw phdt trten o tré
so sinh dii thdang vang da phdi thay mau trong hai nim dau doi.




NHUNG PONG GOP MOI CUA LUAN AN

1. Cong trinh nghién ciru du tién & Viét Nam, danh gia sy phat
trién thé chat, thm thin va van dong va mot s yéu té anh huong
trong hai nim dau doi ¢ tré so sinh du thang sau thay mau do vang da
tang bilirrubin gian tiép.

2.Nghién ctru d4 phan loai dugc mic d6 bénh ndo cip do
bilirrubin va mot s yéu tb lién quan & tré so sinh du thang vang da
phai thay mau.

3. Nghién ciru ¢4 md ta dugc dac diém 1am sang, can 1am sang,
phan loai mirc d6 va mot sé yéu té lién quan dén bénh ndo man tinh
do bilirrubin (vang da nhan).

CAU TRUC CUA LUAN AN

Phan chinh ciia luan an dai 131 trang, bao gdm céc phan sau:
Dit van dé: 2 trang
Chuong 1 - Téng quan: 31 trang
Chuong 2 - D6 tugng va phuong phap nghién ctru: 21 trang.
Chuong 3 - Két qua nghién ctru 28 trang.
Chuong 4 - Ban luan 46 trang.
Két luan va kién nghi: 3 trang.
Trong luén an c6 33 bang va 10 biéu do, phu luc va anh minh hoa.
Luan 4n c6 142 tai liéu tham khao, trong d6 c6 12 tai liéu tiéng
Viét, 130 tai liéu tiéng Anh.
Chuong 1
TONG QUAN

1.1. Khéi ni¢m so sinh dii thang, vang da ting bilirubin gian tiép
va di ching
1.1.1. Dinh nghia tré so sinh du thang

Theo T6 chuc Y té thé gidi, tré du thang 1a tré dugc sinh ra
trong khoang tir 37 tuan dén 42 tuan (278 + 15 ngay). Tré dé non 1a
tré sinh ra trudc thoi han binh thuong trong tir cung, ¢6 tudi thai dudi
37 tuan va c6 kha ning séng duoc. Tré sinh ra sau 42 tudn 14 tré gia
thdng. Theo can nang, tré so sinh du thang c6 cin ning khi sinh tir
2500 - 4000 gram (tir 10 - 90 bach phan vi trén biéu d6 Lubchenco).
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1.2. Characterization clinical, laboratory of ABE

ABE ratio was 50.8%; among this severe ABE was 53.3%;
concentration of bilirubin was 585.20 £ 91.48 umol/Il, B/A ratio was
9.78 £ 1.63. Risk factors relate to ABE: Neonate developed jaundice
after discharging from hospital, concentration of bilirubin > 510
pmol/l, ages at admission > 6 days.

2. Evaluation of physical, psychomotor development full-term
newborns have hyperbilirubinemia exchanged transfusion.

- Psychomotor development lady ratio was 37.3% (DQ < 70 by
test Denver II, follow up 24 months), the motor development lady
ratio (37.3%) more than the metal development lady ratio (27.1 -
29.7%).

- Kernicterus ratio follow up to 24 month ages was 44 babies
(37.3%); among this severe kernicterus was 34 babies (77.3%);
auditory neuropathy deafness or hearing loss 72.7%, MRI showed
abnormal signal intensity in the globus pallidum (GP) in 33/38 scans,
motor symptoms of dystonia athetosis 72.7%, oculomotor pareses
47.7%, and dental enamel dysplasia 43.2%.

- Babies sequelae slow growth in weight from 6 months of age
and height retardation from 12 months of age than children without
sequelae, but no malnourished children.

3. Analysis of factors affecting the development of full-term
newborns have hyperbilirubinemia exchanged transfusion in the
first two years

Risk factors relate to kernicterus and development delay were the
high bilirubin level > 515 pmol/l, ABO incompatibility, G6PD
deficiency, late ages at admission, neonate developed jaundice after
discharging from hospital and ABE at admission. Specially, there are
two factors associated with multivariate kernicterus is high blood
bilirrubin > 515 pmol/l and ABE.
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concomitant deficits, 30% had dyslexia, 27% perceptual disabilities
(auditory, visual or undefined), 27% had motor impairment, 15%
hyperactivity and attention deficit, 11% significant psychiatric and
psychosomatic symptoms, 9% had neurological signs, and 5% had
speech and language abnormalities.

According to our research: Risk factors relate to kernicterus and
development delay were the high bilirubin level > 515 pmol/l, ABO
incompatibility, G6PD deficiency, late ages at admission, neonate
developed jaundice after discharging from hospital and ABE at
admission. Specially, there are two factors associated with
multivariate kernicterus is high blood bilirrubin> 515 umol/l and
ABE. Mc Gillivray’study (2011) in Australia, had the same results:
Seven incidence studies conducted internationally between 1988-2005
identify an estimated incidence of severe neonatal jaundice of between
7.1 and 45 per 100,000 births and of kernicterus at 0.4-2.7; Major
pathophysiological causes or associations include ABO and other
blood group incompatibility, glucose-6-phoshate dehydrogenase
deficiency, infection and haemolysis of other causes including
spherocytosis. Other factors associated with poor outcomes include
prematurity, male gender, ethnicity and early hospital discharge.

CONCLUSION

With 118 severe term neonatal hyperbilirubinemia undergoing
performed exchange transfusion were analysed. We could extract
several following conclusions:

1. Characterization clinical, laboratory findings of full-term
newborns have hyperbilirubinemia exchanged transfusion
1.1. Characterization clinical, laboratory

- Clinical: The male/female ratio was 1.62/1; neonate developed
jaundice after discharging from hospital ratio 56.78%; ages at
admission > 6 days ratio 35.6%; jaundice in the skin all of body
83.4%.

- Subclinical: Total bilirubin at admission 529.06 + 97.7 umol/I,
B/A ratio 8.79 + 1.8; anemia 68.64%; ABO incompatibility 29.6%;
G6PD deficiency 17.8% and babies born to 'O" positive mothers
79.6% and the inverse linear correlation between blood hemoglobin
concentration decreases, the increasing bilirrubin.

C6 thé dua vao dic diém hinh théi co thé tré khi sinh dé xac dinh tudi
thai.



1.1.2. Vang da ting bilirubin gidn tiép 0 tré so sinh

Vang da 1a do ¢ sy ting cao cia chit bilirubin trong méau. Khi
néng do bilirubin mau tang trén 120 pmol/l da tré so sinh s& c6 mau
Vang, c6 thé tang loai gian tiép (b111rub1n tu do) khong tan trong nudc
Vi ndng do cao co the giy nhiém doc than kinh, hodc tang loai két
hop (bilirubin truc tiép) tan trong nudc, dao thai ra ngoai qua dudng
than (nudc tiéu) va duong mat (qua phan).

1.1.3. Khai nig¢m vé ton thwong néo do bilirubin

Vang da nhan (Kernicterus) la vang da do tdng bilirubin gién
tiép gy tén thuong nhin x4m cta ndo, dugc mo ta tir nam 1903 boi
nha bénh 1y hoc Christian Georg Schmorl. Thuét ngit nay thuong
dugc str dung nhu la mot chin doan & tré co di chimg bénh ndo man
tinh do bilirubin gian tiép.

Bénh ndo do bilirubin (bilirubin encephalopathy) la khai niém
chung chi tinh trang tén thuong ndo do bilirubin gay nén. Bao gdbm bénh
ndo cap do bilirubin (acute bilirubin encephalopathy - ABE) ¢6 thé hdi
phuc va bénh ndo man tinh do bilirubin (chronic bilirubin
encephalopathy) hay con goi 1a vang da nhéan, hiém c6 kha ning hoi
phuc.

1.2. Chan do4n bénh no cip do bilirubin
1.2.1. Chén dodn theo giai dogn: Theo Hoi Nhi khoa Hoa Ky, ton
thuong ndo cip do bilirubin ¢é thé chia lam ba giai doan:

- Giai doan sém: Tré vang da vung 5 theo phan vung Kramer, li bi,
bl kém, giam truong luc co. Thuong xay ra trong nhimg ngay dau sau
sinh.

- Giai doan trung gian: Tré li bi, dé bi kich thich, tang truong luc
co nguoi udn cong xodan van tirng con, o thé co sét, khoc thét, hodc
lo mo va giam trLrO'ng lue co, c6 thé ri loan nhip ths. Thay méau
trong giai doan ndy, mot sb truong hop c¢6 thé cai thién dugc.

- Giai doan nang: Tré 1i bi, bo b, ¢ thé hon mé, rdi loan nhip
thd, ngudi udn cong xodn vin ting truong lyc co thudng xuyén, co
thé co giét, nging tho va tir vong.

1.2.2. Chin dodn theo mirc dj:

Biéu hién bénh ndo cip tinh do bilirubin: Tré li bi, bo bi, ting
hodc giam trwong luc co, con xodn vin todn than, sdt, khoc thét...
Mirc d6 ton thuong ndo cap tinh duge danh gia theo bang cho diém
BIND (Bilirubin induced neurologic dysfunction) cta Johnson va
cong su. Diém tir 1 dén 9, téng diém tir 1 dén 3 12 mtrc do nhe, tir 4
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hyperbilirubinemia causes permanent neurological damage. In
certain parts of the world, kernicterus is still a major cause of
mortality and long-term morbidity.
4.2.3. Assessment of physical growth:

The our study results showed that babies sequelae slow growth
in weight from 6 months of age and height retardation from 12
months of age than children without sequelae, but no malnourished
children. Nguyen Van Thang’study (2009), over 65 asphyxiated
infants postpartum, weight monitoring to 2 years old, showed that
29.3% of children with weight for age falls below - 2SD, children
with low weight often many neurological sequelae or disease
combinations. Maimburg’study (2009) in Denmark, had result: 15
children with a diagnosis of kernicterus in the Danish National
Hospital Register and eight children with a diagnosis of kernicterus
in a clinically established cohort, total of nine children had a
validated diagnosis of kernicterus which leads to a cumulative
incidence of kernicterus in Denmark of 1.3/100.000 newborns, most
of the nine children experienced suboptimal growth but otherwise
normal pregnancy and delivery outcomes, all except one child
developed severe neurological impairment in childhood.
4.3. Analysis of factors affecting the development of full-term
newborns have hyperbilirubinemia exchanged transfusion in the
first two years

In our study, 44 infants was diagnosed as kernicterus (37.3%),
follow up 24 month ages, all of them had DQ mean < 70 by Denver
test and be ill more often. Contra, 74 babies was not diagnosis of
kernicterus (62.7%), all of them had DQ normal. Babu’study (2013)
in India on neurobehavior of term neonates with neonatal
hyperbilirubinemia, were assessed by Brazelton's neurobehavioral
had result: Habituation, range of state, autonomic regulation and
regulation of state clusters were significantly altered in the case
group, while motor organization cluster was mainly affected in
neonates with severe jaundice (bilirubin > 25 mg/dl), neonatal
hyperbilirubinemia causes definite alteration in the neonatal
neurobehavior. Hokkanen’study (2014) in hospital Helsinki -
Finland, had results: The diagnostic classification in the HB group
were as follows: 21% had minimal brain dysfunction, a diagnosis in
use at the beginning of the cohort study defined as three or more
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significant adverse outcome in spite of DVET. Babies usually learn
important skills such as sitting up, rolling over, crawling, walking,
babbling (making basic speech sounds), talking and becoming toilet
trained as they grow up. These skills are known as developmental
milestones and happen in a predictable order and usually at a fairly
predictable age. While all children reach these stages at different
times, a child with developmental delay may not reach one or more
of these milestones until much later than expected. One of risk
factors relate to development is severe neonatal hyperbilirrubinemia.
4.2.2. Assess the progression of kernicterus sequelae

In our study, kernicterus ratio under following up to 24 month of
ages was 44 babies (37.3%); among this severe kernicterus was 34
(77.3%); auditory neuropathy deafness or hearing loss 72.7%, MRI
showed abnormal signal intensity in the globus pallidum (GP) in
33/38 scans, motor symptoms of dystonia  athetosis 72.7%,
oculomotor pareses 47.7%, and dental enamel dysplasia 43.2%.
Rasul’study (2010) in Bangladesh 93 was diagnosed neonatal
hyperbilirrubin, exchange transfusion was performed in 22 patients,
twelve individuals with jaundice died, kernicterus developed in nine
children with neurological sequelae, MRIs of their brains revealed
evidence of neuronal atrophy of the basal ganglia, particularly in the
globus pallidus and, in two cases, the cerebellum. Ogunlesi’ study
(2007) in Nigeria, results: Of these 115 babies, prematurity, low birth
weight, severe anaemia and inability to do Exchange Blood
Transfusion were significant risk factors for mortality among babies
with bilirubin encephalopathy. Cerebral palsy, seizure disorders and
deafness were the leading neurological sequelae (86.4%, 40.9% and
36.4% respectively) among the 22 survivors who were followed up.
Katar’study (2008) on neonatal hyperbilirubinemia, had results:
Exchange transfusion was performed once in all, except 4 patients
who needed 2 transfusions. Kernicterus findings were found in 76%
of patients on neurological examination, and cranial MRI detected a
pathological finding in 71% of patients. In 2 patients, cranial MRI
showed kernicterus findings, despite normal neurological
examination. In contrast, in 3 patients, despite kernicterus findings in
neurological examination, cranial MRI was normal. Although cranial
MRI has an important place in the diagnosis of kernicterus, it does
not always correlate with clinical findings. Kernicterus due to severe

dén 6 1a trung binh con c6 kha ning hoéi phuc, tir 7 &én 9 12 nang.



1.3. Chan do4n va phan loai di chimg vang da nhan:
1.3.1. Chdn dodn:

Chén doan vang da nhan can két hop bénh sir vé vang da tir thoi
ky so sinh, ton thuong ndo cip tinh voi kham 1am sang cac biéu hién
tam thin, than kinh va xét nghiém.

- Bénh su: Bilirubin gian tiép tang qua cao, ndng d6 bilirubin
mau cao hon muc chiéu dén (15 - 20 mg/dl), hoic ndng do bilirubin
méu cao hon mirc thay méau (20 - 25 mg/dl). C6 cAc triéu chimg thin
kinh tai thoi diém bilirubin Mau tang cao: Tang truong lyc co, khoc thet,
X04n vin chuyen dong mit bat thuong. Yéu t6 nguy co: Thoi gian, sinh
non, nhidm triing huyét, toan mau, bat déng nhdm mau me con..

- Kham hién tai: Tang truong lyc co timg con, mia von. Glam
hodc mét thinh lyc. Bat thuong chuyén dong cua mit. Thiéu san men
ring (ring sita). Cham phat trién tim thin, van dong.

- Xét nghiém: Do phan g thinh giac thén ndo: Khdng hodc dép
ung bat thudng. MRI so ndo: Bat thuong nhan xam ving dudi di,
cau nhat... (taing sang & T1 sém va T2 sau).

1.3.2. Phén logi vang da nhan:

- Vang da nhan kinh dién (Classical kernicterus): Vang da nhan
kinh dién hay bénh ndo do bilirubin man tinh 1a mét hoi chimg 1am
sang vai bdn biéu hién: Réi loan van dong, cac con tang truong luc
co va mua von. Giam hodc mat thinh giac. Khiém khuyét vé van
dong ciia mat, dac biét 1a nhin ngugc hudng 18n trén. Chimg loan san
men rang mau vang xanh

- Vang da nhén kin déo hay rdi loan chtic ning thin kinh do
bilirubin: Trudng hop ndy c6 khuyét tat phat trién than kinh ma
khong c6 c4c biéu hién ddy du cac triéu ching kinh dién cuiia vang da
nhan, biéu hién 1am sang chi thay c6 r61 loan chtc nang than kinh
nhu giam thinh giac, rdi loan van dong mit, tang truong lyc co ngoai
thap thoang qua, hay giam truong lyc co, mét kha ning diéu hoa, mat
ngdn ngir...Can phan biét voi cic nguyén nhan khéc khong do
bilirubin hodc khuyét tat than kinh bam sinh.

- Phan loai vang da nhan theo mtc do: Bao gbm 3 mirc do 1a
nang, vira va nhe, dua vao di chimg thinh giac va di chimg vin dong.

- Phan loai vang da nhan theo khu vuc tén thwong: Nhiéu khu
vyc than kinh trung wong bi tén thuong béi bilirubin, nhung c6
nhirng ving bi anh hudng chiém wu thé va biéu hién chu yéu trén 1am
sang, trong khi cac viing khac it bi anh huéng, do d6 mot sb tac gia
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12.1%). According to the scientists, risk factors were the high
bilirubin level, ABO incompatibility, late ages at admission.
4.2. Evaluation of physical, psychomotor development full-term
newborns have hyperbilirubinemia exchanged transfusion.
4.2.1. Evaluation of psychomotor development

According to our research: Psychomotor development lady ratio
was 37.3% (DQ < 70 by test Denver II, follow up 24 months), the
motor development lady ratio (37.3%) more than the metal
development lady ratio (27.1 - 29.7%). Thomaidis’study (2014) in
Greek on 142 children with developmental quotient DQ < 70, had
results: The mean age at enrolment was 31 + 12 < months, and the
mean DQ 52.2 + 11.4; prematurity and intrauterine growth restriction
were found to be independently associated with lower DQ values, the
mean DQ after the 2-year follow-up was 62.5 £ 12.7, and the DQ
difference from the enrollment 10.4 + 8.9 (median 10; range-10 to
42). DQ improvement was noted in 52.8% of the children,
intrauterine growth restriction, low socio-economic status, and poor
compliance to habilitation plan were found to be independently
associated with poorer developmental outcomes. Babu’study (2011)
in South Indian on 45 babies hyperbilirrubinemia with bilirrubin >
430 pmol/l, be divided into two groups, follow up 6 months, group
had exchanged transfusion DQ mean 68.46 + 16.91 and group had
not exchanged transfusion DQ mean 8741 + 9.23.
Mukhopadhyay’study (2011) in Indian on children who underwent
double volume exchange transfusion (DVET). The 25 referred
newborns of > 35 weeks gestation with total serum bilirubin > 20
mg/dl and signs of ABE were enrolled and followed up at 3, 6, 9 and
12 months. Denver Development Screening Test (DDST),
Neurological examination along with MRI at discharge and brain
stem evoked response audiometry (BERA) at 3 months were done.
Abnormal neurodevelopment was defined as either (i) cerebral palsy
or (i) abnormal DDST or (iii) abnormal BERA. The mean bilirubin
at admission was 37 mg/dl. MRI and BERA were abnormal in 61%
and 76%. At 1 year, DDST and neurological abnormality were seen
in 60% and 27% and 80% had combined abnormal
neurodevelopment. MRI had no relation (P = 0.183) but abnormal
BERA had a significant association (P = 0.004) with abnormal
outcome. Intermediate and advanced stages of ABE associated with
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having jaundice in the skin all of body and poor suck or cry high
pitched, they are taken to hospital.

Bilirubin total at admission 529.06 + 97.7 umol/l, B/A ratio was
8.79 = 1.8; Anemia 68.64%; ABO incompatibility 29.6%; G6PD
deficiency 17.8% and babies born to 'O’ positive mothers 79.6%. The
inverse linear correlation between blood hemoglobin concentration
decreases, the increasing bilirrubin. Gamaleldin® study (2010) in
Cairo Egypt on 249 severe neonatal hyperbilirrubinemia, had results:
Admission bilirubin total values ranged from 25 to 76.4 mg/dL forty-
four newborns had moderate or severe ABE at admission; 35 of 249
infants (14%) had evidence of BE at the time of discharge or death.
Sanpavat’ study (2006) in Thailand on 165 neonatal
hyperbilirrubinemia exchanged transfusion, had the same results
ABO incompatibility 21.3%; G6PD deficiency 13.4%.

4.1.2. Characterization clinical, subclinical of ABE:

In our study, ABE ratio was 50.8%; among this severe ABE was
53.3%; concentration of bilirubin was 585.20 + 91.48 pumol/l, B/A
ratio was 9.78 + 1.63. Risk factors relate to ABE: Neonate developed
jaundice after discharging from hospital, concentration of bilirubin >
510 pmol/l, ages at admission > 6 days. Hameed’study (2011) in
Baghdad Irag on 162 severe neonatal hyperbilirrubinemia, had
results: Incidences of severe sequelae were: advanced ABE (22%),
neonatal mortality within 48 h of admission (12%) and post-icteric
sequelae (21%); Among the cohort, 85% were <10 days of age
(median 6 days). Readmission total serum bilirubin ranged from 197
to 770 pumol/l; the major contributory risk factor for the adverse
outcome of kernicterus/death was admission with advanced ABE,
other contributory factors to this outcome, usually significant, but not
so for this cohort, included home delivery, sepsis, ABO or Rh
disease. Absence of any detectable signs of ABE on admission and
treatment of severe hyperbilirubinemia was associated with no
adverse outcome. Y Bao’study (2013) in Eastern China on 113 ABE,
had results: Based on clinical bilirubin-induced neurologic
dysfunction (BIND) scoring, 14 (12.1%), 83 (71.6%) and 19 (16.4%)
infants were classified as subtle, moderate ABE and severe ABE
respectively on admission, the highest bilirubin level was
(486.0+£169.4) umol/L; the most common cause of ABE was ABO
incompatibility (38, 32.8%), followed by sepsis and infection (14,

d4 dua ra phan loai theo khu vuc tén thuong nén d& duogc chia 1am
bén nhém sau: Vang da nhan kinh dién gdm bdn nhém triéu chimg
diy di nhu ¢4 mo ta ¢ trén, vang da nhan tinh té chi anh huong mot
s6 khiém khuyét thin kinh, vang da nhan véi ton thuong van dong
chii yéu va vang da nhan vai tén thuong thinh gidc chiém uu thé.

+ Vang da nhan voi ton thuong van ~dong chu yéu (Motor-
predominant kernicterus): Truong hop nay ton thuong chu yéu 1a rbi
loan truong luc cO mua von, cac biéu hién khac nhe hoic thoang qua,
lién quan dén ton thuong ¢4 chon loc ving pallidus globus (cau
nhat), cac nhan dudi ddi va tiéu ndo dic biét 13 té bao purkinje.

+ Vang da nhan véi ton thuong thinh gidc chiém wu thé
(Auditory-predominant kernicterus): Truong hop ndy tén thuong chu
yéu 1a mat thinh giac hay diéc, cac tridu chimg khac nhe hoic thoang
qua. Can phan biét voi di tat thinh giac bim sinh.

14 Panh gia sw phit trién thé chét, tim vin dong tré em trong hai nim
dau
1.4.1. Danh gid su tang truong thé chit trong hai nam diu

Tang trudng la sy ting khoi lugng co thé Ve cac dai lwong c6 thé
do ludng duoc bang k§ thuat nhan tric. Cac sb do khong han ché ma
tly thugc vao muc dich nghién ctru va theo lia tudi. Dbi voi tré tir so
sinh dén hai tudi, cic tac gia thuong sir dung chi tidu nhan tric sau:
Chiéu cao, can nang, chu vi cac Vong dau, nguc, chi..., ty 1€ glua cac
phan co thé, téc do ting truong vé chidu cao va can nang theo tudi.
1.4.2. Trdc nghiém danh gid sw phdt trién Denver:

Test Denver | viét tit 1a DDST (Denver Developmental
Screening Test), duoc xuét ban diu tién vao nam 1967 tai Hoa Ky
boi cac tac gia W.K. Frankenburg, J.B. Dodds va A.W. Fandal, dugc
thich tmg va tiéu chuin hoa trén 20 nuéc va duge sit dung rong ri
cho trén 50 trigu tré em trén toan thé gi¢i. Nam 1990, test da dugc bd
sung, hoan thién hon va db6i thanh test Denver II. Muc dich 1a danh
gi4 su phat trién tdm than va vin dong cua tré tir 0 dén 6 tudi, xac
nhan va theo ddi mot qua trinh phét trién binh thudng, phat hién som
cé4c trang thai cham phat trién va dic diém cham “phat trlén Chu yéu
la van dung cac tiéu chuin binh thuong da biét, sap xép cac tiéu
chuan d6 vao mot hé thng chung dé dé tién hanh, dé nhan dinh, d&
danh gia va tién 1am di 1am lai nhiéu lan trén cing mot déi tugng.

1.5. Mot s6 yéu t6 anh hwéng dén sy phat trién cia tré so sinh di
thang vang da phai thay mau.



1.5.1. Mgt s0 yéu 16 lién quan den ton thwong n&o do bilirubin:

- Nong do bilirrubin glan tiép trong méu ting cao, ndng do albumin
mau giam, ndng do ion H' va su toan mau, hang rao mau no bi ton
thuong,, tang s nhay cam cua t& bao ndo d01 voi dde tinh cua bilirrubin.

- MGt o yéu td khac: Ngay tudi xuat hién vang da, nhap vién
muon, tudi thai, can ning khi sinh, bat dong nhém méau me con, thiéu
enzyme G6PD, kha ning can thiép diéu tri..

1.5.2. Anh hwo'ng cia ton thwong néo doi véi sw phat trién ciia tré:

Bilirrubin gay tén thuong cac nhan xam trung uong, nén c6 thé
khong chi rdi loan van dong ma con anh huong dén sy phat trién va
kha nang nhan thirc, suy giam tri nhd, rdi loan ngdn ngit va thi gidc.
Nghe kém la mot trong nhimg khuyét tat phd blen va cO nhiing hau
qua sudt doi cho tré em, anh huong dén phat trién ngon ngir, nhan
thirc va tu duy. Tén thuong ndo do bilirubin tur nhimg ngay dAu sau
sinh, do d6 thudng anh huong dén sy phat trién thé chat, tim than va
van dong cua tré.

, _ CHUONG2 ,
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Doi twong nghién ciru:

Bao gom céac bénh nhén so sinh, véi cac déc diém:

- Méc bénh vang da ting bilirubin gian tiép phai thay mau.

- Tré so sinh du thang, co tudi thai tir 37 tudn dén 42 tudn, cin
nang > 2500 gram.

2.1.1. Tiéu chudn Iwa chon:

- Chi lya chon trong s0 bénh nhan néi trén, dugc can thiép diéu tri
vang da tang bilirubin gian tiép ¢6 thay mau tai khoa So sinh, bénh vién
Nhi Trung wong.

- Chi dinh thay mau khi ndng d¢ bilirubin mau ting theo khuyén
céo cua Hoi Nhi khoa Hoa Ky nam 2004.

2.1.2. Tiéu chudn loai trir:

Trong qué trinh nghién ctru loai trir cac bénh nhan sau:

- Loai trir bénh nhan méc cac bénh than kinh khac trong qua trinh
nghién ciru theo di: Xuat huyét ndo, viém mang nio ...

- Loai trir cac bénh nhan khong duoc theo ddi kham danh gia dé‘ly
du theo quy trinh nghién ciru dén 24 thang tudi.

2.2. Pia diém va thoi gian nghién ciru:
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Table 3.33: Risk factors related to DQ mean by Denver 11

. DQ<70 | DQ>70 OR
Risk factors | (%) | n2 | (%) (95%Cl) p
NDJ Yes | 37 [84,1]29 392 8,20 <0,001
No 7 | 159 | 45| 60,8 | (3,23-20,85)
Bilirubin >515| 36 | 81,8| 8 | 10,8 37,13 <0,001
(umol/l) <515| 8 |18,2| 66 | 89,2 | (12,85-107,24)
Ages at >6 | 25 |56,8| 17 | 23,0 4,41 <0,001
admission <6 |19 |432|57|770]| (1,97-9,88)
G6PD Yes | 12 | 27,3 9 |12.2 2,71 <0,05
deficiency No | 32 |727|65]|878]| (1,04-7,09)
ABE Yes | 44 | 100 | 16 | 21,6 <0,001
No 0 | 00 | 58784

NDJ: Neonate developed jaundice after discharging from hospital.
Chapter 4: DISCUSSION

4.1. Characterization clinical, subclinical of full-term newborns
have hyperbilirubinemia exchanged transfusion:
4.1.1. Characterization clinical, subclinical:

Out of 118 cases 73 were males and 45 females. Male/female
ratio was 1.62/1. Newman’ study (2000) in America on severe
neonatal hyperbilirrubinemia, had similar result (male/female: 1.5/1).
Korejo HB’ study (2010) in Pakistan on 100 kernicterus children,
had marginally same data (male/female: 1.6/1). Among severe
neonatal hyperbilirrubinemia, the boys have higher rates, according
to the scientists may be because boys have more risk factors causing
hemolytic, such as G6PD enzyme deficiency and other factors.
Neonates developed jaundice after discharge from hospital with the
rate of 56.78%, ages at admission > 6 days ( 35.6%). Sgro M’ study
(2011) in Canada on 258 severe neonatal hyperbilirrubinemia, had
result neonate developed jaundice after discharging from hospital
ratio 71.7%. Hosseinpuor’ study (2010) in Iran on 176 neonatal
hyperbilirrubinemia had exchanged transfusion, had the same result
ages at admission 5.72 + 3.95 days (1-12 day ages). Neonate
developed jaundice after discharging from hospital, may not be
tracked and monitored for neonatal hyperbilirrubinemia, when
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Chart 3.8 MRI findings in neonates at risk of kernicterus

Table 3:23 Mean weight (kg) by age: Weight kernicterus children
increased slowlier compared to non kernicterus from 6 months of
age, p <0.001.

Table 3:24 Mean height (cm) by age: Height kernicterus children
increased slowlier compared to non kernicterus from 12 months of
age, p <0.05.

3.3. Analysis of factors affecting the development of full-term
newborns have hyperbilirubinemia exchanged transfusion in the
first two years

Chart 3.10 Compare between DQ mean mental development and
motor: Group of children without kernicterus: DQ mean age-
appropriate. DQ mean group kernicterus lower than after 3 months
and after 12 months, they do not change. the DQ mean perform items
of lower motor behavior than mental development.

Table 3.29: Risk factors related to kernicterus

Non

Risk factors Kernicterus Kernicterus OR p
(95%CI)
n (%) n (%)
Yes | 37 | 56,1 | 29 | 439 8,20
NDJ < 0,001
No | 7 | 135 | 45 | 86,5 | (3,23-20,85)
Bilirubin | >515] 35| 795 | 9 | 205 28,08 <0.001
(mmol) | <515| 9 | 122 | 65 | 87,8 | (10,22-77,21) |
Ages at >6 | 25| 595 | 17 | 405 4,41
. < 0,001
admission | <6 | 19 | 250 | 57 | 75,0 | (1,97-9,88)
G6PD Yes |12 | 571 | 9 | 429 2,71 <005
deficiency | No | 32 | 330 | 65 | 67,0 | (1,04-7,09) '
Yes | 43| 71,7 | 17 | 283 144,18
ABE < 0,001
No 1 | 17 | 57| 983 |[(18,46-125,87)

NDJ: Neonate developed jaundice after discharging from hospital.

Nghién ciru dugc thuc hién tai bénh vién Nhi Trung wong.

Thoi gian nghién ciru thye hién tirthang 5 ndm 2010 dén thang 5 nam 2014
2.3. Phuwong phap nghién ciru:

2.3.1. Thiét ké nghién ciru:

Thiét ké nghién cuiru dbi v6i muc tiéu mot 1a nghién ctiru mé ta:
Mb ta dic diém 1am sang, cén 1am sang tré so sinh du thang vang da
phai thay mau. Déi voi muc tiéu hai va ba: Nghién ciu thuan tap tién
ctru danh gid sy phét trién thé chat, tim than va véan dong tré so sinh
du thang vang da phai thay mau va phan tich cac yéu t6 dén sy phat
trlen tir khi nhap vién diéu tri cho dén khi tré dugc it nhat 24 thang
tudi.

2.3.2. Cé méu nghten cuu:

Dé tinh ¢& mau nghién ciru, ching toi st dung cong thirc tinh ¢&

mau ap dung cho viéc wdc tinh ty 1& trong quan thé.
1-—
n=1~72 (21—a12) p(Az P)

Trong do:

n: C& mau nghién ciru.

o La mire y nghia thong k&, chon o = 0,05 (tuong tmg véi do tin cay
95%).

Z(1-a/2): Tra gia tri bang, twong Uing véi cac gia tri cia a = 0,05.

Két qua 1a: Z(1-0/2) = 1,96.

p: Ty 1€ vang da nhan. Theo nghién ciru tai bénh vién Nhi Trung
uong nam 2007, ty 1¢ bénh nhén di ching vang da nhan trén tong sb
so sinh vang da ting bilirubin gian tiép nhap vién diéu tri 12 4,7%.
Trong nghién ciru nay chiing tdi chon 5% (0,05).

A: Do chénh léch mong mubn la: + 5% (0,05).

Ap dung cong thirc trén thu duge két qua nhu sau: 73 bénh nhan

1 0,05x 0,95
n=Z(21_a/2) %—1962W_73

Do thyc hién nghién ciru theo d6i doc, thoi gian theo d6i kéo dai, ft nhét
dén 24 thang, nén ching toi du kién lya chon 146 bénh nhan (gip doi c&
mau).

2.3.3. Phwong phdp chon miu:

Chon mau theo k¥ thuat chon miu c6 chu dich, trong d6 khung

mau 12 tat ca bénh nhén so sinh du thang vang da ting bilirubin gian



tiép vao bénh vién diéu tri phai thay mau, chon cac bénh nhan du tiéu
chuan tir lac bat dau nghién ctru dén khi du s6 lugng.
2.3.4. Cac chi sé nghién Cieu va phwong phap thu thip thong tin:

- Bénh an nghién ciru: Tt ca nhitng bénh nhan du tiéu chuan dugce
Iwa chon vao nghién ciru, déu c6 chung mot mau bénh an thong nhét
dé nghién ciru bénh 4n.

- Bénh nhin duoc khim 14m sang ti mi, toan dién, dugc lam xét
nghiém, dugc didu tri va chim soc theo phac dd diéu tri. Sau khi ra
vién, tat ca cac bénh nhan déu duoc theo ddi dén khi duoc it nhat 24
thdng tudi (trong nim diu bénh nhan duoc kham va theo déi khi
duoc 1, 3, 6, 9, 12 théng tudi, nam thir hai dwoc kham va theo dai khi
duoc 18 va 24 thang tudi). Trong vong 3 thang dau tat ca cac bénh
nhan déu duoc do thinh luc it nhit mot 1an. Trong qua trinh theo ddi,
nhimng tré nghi ngd c6 biéu hién di chimg vang da nhin déu duoc
chup MRI so ndo. Cac bénh nhén c6 biéu hién di ching déu dugc
kham va diéu tri theo chuyén khoa than kinh, phuc hdi chirc ning,
tdm bénh va cac chuyén khoa khéc tuy ting truong hop.

- Phong van cc ba me, hodc nguoi nha chim soc tré vé tién su,
bénh sur.

- Nhém céc chi sé vé 1am sang va can 1am sang vang da thay mau.

- Nhém céc chi s6 biéu hién bénh ndo cip do bilirrubin.

- Nhém céc chi sé vé di ching vang da nhan.

- Tang trudng thé chit: Chiéu cao, cin ning.

- Dé danh gia vé sy phat trién tdm than va van dong, st dung Tréc
nghiém danh gia sy phat trién Denver II

Céch tinh chi s6 DQ (Development quotient):

DQ = Tudi phat trién dugc danh gia / tudi thyc cia tré x 100.

Tuodi phat trién dugc danh gia: Trong mdi khu vire, & mdi tiét muc
tré lam duogc, chfr b tuong g voi ty 1€ phén tram (%) o tiét muc do,
tra theo bang tu01 phat. trién duoc danh gia tuong Ung voi s6 luong
phan trdm ciia mau chudn qua cac tiét muc.

- Panh gia va phén loai mic d6 di ching vang da nhan: Theo
phén loai ctia Shapiro. SM nam 2010. ’
2.3.4.3. Phan tich mét s yéu t6 dén sw phat trién & tré so sinh di
thang vang da phdi thay mdu trong hai nam dau:

- Phén tich mét s6 yéu td nguy co gay ton thuong néo do bilirubin.
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Table 3.18: Fine motor skill by test Denver 11 and DQ

Tab

Tab

Month | DQ<70 | DQ:71-84 | DQ=>85
ages n | (%) | n | (%) n | (%) P
3 63 | 53,4 |55 |466 | O 0
6 59 | 50 |58 492 | 1 |08 | >0,05
9 48 | 40,7 | 18 | 153 | 52 | 44,1 | <0,001
12 44 13713 8 6,8 | 66 | 55,9 | <0,001
18 44 1373 | 0 0 74 | 62,7 | <0,001
24 44 1373 | 0 0 74 | 62,7 | <0,001
le 3.19: Language by test Denver 11 and DQ
Month | DQ<70 | DQ:71-84 | DQ=>85
ages n | (%) | n | (%) n | (%) P
3 49 1415 67 | 568 | 2 | 17
6 45 1381 |71 (602 | 2 |17 | >0,05
9 36 | 30,5 8 6,8 | 74 | 62,7 | <0,001
12 36 {30510 | 85 | 72 | 61 |<0,001
18 36 [ 30,5 8 6,8 | 74 | 62,7 | <0,001
24 32 | 27,112 | 10,2 | 74 | 62,7 | <0,001
le 3.20: Gross motor skill by test Denver 11 and DQ
Month | DQ<70 | DQ:71-84 | DQ>85
ages n | (%) | n | (%) n | (%) P
3 81 | 686 |37 314 | 0 0
6 67 | 56,8 | 31 | 26,3 | 20 | 16,9 | <0,001
9 44 1373 | 20 | 16,9 | 54 | 458 | <0,001
12 44 1373113 | 11 61 | 51,7 | <0,001
18 44 1373 | 0 0 74 | 62,7 | <0,001
24 44 1373 | 0 0 74 | 62,7 | <0,001

Table 3.21: Results of brainstem auditory evoked potential

Results ABE Non ABE Total
nl % n2 % n3 %
Refer 31 51,6 1 1,7 32 | 271
Pass 29 48,4 57 98,3 | 86 | 72,9
Total 60 100 58 100 | 118 | 100

- Phan tich sy anh huong cua tén thuong néo do bilirubin dén sy
tang truong thé chit va phét trién tdm than, van dong cua tré trong
hai nim dau.

2.4. Xir 1y va phan tich s6 li¢u:

Cac s6 liéu thu thdp duge cua nghién ciru duogc xit 1y theo thudt toan
théng ké y hoc trén méy vi tinh bang chuong trinh phan mém SPSS
16.0.



CHUONG 3: KET QUA NGHIEN CUU

3.1. Pic diém 1am sang, can 1am sang tré so sinh dii thang vang
da phai thay mau.

Phan bé bénh nhén theo gidi tinh va tuéi thai: Trong s6 118 bénh
nhan nghién ciru, phan 16n 12 tré nam, chiém 61,9%, ty 1& nan/nir 1a
1,62/1, c6 su khac biét vé ty 1& nam, nit v6i p < 0,05.

Tién sir sdn khoa va sau sinh: Hiu hét cac ba me khi mang thai khoe
manh (chiém ty 18 90,68%), phan 16n cic ba me c6 nhém méau O
(chiém 79,6%), dé thuong chiém ty 1& 79,66%. Ty 18 tré sau sinh d&
ra vién khong dugc giam sat vang da 56,78%.

Phan bé dai tuwgng nghién ciru theo ngély tudi nhdp vign: Ngay tudi
nhap vién vi vang da hau hét 1a tir 3 ngay tudi tré 1én (85,59%), trong d6
ty 1& nhdp vién khi duoc 5 - 6 ngay la cao nhét 43,22%.

Dic diém vé tién siv bénh vang da: Ty 1¢ bénh nhan dugc phat hi¢n
vang da khi dugc 1 - 2 ngay tudi 1a 55,1%. Phét hién vang da tai nha
chiém 52,5%. Hau hét bénh nhan duoc chuyén dén tir cac tuyén v té,
chiém ty 1& 91,53%.

Dic diém lam sang vang da khi nhdp vign: Vang da dén ving 5,
chiém 93,4%. Lam sang vé than kinh: Chiém ty 1¢ cao nhit 50,8% la
tang truong lyc co, tiép theo 12 li bi ba kém 34,7% va tang truong lyc
o voi xodn van 27,1%. Thiéu mau chiém 68,6% va sbt 1a 50,0%.
Bing 3.1: Dic diém cin lim sang vang da:

13

Chart 3.2: The relationship between Hb and bilirrubin

Chart 3.3 Rate of ABE at admission: 50.8%.

Chart 3.4: Classification of ABE: Subtle 25%; Moderate 21.7%;
Advanced 53.3%.

Table 3.11: Bilirubin level and B/A ratio follow classification of
ABE

ABE level
Characterization Subtle Moderate Advanced
(n1=15) (n2=13) (n3=32)
Bilirubin(umol/1) | 479,54+45,99 | 556,89+30,17 | 638,58+72,89
B/A ratio 8,31+0,87 9,42+0,69 10,50+1,69
Table 3.14: Risk factor related to ABE
Risk factors ABE Non ABE OR
n| % | n| % | (95%CI) P
Yes 50 | 75,8 |16 | 24,2 13,13
NDJ No |10 | 19.2 |42 [80.8 | (5,39-31,97) |= %001
Bilirubin | >515 |39 (886 |5 11,4 19,69 < 0.001
(umol/1) <515 |21 | 28,4 |53 | 71,6 | (6,83-56,78) |— 7
Ages at >6 34 | 810 |8 19,0 8,17 <0.001
admission | <6 26 | 34,2 |50 |658 | (3,31-20,19) |~

STT | Pic diém S6 lwong, ty 18 (%)
1 | Néng dé bilirubin trung binh (n=118)
- Toan phan (umol/l) 529,06 + 97,7
- Gian tiép (umol/l) 494,17 + 72,31
2 | Ty1é bilirubin (mg/1)/albumin (g/1) 8,79+ 18
3 | Bat dong nhém mau me va con h¢ ABO 35 (29,6%)
4 | Thiéu enzym G6PD 21 (17,8%)
5 | Thidu mau (Hb < 14g/dl va Hct < 45%) 81 (68,64%)

Nong dp bilirubin toan phdn trung binh theo ngay tusi nhdp vién:
Ngay tudi nhap vién cang mudn, thi ndng do bilirubin mau cang cao, cao
nhét 1a nhém nhap vién > 6 ngay tudi véi ndng do bilirubin trong mau Ia
570,88 + 101,48 umol/l., p < 0,001.

NDJ: Neonate developed jaundice after discharging from hospital.
3.2. Evaluation of physical, psychomotor development full-term
newborns have hyperbilirubinemia exchanged transfusion.

Table 3.17: Social contact by test Denver Il and DQ
Month DOQ<70 | DQ:71-84 | DQ>85

ages n (%) | n | (%) | n | (%) P
3 54 458 63 | 534 |1 0,8
6 49 415 |66 | 559 |3 25 |>0,05
9 36 1305 |8 6,8 74 |62,7 | <0,001

12 36 1305 |8 6,8 74 |62,7 | <0,001
18 36 | 305 |8 6,8 74 | 62,7 | <0,001
24 35 129719 7,6 74 | 62,7 | <0,001
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Table 3.2 obsterical related history: Babies born to 'O' positive
mothers 79.6%; 67 neonate (56.78%) developed jaundice after
discharging from hospital.

Chart 3.1 Participants follow of age at admission: > 3 day ages
85.59%; max 5 - 6 day ages 43,22%.

Table 3.3 History of jaundice: Age at onset of jaundice (days) 1- 2
day ages 55.1%.

Table 3.4 Characterization of clinical neonatal hyperbilirubinemia
at admission: Sixty newborns had ABE at admission (50.8%);
anemia 68.6%; fever 50.0%.

Table 3.5: Characterization of subclinical hyperbilirubinemia:

Characterization Number, rate (%)
1 | Bilirubin level on admission (n=118)
- Total bilirubin (umol/l) 529,06 = 97,7
- Unconjugated bilirubin (umol/l) 494,17 £ 72,31
2 | Bilirubin/Albumin ratio 8,79+1,8
[(umol/L)/(g/L)]
3 | ABO incompatibility 35 (29,6%)
4 | G6PD deficiency 21 (17,8%)
5 | Anemia (Hb < 14g/dl va Hct < 45%) 81 (68,64%)

Table 3.6: Bilirubin level on admission follow day ages: More later
age at admission, the higher the bilirrubin level. The most at
admission 5-6 day ages.

y =-0,004x + 13,269 ; r = -0,265 ; p < 0,01
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Bilirubin toan phan (umol/l)
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L L
[ ]

y = -0,004x + 13,269 ; r = -0,265 ; p < 0,01

o 200 400 600 800 1000
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Bleu dé 3.1: Méi Iién quan gida Hb va nong do bilirubin.
Ddac diém lim sang bénh nao cap do bilirubin: Biéu hién vé tinh
than: Mirc do li bl, bé bu, ngimg tho chiém ty 18 cao nhat 53,3%.
Biéu hién vé truong luc co: Mure do tang truong lue co va X0dn vin
chiém ty 18 cao nhit 53,3%. Tiéng khoc: Khong khoc duge 53,3%.

Ty 1¢ (%)
53,3
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Biéu db 3.2 Phan logi mirc dp bénh ndo cip do bilirubin

Béng 3.2: Pdc diém cén lam sang bénh n&o cip do bilirubin

Stt | Pic diém cin 1Am sang S6 lwgng, ty 18 (%)
1 Noéng d¢ bilirubin trung binh (n=60)
+ Toan phan (umol/l) 585,20 + 91,48
+ Gian tiép (umol/l) 545,93 + 69,71
2 Bilirubin/albumin 9,76 + 1,63
3 Bat dong nhdém mau me con ABO 19 (31,67%)
4 | Thiéu enzym G6PD 14 (23,33%)
5 Thiéu mau 57 (95%)
6 Me nhém mau O 48 (80%)




Ty I¢ bénh n&o cép do bilirubin khi nhdp vién: Trong 118 bénh nhan
vang da nang phai thay méau, c6 60 truong hop d ¢ biéu hién tén
thuong néo cap tinh do bilirubin khi nhap vién, chiém ty 1& 50,8%.

Bing 3.3:Thoi gian xudt hién bénh ndo cdp dén khi nhdp vién véi
néng dp bilirubin trung binh va ty I¢ B/A.

Thoi gian xuét hién bénh néo cip
< 8 gio (n1=13) | > 8 gy (n2=47) | P

Xét nghiém

Bilirubin (umol/l) | 468,48 + 32,84 | 620,15+58,23 | <0,05

Ty 1é B/A 8,02£0,63 10,53+ 0,78 <0,05

Mirc dp ting bilirubin theo ngay tuéi nhdp vi¢n ciia bgnh nio cip:
Ngay tudi nhap vién 5 - 6 ngay c6 nong do bilirubin cao nhat, khac
biét co y nghia thong ké véi p < 0,05.

Bdng 3.4 Nlo”‘ng dé bilirubin trung binh va ty I¢ B/A theo mirc d¢
bénh ndo cap.

Mitc d§ bénh ndo cip do bilirubin
Nang

Xét nghiém Nhe (n1=15) | Vira (n2=13) (n3=32)

Bilirubin(umol/l) | 479,54+45,99 | 556,89+30,17 | 638,58+72,89

Ty 1€ B/A 8,31+0,87 9,42+0,69 10,50+1,69

So sdnh dic diém lam sang giita hai nhém ABE va khong ABE: Ty
& d4 ra vién sau sinh khong duoc giam sét vang da, tudi nhap vién >
6 ngay & nhom bénh néo cip cao hon. Nhém bénh ndo cip c6 100%
biéu hién bét thuong than kinh, st va thiéu mau déu co ty 1& cao hon
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imaging (MRI) brain and brainstem auditory evoked potential
(BAEP).

To assess mental, psychomotor development, assessment test using
the Denver 11 development:

The calculation of the index DQ (Development quotient):

DQ = development was assessed age / actual age of the child x 100.

Age was assessed development: In every region, in every child
item is, the letter D corresponds to the ratio% in this repertoire,
consult the table of age was assessed development corresponding to
the percentage of through the repertoire of standard samples.

- Evaluate and categorize the level of kernicterus sequelae: the
classification of Shapiro. SM 2010 (table 1.1; 1.2 and 1.3).

Analysis of factors to the development of full-term newborns have
jaundice exchange transfusion in the first two years:

- Analysis of risk factors cause bilirubin encephalopathy.

- Analysis of the effects to physical growth and psychomotor
development in the first two years.

2.2.4. Data analysis:

Data analysis was performed using SPSS 16.0  software
package. Statistical analysis including chi-square test, Mann -
Whitney test and T-Test were used. Statistical significance was set
0.05 level.

Chapter 3: Results
3.1. Characterization of clinical, laboratory of full-term

newborns having hyperbilirubinemia exchanged transfusion:
Table 3.1 Gender

hén, p < 0,05.

Bing 3.5: Dic diém cin Iim sang giiia hai nhém ABE va khong ABE
Pic diém cin 1am sang ABE Khong ABE p

: : (n1=160) (n2 = 58)

Bilirubin toan phan umol/l | 585,20+91,48 | 470,99+64,66 | <0,01
Tylé B/A 9,78+ 1,63 7,73+131 | <0,01
Thiéu mau 57 (95%) 24 (41,4%) | <0,05
Me nhom mau O 48 (80,0%) 46 (79,3%) | >0,05
Thiéu G6PD 14 (23,3%) 7 (12,0%) > 0,05
Bat dong nhom mau 19 (31,6%) 16 (27,6%) | > 0,05
me con hé ABO

Gestational age
Gender 37 - 38 weeks | 39 - 41 weeks Total
Male 33 (61.1%) 40 (62.5%) 73 (61.9%)
Female 21 (38.9%) 24 (37.5%) 45 (38.1%)
Total 54 (100%) 64 (100%) 118 (100%)

ABE: Bénh ndo cap do bilirubin.

Out of 118 cases 73 were males and 45 females. The male/female
ratio was 1.62/1. p < 0.05.
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Replaced number:
p(l—2 p) _1.96° 0,05 x 02,95

A 0,05
2.2.3. Technical procedures:

Characterization of clinical, subclinical full-term newborns have
hyperbilirubinemia exchanged transfusion:

Data was obtained by clinical findings, and predetermined
laboratory tests, and questionnaire. Infants with suspected bilirubin-
associated brain damage were reviewed according to findings.
Infants were assigned to two groups: the patients with BIND
(Bilirubin induced neurologic dysfunction), and the patients without
BIND. Major clinical features of acute bilirubin encephalopathy
divided in three fairly distinct clinical phases: Early phase,
intermediate  phase and  advanced  phase. Long-term
neurodevelopment outcome 24 months. All of patients was examined
in this study. Investigations including: maximum total and direct
serum bilirubin level, baby’s and mother's blood group, ABO, Rh,
direct/ indirect Coombs’ test, complete blood count, peripheral blood
smear, reticulocyte count, serum albumin, blood glucose, calcium,
sodium and potassium, erythrocyte glucose - 6 - phosphate
dehydrogenase (G6PD) level, culture of blood, urine and
cerebrospinal fluid according to the patient’s condition were done.
We recorded demographic findings, gestational age (wk), family
history of jaundice in sibling, chronologic age (day), age at
presentation jaundice (day), weight (g), and route of delivery
(cesarean/vaginal), number of maternal: parity, abortion and
gravity, maternal age and type of feeding (exclusive breast milk
/mixed). Cry pattern was documented clinically. Pathologic weight
loss defined when more than10% of birth weight had been lost,
calculated as birth weight - readmission weightx100/birth weight.
Severe hyperbilirubinemia was considered > 25 mg/dl (430 pmol/l).
A neurologic evaluation was performed within 8 hours of admission
using the bilirubin-induced neurologic dysfunction protocol (BIND
score). The double volume exchange was performed according to
the standard published guidelines in 2004 AAP (American Academy
of Pediatrics), via umbilical vein catheter. If the infant had any
clinical signs of ABE, he/she was subjected to magnetic resonance

n=Z(21—a12) =73

Bing 3.6: Mgt s6 yéu té lién quan dén bénh nio cip do bilirubin

Khéng
Céc yéu t6 ABE ABE (95?/';0) D
n % | n %
Ra vién sau sinh| C6 50 | 75,8 | 16 | 24,2 | 13,13
khong giém sat| Knhéng | 10 | 19,2 | 42 | 80,8 | (5,39-31,97) |< 0,001
vang da
Bil‘irubinméutoén >515 (39 [886 |5 |11,4 | 19,69 <0.001
phan (umol/l) <515 |21 |284|53|716 |(68356,78) |
Ngdy tudi nhap|>6 34 81,08 [19,0 |817 < 0.001
Vién (ngdy) <6 26 | 34,250 | 658 |(3,31-20,19) |

Bdng 3.7: Phan tich da bién cdc yéu té lién quan dén bénh ndo cip

Céc yéu tb OR | 95%CI p

Ra vién sau sinh khong giam sat | 4,81 | 1,54-15,07 | > 0,05
vang da

Bilirubin mau > 515 pmol/l 16,29 | 4,89-54,29 | < 0,001
Ngay tuoi nhap vién > 6 ngay 4,24 | 1,25-14,34 | <0,05

Dic diém lim sang sau diéu tri thay mdu: C6 43,2% con biéu hién
than kinh (cha yéu 1a con tang truong luc co).

Néng dé bilirubin toan phén trude sau diéu tri thay mdu: Nong do
bilirubin trong mau & nhém bénh ndo cip cao hon, p < 0,001.

3.2. Panh gi4 s phat trién thé chit, tim thin va van dong tré
so sinh da thang vang da phai thay mau.

3.2.1. Danh gia sy phat trién vé tam than, vin dong

Bing 3.8: Phét trién vé cd nhén x4 hgi, test Denver phan b DQ

Thang | DQ<70 | DQ: 71-84 | DQ > 85
twdi | n )| n ]| (%) | n | (w]| P
3 | 54 |458] 63 | 534 | 1 | 08

6 |49 |41,5|66|559 | 3 | 25| >0,05

9 |36 |305| 8| 68 | 74 | 62,7 <0,001
12 |36 |305| 8 | 68 | 74 | 62,7 | <0,001
18 | 36 |305| 8 | 6,8 | 74 | 62,7 <0,001
24 |35 [297] 9 | 7.6 | 74 | 62,7| <0,001




Bing 3.9: Phét trién vé vin dpng tinh té, test Denver phan bé DQ

Thang | DQ<70 | DQ: 71-84 | DQ > 85

twéi | n [ ()| n | (%) | n [ (%)
3 63 [534|55|466 | 0 | 0

6 59 | 50 [ 58 | 492 ] 1 | 08 ] >0,05

9 48 |40,7] 18 | 153 | 52 | 44,1] <0,001

12 |44 |373] 8 | 68 | 66 |559] <0,001

18 |44 [373] 0 0 | 74 627 <0,001

24 | 44 [373] 0 0 | 74 [627] <0,001

Bdng 3.10: Phét trién vé ngon ngi#, test Denver phan bé DQ

Thang | DQ<70 | DQ: 71-84 | DQ > 85
twdi | n | (W | n| (%) | n || P
3 | 49 | 41567 | 568 | 2 | 1,7
6 |45 38171602 2 | 1,7 | >0.05
9 |36 |305| 8 | 68 | 74 | 62,7 | <0,001
12 | 36 |305] 10 | 85 | 72 | 6L | <0,001
18 | 36 |305] 8 | 68 | 74 | 62,7] <0,001
24 | 32 | 271 12 | 102 | 74 | 62,7 | <0,001

Bing 3.11: Phét trién vé vin dgng thé so, test Denver phan b DQ

Thang | DQ<70 | DQ: 71-84 | DQ > 85
twéi | n [ ()| n | (%) | n [ (%)
3 81 168637314 0 | 0
6 67 | 56,8 | 31| 26,3 | 20 | 16,9 | <0,001
9 44 1373120 | 16,9 | 54 | 458 <0,001
12 | 44 37313 ] 11 | 61 [51,7] <0,001
18 |44 [373] 0 0 | 74 627 <0,001
24 | 44 [373] 0 0 | 74 627 <0,001
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Chapter 2: PARTICIPANTS AND METHODS

2.1. Participants, location and time of the study:

Includes newborn patients, with the following characteristics:

- Severe neonatal hyperbilirubinemia undergoing exchanged
transfusion.

- Full-term infants from 37 weeks to 42 weeks of gestation, birth
weight > 2500 grams.

This study was conducted on term infants undergoing exchange
transfusion (ET) as treatment method for hyperbilirubinemia in the
first week of life, admitted to Vietnam National Hospital of
Pediatrics. Jaundiced infants were enrolled from May 2010 to May
2014, after obtaining informed parental consent and ethics committee
approval; babies with any conditions affecting the
neurodevelopment, none hyperbilirubinemia diseases were excluded.
2.2. Methods
2.2.1. Design of study:

Design study for a research objective description the first:
Characterization of clinical, laboratory change is full-term newborns
undergoing jaundice transfusion. For second and third objectives: A
prospective cohort study assessed the physical, psychomotor
development full-term newborns undergoing hyperbilirubinemia
exchanged transfusion. Analyze factors influencing child
development, from hospital admission until the child reach at least
24 months of age.

2.2.2. Sample size calculation:

The sample size was calculated for a trial without control group.

Sample size formula:
1-—

n==2 (21—a12) p(Az )
In which:
n: The minimum patient needed.
a: Level of significance = 0,05.
Z(1-0/2): The corresponding z — value of significant level = 1,96.
p: The estimated incidence of kernicterus rate 4,7% in neonatal
hyperbilirubinemia total hospitalization (Khu Thi Khanh Dung’
study). This study, we choose 5%.
A: Relative precision, was 0,05.
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of hypertonicity has been largely unsatisfactory, and new treatments
of hypertonicity with botulinum toxins and baclofen pumps have
been moderately successful. The treatment of deafness due to
AN/AD with cochlear implantation has been most encouraging, and
the treatment of dystonia with deep brain stimulators holds future
promise.

1.4. Evaluation of physical, psychomotor development in the first
two years old

Test | abbreviated DDST Denver (Denver Developmental
Screening Test), first published in 1967 in the United States by the
authors WK Frankenburg, J.B. Dodds and AW. Fandal, the
adaptation and standardization in 20 countries and is widely used for
over 50 million children worldwide. In 1990, the test has been added,
changed more complete and Denver 11 test. The first set of WHO
Child Growth Standards 2006 and describes the methods used to
construct the standards for length/height-for-age, weight-for-age,
weight-for length, weight-for-height and BMI-for-age. It also
compares the new standards with the NCHS/WHO growth reference
(WHO, 1983) and the 2000 CDC growth charts (Kuczmarski, 2002).
Electronic copies of the WHO growth charts and tables together with
tools developed to facilitate.

1.5. Risk of factors related the development of neonatal
hyperbilirubinemia

Risk of factors related to brain damage caused by bilirubin:
Concentration bilirrubin, albumin, concentration H+ and acidosis,
blood-brain barrier damage., Increasing the sensitivity of brain cells
to the toxicity of bilirrubin. Some other factors: Age appearance of
jaundice, delayed admission, gestational age, birth weight, mother
alloimmunization, G6PD enzyme deficiency, therapeutic
intervention possibilities ...

Brain activity related pallidus and subthalamic nucleus 5 parallel
paths connecting the cerebral cortex, subcortical nuclei and brain,
providing feedback and information related to movement, sensation
and awareness. Therefore, when pallidus and subcortical nuclei
vulnerable to bilirubin toxicity will affect not only athletes, but also
the perception, memory, thinking and behavior in children.

3.2.2. Pdnh gid tién trién di chirng vang da nhan

Ty1é o a6
%
( 0) ot 717
62.7
60¢"
401" 293
207 —
i Sd I
O z
ABE Khéng ABE Téng s6
Khéng di chirng = Di chirng
Biéu dé 3.3: Ty Ié di chirng vang da nhan
S0 gg- 74 74 74
lugng 160 2a e E T — 64 o e ]
58 58
(10 S S4mm P ]
50 4--- 44 44 44
w4
04N --EE--EE Nl
204N - -]
OEES 1 WEE 1 EEE O} BN | WA W
O T T T T 1
3 thang 6 thang 9thang 12thang 18thang 24 thang e .
Thoi gian
Di chimg ™ Khéng di chirng

Béng 3.12: Két qud do sang loc thinh lyc

Biéu db 3.4: Két qua di chirng theo thoi gian theo dbi

Nhém ABE Khéng ABE Téng
Kétqua | nl % n2 % | n3 ] %
Refer 31 | 516 1 1,7 | 32 ] 2711
Pass 29 | 484 | 57 | 983 | 86 | 72,9
Tong 60 100 58 | 100 | 118 | 100

(Refer: Giam thinh lyc; Pass: Khdng giam thinh lyc)



Ty 1€ (%)
80 Ving ciu nhat don
L2 2 A *
= thuan
60 N X s A
Vung cau nhat va doi
40 thi

Ving ciu nhat va ving

20 13,2 ’ khéc
Khéng tén thwong

0+

Ving tén thuong nio VUng

Biéu db 3.5: Két qud chup MRI so n&o 38 tré di chitng vang da
nhén

Bing 3.13: Bdc diém lim sang va cdn ldm sang vang da nhan

TT | Pic diém 1am sang, cin 1am sang | S6 lwong | Ty 18(%)
Dic diém lam sang (n = 44)

1 Giam van dong nang, tang truong luc 32 72,7%
co va mia von thuong xuyén.

2 Tang truong luc co va maa von khi cang 4 9%
thang, han ché van dong va kho phéi hop
dong tac don gidn.

3 Tang truong luc co thoang qua, di lai 6 13,6%
cham vung vé, kho phéi hop dong tac
tinh té.

4 Mat nhin ngugc huéng 1én trén tung 21 47,7%
luc.

5 Thiéu san men rang mau vang xanh 19 43,2%
Dic diém cin lim sang (n = 44)

6 Giam thinh lyc. 32 72,7%

7 Hinh anh t6n thuong trén MRI so ndo. 33 75,0%
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MRI, magnetic resonance imaging. Kernicterus in term and near-
term infants with total bilirubin (TSB) 20 mg/dL (342 pmol/L) is
defined.

a Abnormal tone: hypotonia, hypertonia, dystonia.

b Abnormal ABR: abnormal or absent auditory brainstem
response (ABR) with normal otoacoustic emission (OAE) or cochlear
microphonic (CM) recordings; these findings are consistent with the
definition of auditory neuropathy, ABR, also known as brainstem
auditory evoked potential (BAEP) or brainstem auditory evoked
response (BAER).

¢ Abnormal MRI: abnormal globus pallidus (GP) interna and/or
externa, and abnormal subthalamic nucleus (STN); excludes MRI
lesion of status marmaratous as the sole lesion.

Table 1.3: Proposed research definitions of kernicterus at 9-18
months of age

Kernicteru | Definitio | Hyperkineti | Abnorma ;;nngill
s at 9- n at ¢ dystonia | vertical dvsplasi
18 months | 3 months (CP)? gaze y 2
Certain Probable Abnormal Abnormal | Abnorma
I
Probable Possible Two of three abnormal

Possible Not Two of three abnormal

Kernicterus in term and near-term infants with total serum
bilirubin 20 mg/dL (342 mmol/L) is defined here. a Hyperkinetic
dystonia: athetosis and/or chorea and/or choreoathetosis and/or
dystonia and/or spasticity), also known as athetoid, dystonic,
hyperkinetic, or hyperkinetic dystonic cerebral palsy (CP).

1.3. Treatment of kernicterus

Traditional treatment is directed toward (i) neurodevelopmental
sequelae with physical, occupational, speech, and audiological
therapies; (ii) medications, and (iii) complications including feeding
and nutritional  difficulties, gastroesophageal reflux, sleep
disturbances, hypertonicity and muscle cramps. Medical treatment
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1.2.2. Classification of kernicterus by severity and type of sequelae

Table 1.1: Classification of kernicterus by severity and type of sequelae

Severity Auditory sequelae

Mild Mild AN/AD (ABR
abnormal but present,
may normalize with
time), or CAPD with
no or mild hearing
loss; normal or mildly
delayed speech.

Moderate | AN/AD with absent
or persistent abnormal
ABR, mild/moderate
hearing loss, may
fluctuate; speech
delayed or absent.

Severe AN/AD with absent
ABR, severe-to-
profound hearing
loss/deafness.

Motor sequelae

Mild dystonia athetosis;
mild gross motor delays,
e.g. walking; ambulates

well, speech intelligible.

Moderate hyperkinetic
dystonia/ ‘athetoid’ CP;
ambulates with or without
assistance with athetoid/
choreoathetoid gait.

Severe dystonia/hyperkinetic
CP; unable to ambulate, feed
self, sign, or speak; often
with episodic severe
hypertonia and muscle
cramps.

AN/AD, auditory neuropathy/auditory dys-synchrony; ABR,
auditory brainstem response; CAPD, central auditory processing

disorder; CP, cerebral palsy.
1.2.3. Definitions of kernicterus

Abnormal ABR Abnormal MRI

Ke;n%cgﬁ:ﬁs at ';/cl)ﬂzgf (normal OAE (abnormal GP,
or CM)° STN)°
Certain (3 of 3) Abnormal Abnormal Abnormal
Probable (2 of 3; | Abnormal Abnormal Normal

and one must be Abnormal
abnormal tone)

Possible (1 of 3)

Abnormal

Any one of three abnormal

13,6
9,1
‘ Nang n=34

H Vira n=4
Nhe n=6
77,3

Biéu d6 3.6: Phan logi mirc dp di chitng theo Shapiro M.

3.2.3. Ddanh gid sw tang truong vé the chit:

Can ngng trung binh (kg) theo tudi véi di chirng: Can ning ciia tré &
nhom di ching tang chdm hon so voi nhoém khéng di chimg tir 6 thang
tudi tré di, p < 0,001.

Chiéu cao trung binh (cm) theo tuéi véi di chitng: Chiéu cao trung
binh cua tré & nhom di chimg thap hon so véi nhém khong di chimg
tir 12 thang tudi tré di, p < 0,05.

3.3. Phan tich mét s6 yéu t6 anh huéng dén sy phat | trién ¢ tré so
sinh da thang vang da phai thay méu trong 2 nim diu doi.

* So sanh sy phadt 1 trién giia nhom tré di chiig va khong di chirng
DQ trung binh Vé cd nhin xa hgi bang test Denver: Nhom tr¢ di
chirg c6 chi s6 DQ trung binh rat thip, thyc hién cac tiét muc vé ca
nhan x& hoi déu khong dat theo lira tubi. Nhom tré khong di chimg,
chi s6 DQ cao hon 18 rét, thuc hién cac tiét muc vé ca nhan x& hoi
déu dat theo Itra tu01 Khéc biét c6 y nghia thong ké.

DQ trung binh Vé vin dpng tinh 1é bang test Denver: Nhom tré di
chiing co6 chi s6 DQ trung binh rat thap, thuc hién cac tiét myc vé van
dong tinh té déu khong dat theo lira tudi. Nhom tré khong di chung,
chi s6 DQ cao hon 18 rét, thyc hién cac tiét muc vé van dong tinh té
déu dat theo Itra tudi. Khac biét c6 ¥ nghia thong ke.

DQ trung binh theo vé ngén ngit bang test Denver: Nhom tré di
chimg c6 chi s6 DQ trung binh rat thép, thuc hién cac tiét muc vé
ngon ngit déu khong dat theo Itra tudi. Nhom tr¢ khong di ching, chi
s6 DQ cao hon 18 rét, thyc hién cac tiét muc vé ngdn ngir déu dat
theo lira tudi. Khac biét co y nghia thong ké.



DQ trung binh vé vin dgng thé so bing test Denver: Nhom tré di
chirg ¢6 chi s6 DQ trung binh rat thép, thuc hién cac tiét muc vé van
dong thd so déu khong dat theo Iira tudi. Nhom tré khong di chimg,
chi s6 DQ cao hon 18 rét, thyc hién céc tiét muc vé van dong tho so
déu dat theo Itra tudi. Khac biét c6 y nghia thong keé.

So sdnh diém trung binh phat trién ve tim than va vin dgng: Nhom
tré khong di ching, DQ trung binh déu dat theo lira tubi. Nhom di
chimg thap hon han tir sau 3 thang tudi va sau 12 thang thi khong
thay déi, DQ trung binh thuc hién cac hanh vi vé& van dong thip hon
S0 VGi céc hanh vi vé tam than.

« Mgt s6 yéu t6 lién quan dén di chirng vang da nhan:

Bing 3.14: Mgt 56 yéu t6 lién quan dén di chirng vang da nhan

< Khéng di
. ALK Di chim , OR
Cac yéu to £ chitng (959%CI) p
n| (@) | n | (%)
Ra vién Co 37 156,1| 29| 439 8,20 < 0,001

sau sinh” Khong | 7 | 135 | 45| 86,5 | (3,23-20,85)

Bilirubin | >515 | 35| 795| 9 | 20,5 28,08 <0,001

umoll  [<515 | 9 | 12,2 | 65 | 87,8 | (10,22-77,21)

Ngay tudi | > 6 25 | 59,5 | 17 | 40,5 441 < 0,001

nhap vién | <6 19 | 25,0 | 57 | 75,0 | (1,97 -9,88)

Thiéu Co 12571 9 | 429 2,71 <0,05
G6PD Khong | 32 | 33,0 [ 65 | 67,0 | (1,04-7,09)

ABE khi | C6 43 | 71,7 | 17| 28,3 144,18 < 0,001

nhap vién | Khong | 1 | 1,7 | 57 | 98,3 | (18,46-125,87)

Ra vién sau sinh”: Ra vién sau sinh khong glam sat vang da.
Bdng 3.15: Phan tich da bién cic yéu 16 lién quan dén ty l¢ di
chirng

Céc yéu tb OR 95%Cl p
Ra vién sau sinh 0,78 0,13-4,53 > 0,05
Bilirubin > 515 pmol/1 | 16,71 | 4,21-66,29 | <0,001
Ngay tudi nhap vién>6 | 1,46 0,34 -6,32 > 0,05
Thiéu Enzym G6PD 2,92 0,55 - 15,37 > 0,05
ABE khi nhép vién | 84,37 | 7,89-902,65 | <0,001
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in GPe, GPi and STN may be seen in conventional MRI scans.
These areas generally show loss of neurons, demyelination, and
prominent gliosis.

1.2.1. Classification of kernicterus by Shapiro M 2010

The classification of kernicterus by localization into four subtypes:
(1) classical kernicterus, (2) motor-predominant kernicterus, (3)
auditory-predominant kernicterus, and (4) subtle Kkernicterus or
BIND in which classical and subtle kernicterus are as already
described.

- Classical kernicterus refers to individuals with the classical
triad or tetrad of auditory neuropathy deafness or hearing loss, motor
symptoms of dystonia athetosis, oculomotor pareses, and dental
enamel dysplasia.

- Motor-predominant kernicterus. This refers to individuals with
predominantly motor symptoms of dystonia athetosis with minimal
auditory symptoms, with minimal, absent, or transient hearing loss
or AN/AD. The motor sequelae/dystonia can be related to
selective lesions in the GPe, GPi and STN; however, abnormal
coordination and hypotonia can also be related to selective
neuropathological lesions in the cerebellum, specifically in the
cerebellar Purkinje cell layer, which are too small to be seen on MRI.
Similarly, brainstem lesions in nuclei subserving truncal tone (as
well as lesions in brainstem auditory, vestibular, and oculomotor
nuclei) are too small to be seen on conventional MRI scans.

- Auditory-predominant kernicterus. This refers to individuals with
predominantly auditory symptoms. AN/AD hearing loss or deafness
with relatively minimal motor symptoms. Many of these individuals
with AN/AD due to neonatal hyperbilirubinemia have been reported,
although the presence or absence of abnormal movement or tone is not
discussed. Virtually all patients seen by the author with AN/AD due to
neonatal hyperbilirubinemia have had abnormalities of tone or
movement, although finding is sometimes subtle.

- BIND refers to subtle neuro developmental disabilities without
classical findings of kernicterus that, after careful evaluation and
consideration, appear to be due to bilirubin neurotoxicity. These may
include disturbances of sensory and sensorimotor integration, central
auditory processing, coordination and muscle tone (see above for
detailed description).
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gaze (setting sun sign), fever, seizures, and death. Laboratory studies
document abnormal or absent brainstem auditory evoked potentials
and bilateral hyperintense lesions in the globus pallidus on T2-
weighted magnetic resonance imaging. Significant neonatal
hyperbilirubinemia with signs of encephalopathy should be
considered a neurologic emergency and treated immediately, because
outcome is related in part to the duration of exposure to excessive
bilirubin. The “gold standard” therapy is double volume exchange
transfusion, and anecdotal evidence suggests that exchange
transfusion may in part reverse neurotoxicity.

Chronic Bilirubin encephalopathy (kernicterus)

The clinical features of bilirubin encephalopathy range from
deafness and severe athetoid cerebral palsy, seizures or death from
kernicterus, to mild mental retardation and subtle cognitive
disturbances. The most extreme brain injury, classical kernicterus,
produces (1) extrapyramidal abnormalities, spasticity, (2) hearing
loss or deafness, and auditory neuropathy, (3) gaze abnormalities
especially impairment of upward gaze, and (4) enamel hypoplasia of
deciduous (baby) teeth. Intellect is usually normal, and seizures
generally occur only with acute, severe neonatal encephalopathy
and resolve over time.

1.2. Diagnosis of chronic bilirubin encephalopathy (kernicterus)

The classic form of chronic bilirubin encephalopathy is also
called kernicterus, originally a pathological term referring to the
yellow staining (-icterus) of the deep nuclei of the brain (kern-,
relating to the basal ganglia). The terms acute and chronic bilirubin
encephalopathy are used to describe the clinical symptoms
associated with the neuropathology. Common usage of the term
kernicterus has expanded to include clinical bilirubin
encephalopathy, and modern testing provides objective evidence of
both neuropathological lesions with magnetic resonance imaging
(MRI) scans and abnormal neurological function with auditory
brainstem responses (ABRs), also known as brainstem auditory
evoked potentials (BAEPs), or responses (BAERs). The clinical
expression of kernicterus relates to its selective damage to the globus
pallidus pars externa (GPe) and interna (GPi), substantia nigra
reticulata, subthalamic nucleus (STN), brainstem auditory, vestibular
and oculomotor nuclei, hippocampus, and cerebellum. Abnormalities

So sanh tan sudt mdc bénh theo liva tuéi: Tir sau 6 thang tudi, s6 1an
mic bénh ¢ nhom tré di chimg hon, p < 0,05

So sanh thoi gian mdc bénh theo liva tuéi: Tir sau 6 thang tudi, sb
ngay mic bénh trung binh & nhom tré di ching hon, p < 0,05



= Mgt 6 yéu 10 lién quan dén sw phat trién: '
Bang 3.16: Mgt so yéu to lién quan dén sw phdt trien danh gia
bang test Denver phin bo theo DQ

o DQ<70 | DQ>70 OR
Cacybutd I~ o0 [h2 | (%) | (95%CI) P
Ravien [Co6 |37 | 841 29 | 392 8,20 <0,001

sausinh” [Khong | 7 | 15,9 | 45 | 60,8 | (3,23-20,85)

Bilirubin | >515 | 36 | 818| 8 | 10,8 37,13 <0,001

umoll  [<515 | 8 | 18,2 | 66 | 89,2 | (12,85-107,24)

Ngay tudi | > 6 25 | 56,8 | 17 | 23,0 4,41 <0,001

nhap vién | < 6 19 | 432 57 | 77,0 | (1,97-9,88)

Thiéu Cé 12 1273 ] 9 | 122 2,71 <0,05

G6PD Khéng | 32 | 72,7 | 65 | 87,8 | (1,04-7,09)

ABE khi | C6 44 1100 | 16 | 21,6 <0,001

nhap vién | Khéng | 0 | 0,0 | 58 | 78,4

Ra vién sau sinh: Tré da ra vién sau sinh khong dugc giam sat vé
vang da.

Chuong 4
BAN LUAN

4.1. Pic diém 1am sang, can 1am sang tré so sinh dii thang vang
da phai thay mau
4.1.1. Lam sang, cin 1dm sang tré so sinh vang da phai thay mau:

Nghién ciru 118 tré vang da ting bilirubin gian tiép da thay mau,
cho thiy tré nam chiém 61,9%, ty 1& nam/nir 12 1,62/1 (p<0,05).
Nghlen ctru ciia Newman nam 2000 & Béc California - Hoa Ky, cho
thay c6 sy khac biét & nhom so sinh vang da ning c6 nong do
bilirubin > 340 umol/l, thi ty 1€ nam/nt 14 1,5/1. Nghién ctru cia
Korejo HB nam 2010 & Pakistan trén 100 tré vang da nhén cho thay,
ty 1& nam/nit 14 1,6/1. Ching t6i ciing c6 két qua tuong tw, vang da
nang thi tré nam co ty |1€ cao hon, theo céc tac gid co thé do tré nam
¢6 nhiéu hon céac yéu t6 nguy co méc cac bénh gay tan mau hon, nhu
thiéu enzym G6PD trong mau va cac yéu té khac.

Ty 1é tré d4 ra vién sau sinh khong dwoc giam sat vé vang da la
56,78%, nhap vién > 6 ngay tudi (35,6%), vang da dén ving 5 Ia
93,4%. Nghién ctru ciia Sgro M nim 2011 & Canada, cho thdy trong
s6 258 tré so sinh vang da tang bilirubin nang, ty 1é tai nhap vién 1a
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1.1.2. Hyperbilirubinemia in newborns

Neonatal hyperbilirubinemia, defined as a total serum bilirubin
level above 5 mg/dL (86 pmol/L), is a frequently encountered
problem. Although up to over 60 percent of term newborns have
clinical jaundice in the first week of life, few have significant
underlying disease. However, hyperbilirubinemia in the newborn
period can be associated with severe illnesses such as hemolytic
disease, metabolic and endocrine disorders, anatomical abnormalities
of the liver, and infections.

Physiological jaundice in healthy term newborns follows a
typical pattern. The average total serum bilirubin level usually peaks
at 5 to 6 mg/dL (86 to 103 umol/L) on the third to fourth day of life
and then declines over the first week after birth. Bilirubin elevations
of up to 12 mg/dL, with less than 2 mg/dL (34 pmol/L) of the
conjugated form, can sometimes occur. Infants with multiple risk
factors may develop an exaggerated form of physiologic jaundice in
which the total serum bilirubin level may rise as high as 17 mg per
dL (291 p mol per L). Factors that contribute to the development of
physiologic hyperbilirubinemia in the neonate include an increased
bilirubin load because of relative polycythemia, a shortened
erythrocyte life span (80 days compared with the adult 120 days),
immature hepatic uptake and conjugation processes, and increased
enterohepatic circulation.

1.1.3. Bilirubin encephalopathy

Bilirubin neurotoxicity produces selective damage of the central
nervous system. Clinical symptoms of classical, chronic bilirubin
encephalopathy, also known as kernicterus, in humans correlate
with specific pathologic findings. The classical sequelae of
excessive neonatal hyperbilirubinemia comprise a tetrad consisting
of athetoid cerebral palsy, deafness or hearing loss, impairment of
upward gaze, and enamel dysplasia of the primary teeth, and
correspond to pathologic lesions in the globus pallidus and
subthalamic nucleus, auditory, and oculomotor brainstem nuclei.
Acute Bilirubin encephalopathy

With acute bilirubin toxicity in neonates, there is a progression
of symptomatology beginning with lethargy and decreased feeding,
and progressing to variable or fluctuating hypotonia and hypertonia,
high pitched cry, retrocollis and opisthotonus, impairment of upward
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NEW CONTRIBUTION OF THE THESIS

1. In Vietnam, this is the first thesis assessing the physical,
psychomotor development in the first two years of life in full-term
infants after exchange transfusion due to jaundice and elevated
influence factors.

2. Classification of acute hyperbilirubinemia encephalopathy in
full-term newborns undergoing exchanged transfusion and related
factors.

3. This is the only research following clinical, laboratory
changes, and classification of kernicterus protocol in two years.

THESIS STRUCTURE

The thesis has 131 pages (not including references and
appendix), divided into 4 chapters:

Introduction: 2 pages.

Chapter 1: Literature review 31 pages

Chapter 2: Patients and Methods 21 pages

Chapter 3: Results 28 pages

Chapter 4: Discussion 46 pages

Conclusions and Recommendations 3 pages

Thesis contains of 34 tablets, 10 graphs, 142 references (12 in
Vietnamese and 130 in English).

Chapter 1: OVERVIEW

1.1. The concept of a full-term newborn hyperbilirubinemia and
bilirubin encephalopathy
1.1.1. Definition full-term infants

According to the World Health Organization, infants are born
between 37 weeks to 42 weeks (278 £ 15 days). Premature newborn
are born infants less than 37 weeks of gestation and have the ability
to survive. Infants are born after 42 weeks gestation are postterms.
Weight, full-term infants with birth weight between 2500 - 4000
grams (from 10 - 90 percentile on the chart Lubchenco). Can be
based on morphological characteristics at birth the infant's body to
determine gestational age.

71,7%. Nghién ctru cua Hosseinpour nam 2010 & Iran, trén 176 tré so
sinh vang da phai thay mau, ngay nhap vién trung binh 5,72 + 3,95
ngay, tudi nhap vién sém nhét 1a 1 ngay tudi va muon nhat 1a 12 ngay
tudi. Nhu vay, co ty 1 cao tré da ra vién sau sinh va dugc tai nhap
Vién, trén tré so sinh vang da nang (vang da vung 5), c6 I€ do cac tré
so sinh sau sinh duge xuat vién sém va sau d6 lai khong duoc theo
ddi vé vang da, khi c6 biéu hién nang méi dén kham.

Nong do bilirubin mau khi nhap vién 12 529,06 + 97,7 umol/l va
gian tiép 12 494,17 + 72,31 pmol/I, ty 18 B/A trung binh 128,79 + 1,8,
thiéu mau chiém ty 18 68,64%, bit déng nhém mau me va con hé
ABO 14 29,6%, thiéu enzym G6PD 1a 17,8%; ty 1&¢ me ¢6 nhém mau
0 12 79,6% va c6 su tuong quan tuyén tinh nghich bién giita ndng do
hemoglobin mau cang giam thi nong d6 bilirrubin méau cang ting.
Nghién ciru cua Gamaleldin nam 2010 & Cairo Ai Cép, trén 249 so
sinh vang da ning do ting bilirubin gian tiép, ndng do bilirubin méau
tang cao tir 425 pmol/l d&én 1298,8 pmol/l, bat ddng nhém mau me
con hé ABO 1a 23,7%, hé Rh 1a 8,8%, két hop ca ABO va Rh la
2,4%, thiéu enzym G6PD la 8,1%. Nghién ciru ctia Sanpavat S nim
2006 ¢ Thai Lan trén 165 tré so sinh vang da dugc thay mau, cho
thdy nguyén nhan bat ddng nhom méau me con hé ABO 1a 21,3% va
thiéu enzyme G6PD 1a 13,4%. Két qua cta ching t6i ciing tuong tu
nhu cac tic gia, chii yéu 1a cac nguyén nhan gay tan mau va giam
albumin mau.

4.1.2. Pgc diém lam sang, cdn lam sang bénh ndo cip do
bilirrubin:

Trong So 118 bénh nhén nghién ctru, ¢ 60 truong hop da co
biéu hién ton thuong ndo cap tinh do bilirubin khi nhap vién, chiém
ty 1€ 50,8%, bénh néo Cap dugce chia lam 3 mirc d6 theo Johnson,
trong d6 mirc d6 ning chiém ty 1& cao nhét 53,3%. Nghién ctru cia
Gamaleldin ndm 2010 ¢ Cairo Ai Cép, trén 249 so sinh vang da
ning, bénh nfo cap tinh chiém 39,8%, mirc d6 nhe 12 55,6%, mirc d6
vira 25,3% va nang 1a 19,1%. Nghién ciru ctia Hameed nam 2011 trén
162 tré so sinh vang da nang, c6 22% bénh ndo Cép do bilirubin, t
vong 12%, c6 21% vang da nhan sau nay. Nghién ciru cua Y Bao
nam 2013 & Trung Qudc, trén 116 tré so sinh véi bénh néo Cép do
bilirubin, ning 1a 19 (16,4%), mac do vira 83 (71,6%) va nhe 1a 14
(12,1%). Nhu vay ty 1& bénh ndo cap tinh do bilirubin khac nhau tiy



theo timg nghién ctru, nhung nhidu nghién ctru cho thay van ludn ¢6
ty 18 bénh nhan nhap vién mudn vi d4 co tén thwong ndo cip tinh.

Nong d6 bilirubin trong mau la 585,20 + 91,48 pmol/l, ty 18 B/A
12 9,78 + 1,63, két qua nay d4 cao hon hin ngudng khuyén cao thay
mau cua Hoi Nhi khoa Hoa Ky. Cac yéu t lién quan dén bénh ndo
cép 1a khong giam sat vang da sau sinh, nong d¢ bilirrubin mau > 515
pmol/l va tudi nhap vién > 6 ngay, phén tich da bién c6 hai yéu té
lién quan 12 bilirrubin méu > 515 pmol/l va tudi nhap vién > 6 ngay.
Nghién ciru cua Tiker 2006, trén 93 tré so sinh vang da, nong do
bilirubin trung binh la 514,7 + 97,5 pmol/l, trong d6 ¢6 35,5% 6
nong do6 bilirubin trung binh > 513 umol/l, nguyén nhin dugc tim
thay trong 65,6% céac truong hop thiéu enzym G6PD, bit dong nhém
mau... Nghién ctru cia Zhuang nam 2012, trén 967 tré so sinh c6 tang
bilirubin mtrc do ning, ty 18 B/A > 10 ¢6 lién quan dén ton thuong
ndo do bilirubin. Nghién ctru cta ching toi ciing cho két qua twong
tu. Bénh n&0 cip ludn c6 ndng do bilirubin méau va ty 1¢ B/A cao hon,
v6i nong do nay da vuot quéa ngudng khuyén céo thay mau, c6 nguy
co cao giy ton thuong ndo, do vay can can thi¢p diéu tri ngay trudc
khi bilirubin mau c6 kha nang gy ton thuong néo.

4.2. Panh gia su phat trién vé thé chét, tAm thin va vén dong tré
so' sinh dia thang vang da phai thay méu.
4.2.1. Danh gia sy phat trién vé tim than, vin dgng.

Két qud nghién ctru cho thiy: Ty 1& cham phat trién tim - van
dong ca bon khu vuc (DQ < 70) bang test Denver I, giam dan theo
théng tudi, sau 12 thang tudi it thay doi, sau 24 thang tu01 1a 37,3%;
ty 1& cham phat trién vé van dong (37,3%) nhiéu hon 14 vé tim thin
(27,1% - 29,7%). Nghién ciru ciia Thomaidis L & Hy Lap nam 2014
trén 142 tré dudi 4 tudi, chi sé DQ trung binh 1a 52,2 + 11,4 véi cac
nguyén nhan nhu dé non, cham tang trudng trong thoi ky bao thai, dé
ngat, thiéu oxy ndo, nhidm tring va vang da ting bilirubin mau
nghiém trong. Nghién ciru cia Mukhopadhyay K niam 2010 & An Do
trén tré so sinh vang da phai thay mau, theo ddi sau 12 thdng danh
gi4 bing test Denver, cho thiy c6 60% cham phat trién. Nghién ctru
clia Arun Babu nim 2011 & mién nam An Do, trén 45 tré so sinh
vang da voi ndng do bilirubin mau > 15 mg/dl, theo d6i dén 6 thang
cho thiy, nhom tré khong phai thay méau chiém 71,1% véi DQ trung
binh 1a 87,41 £ 09,23 con nhém vang da niang phai thay mau 1a
28,9% vai DQ 1a 68,46 = 16,91. Nhu vay vang da so sinh nang 1a

1
INTRODUCTION

Neonatal unconjugated hyperbilirubinemia is a common disorder
that may accounts for approximately 85% of newborns due to
changes in bilirubin metabolism in a few days after birth. This may
develop acute bilirubin encephalopathy (ABE) or kernicterus
(chronic bilirubin encephalopathy), a permanent neurological deficit
characteringd by the extrapyramidal movement disorders of dystonia
and/ or choreoathetosis,hearing loss and oculomotor pareses,
affecting the physical and mental development. Therefore, neonatal
hyperbilirubinemia should be early diagnosed and managed.

In North America and Europe, the estimated incidence of
kernicterus ranges from 4-5% in both term and late preterm neonatal
groups while in Asian countries this incidence is 14-16%. .

Blood exchange transfusion is the treatment method of choice
when phototherapy is ineffective or serum bilirubin level is
excessively high. In industrialised countries rate of kernicterus takes
0.4-2.7 per 100000 neonates as a result of sufficient diagnosis and
treatment while this rate is much higher in the developing countries. In
Vietnam, the rate of blood exchange transfusion and kernicterus is
high and the rate tends to increase. Recently, the incidence of severe
hyperbilirubinemia in full-term infants has been increasing. This is
possibly due to the failure of after birth supervision following to
hospital discharge. This may explain the reason for this occurrence in
full-term infants while it is thought to occur in preterm infants, but.

Having early detection and management of hyperbilirubinemia
in full-term infants, in order to reduce exchange transfusion rate and
kernicterus incidence. We conducted this research with the following
objectives:

1. Characterise clinical, laboratory changes on full-term
newborns with hyperbilirubinemia undergoing exchanged
transfusion.

2. Evaluate physical, psychomotor development in full-term
newborns with hyperbilirubinemia undergoing exchanged
transfusion.

3. Analyse risk factors affecting the development of full-term
infants with hyperbilirubinemia undergoin exchanged transfusion
in the first two years.
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mot trong nhing nguyen nhan gay tén thuong nfo anh huong dén sy
phét trién cua tré, ton thuong ndo do bilirubin chu yéu cac vling nhan
Xam trung wong nhu the van, doi thi, hdi hai ma.. . khdng chi anh
huong dén phat trién Ve van dong ma con anh huong dén su phét
trién vé ngdn ngir, do tén thwong cac nhan day than kinh so ndo nhu
thinh giac la tré khong nghe dugc va sy co clng co ving mdt lam tré
khong phat am dugc, tieng khoc ciing khac thuong, doi khi chi a &
hozc rat chdm ndi, n6i ngong anh hudng dén sy hinh ngdbn ngi va tu
duy.

4.2.2. DPdnh gid tién trién di chitng vang da nhan.

Ty 1¢ di chung vang da nhan giam dan theo thoi gian theo ddi,
sau tir 12 dén 24 thang tudi khong thay d6i 1a 37,3%; trong d6 nhom
di ching nang chiém 77,3%; giam thinh luc 72,7% va ton thuong
trén MRI so nfo (chu yéu viing cau nhat) 1a 75%; mat nhin ngugc
hudng 18n trén timg luc 14 47,7% va thiéu san men ring mau vang
xanh 1a 43,2%. Nghién ctru cua Sgro M ndm 2012 ¢ Canada trén 20
tré di chirng vang da nhan, theo ddi duoc 14 truong hop, trong do 5
tré (35,7%) murc d6 nang véi bai ndo va ting truong luc co thuong
xuyén. Nghién ciru cuia Hameed nam 2011 ¢ Traq, trén 162 tré so sinh
vang da ting bilirubin ning trong d6 c¢6 22% bénh no cip khi nhép
vién, sau diéu tri cho thiy tir vong 12 12 %, di chimg vang da nhan 1a
21%. Nghién ctru ctia Rasul nam 2010 ¢ Bangladesh trén tré so sinh
vang da nang dugc thay mau, cho thiy tir vong 13 18,2%, di chimg
vang da nhan 40,9%. Nghién ctru cia Y Bao ¢ Trung Qudc nam 2013
trén 116 tré so sinh bénh ndo Cép do bilirubin, theo d6i dugc lau dai
50 tré & nhom bénh ndo cip muc do vira sau 3 thang co 41 tré
(82,0%) c6 biéu hién di chirng. Nghién ctru ciia Singh nam 2012 trén
80 tré so sinh vang da tang bilirubin mau, c6 55% do déap ung thinh
lyc bat thudng, hiu hét tén thuong mang tinh chat ca hai bén. Nghién
ctru cua chung toi ciing cho két qua tuong tu, c6 ty 1& cao nghi ngd
giam thinh luc trén bénh nhan co6 néng dd bilirubin tang cao (nhom
bénh no cip). Nghién ciru cia Katar nam 2008, chup cong hudng tir
5o ndo 21 bénh nhan so sinh du thang vang da tang bilirubin nang da
duoc thay mau, cho thdy co 76% (16/21) biéu hién di chimg vang da
nhan, 71% (15/21) c6 biéu hién ton thuong ndo trén hinh anh chup
cong hudng tir, cac ton thwong chii yéu 12 viing cau nhat va ddi ximg
hai bén. Nhu vay nghién ciu cia chiing t6i cling twong ty nhu cia
c4c tAc gia, ton thuong ndo trén chup cong huong huéng tir cua di
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4.2.3. Danh gid su tang truwdng vé thé chit:

Két qua nghién ctru cho thdy, nhom tré di chimg vang da nhan
cham tang trudng vé can nang tur 6 thang tudi va cham phat trién
chidu cao tir 12 thang tubi hon so v6i nhom tré khong di ching, tuy
nhién khdng co tré nao bi suy dinh dudng. Nghién ctru cia Nguyén
Vian Thang ndm 2009, trén 65 tré so sinh ngat sau d¢, theo doi can
nang dén 2 tudi, cho thdy ¢6 29,3% tré c6 cin ning theo tudi giam
dudi - 2SD, tré ¢6 can ning thip thudng co nhiéu di ching thin kinh
két hop va hay méc bénh. Nghién ciru cia Maimburg ndm 2009, theo
ddi 15 tré di chung vang da nhan ¢ Pan Mach, cho thdy nhiing trudng
hop nang, tré bi anh huong ngay tir nhimg nam dau doi ca vé phat trién
thé chit va tm than. Nghién ciru cua ching toi cung tuong tu nhu
vay, trude 6 thang tudi tré chu yéu bu me, mic di ¢6 di chimg ciing it
anh hudng, tu sau khi tré an thém (an bd sung), viéc cho tré an gap
nhidu khé khin, cac di chimg chii yéu 13 bai ndo véi réi loan vén
dong.

4.3. Phan tich mét s6 yéu tb lién quan dén sy phat tl’ién O tré so
sinh di thang vang da phéi thay mau trong hai nim diu doi.

Ket qua nghién ciru cho thay Tre di chimg vang da nhan déu co
chi s6 DQ ca 4 khu vuc (bang test Denver II) thdp < 70, dic biét
cham phat trién van dong nhiéu hon vé tim than. Tré khong di chimg
phét trién sau 24 thang chi s6 DQ déu dat > 85 (binh thuong). Nghién
clru ctia Babu nam 2013 trén 66 tré so sinh du thang vang da tang
bilirubin gian tiép, bang cach danh gia theo thang diém hanh vi tam
than cua Brazelton (neurobehavioral Brazelton), cho thiy co sy lién
quan Vvdi tang bilirubin mau nang trén > 427 pmol/l, tré khong chi bi
anh hudng veé van dong ma con anh hudng ca ve nhan thuc, hanh vi
va phdn tmg cua co thé sau ndy, tuy nhién cac biéu hién tén thuong
vé van dong thuong rd rét hon vé tam than. Nghién ctu cta
Hokkanen ndm 2014, trén tré so sinh du thang vang da tang bilirubin
gian tlep, ndng do bilirubin > 340 pmol/l, dugc theo doi dén 30 tudi,
cho thay trong s6 cac truong hop chi anh huong 1di loan hanh vi tir
thoi tho 4u, thi sau nay van c6 45% anh hudng dén nhan thirc & lra
tudi truong thanh.

Céc yéu t6 lién quan dén di ching vang da nhan va cham phat
trién 1 tré ra vién sau sinh khong giam sat vang da, nong do
bilirrubin mau cao > 515 pmol/l, ngay tudi nhap vién > 6 ngay, thiéu
enzyme G6PD va bénh ndo cip. Piac biét c6 hai yéu té lién quan da



bién véi vang da nhan 1a bilirrubin mau cao > 515 pmol/l va bénh
ndo cép. Bao c4o ctia Mc Gillivray A nam 2011, téng hop nghién ctru
& Australia cho thdy, ty 16 vang da so sinh nang 1a 7,1 - 45 trén
100.000 tré sinh ra, ty 1€ vang da nhan la 0,4 - 2,7 trén 100.000 tré
sinh ra; nguyén nhan chi yéu 13 bit ddng nhom mau me con hé ABO,
thiéu enzym G6PD, tan mau va nhidm triing; cac yéu t6 lién quan 1a
dé non, tré nam va sau sinh xuét vién sém khéng duoc giam séat vang
da. Theo Arian YH (2014) ty 18 thiéu enzym G6PD & cac nudc Nam
A chiém trén 33% trén toan thé gidi, trong khi d6 cac nudc thu nhap
cao chi chiém 2,2%; do do can ¢6 giai phap giam sat vang da so sinh
va tiép can y té ddi véi cac nudc Nam A. Nhu vay nghién ciu cia
chiing tdi ciing ¢ két qua tuong tu nhu céac tac gia, tré so sinh dé ra
vién khong duoc giam sat vé vang da, khi nong do bilirubin mau tang
qua cao trong thoi gian dai, dac biét co thém yéu to nguy co nhu
thiéu enzym G6PD, bilirubin d4 ngdm vao ndo gay ton thuong ndo,
khi d6 méi nhdp vién thi d@ mudn, cho du c6 duoc diéu tri tich cuc
bang chiéu dén va thay mau, thi van c6 nguy co di chimg nfo mén
tinh sau nay.

KET LUAN

1. Pic diém 1am sang, cin lAm sang ciia tré so' sinh di thang vang da
ning do ting bilirubin gian tiép, phai thay mau:
L.1. Pgc diém lam sang, cdn lim sang:

Dic diém 1am sang: Ty 1é nam/nit 12 1,62/1; ty 1 tré d4 ra vién sau
sinh khong dugc giam sat vé vang da cao (56,78%), hon mét phén ba s6
tré nhép vién > 6 ngay (35, 6%) hau hét vang da dén ving 5 12 93,4%.

Pic diém can 1am sang Nong do bilirubin mau toan phan cao
(529,06 + 97,7 umol/l) va ty 1& B/A cao (8,79 + 1,8), thiéu enzym
G6PD 17,8%; bit dong nhém mau me con hé ABO 1a 29,6%; me
nhém mau O 1a 79,6%. C6 sy tuong quan tuyén tinh nghich bién giita
ndng do Hb va bilirubin trong mau.

1.2. Dac diém ldm sang, cdn lim sang bgnh ndo Cap do bilirubin:

Biéu hién ton thuong ndo cip do bilirrubin 50,8%; ndng do
bilirrubin trong méau cao (585,20 + 91,48 pumol/l) va ty 1€ B/A cao
(9 78 + 1,63), trong d6 muc do nang chiém 53,3%; mirc d6 bénh nao
cap cang nang thi ndng do bilirrubin va ty 18 B/A cang cao, cac yéu
t6 lién quan dén bénh nfo cap 1a khong giam sat vang da sau sinh,

ndng d6 bilirrubin Mau > 515 pmol/l va tudi nhép vién > 6 ngay,
phan tich da bién ¢6 hai yéu t6 1ién quan 12 bilirrubin > 515 pmol/l va
tudi nhap vién > 6 ngay.
2. DPanh gia sy phat trién thé chét, tim than va van dong tré so
sinh dii thang vang da phai thay mau: i

Ty 1€ chdm phat trién tdm than va van dong giam dan theo thang
tudi, sau 12 thang tudi it thay ddi, sau 24 thang tudi 1a 37,3%; ty 1&
cham phat trién v& van dong (37,3%) nhiéu hon 1a vé tim than (tir
27,1% dén 29,7%).
Ty 1& di chimg vang da nhan giam dan theo thoi gian theo d6i, sau tir
12 dén 24 thang tudi khong thay ddi 1a 37,3%; trong d6 nhém di
chirng nang chiém 77,3%; giam thinh luc 72,7% va ton thuong trén
MRI so ndo (chii yéu viing ciu nhat, ¢6 tinh chat déi xtimg va khdng
thay ddi thé tich) 1a 75%.
Tang truong vé thé chat: Tré di chimg chdm ting trudng vé can ning
tir 6 thang tudi va cham phat trién chiéu cao tir 12 thang tudi hon so
vai tré khong di chimng, tuy nhién khong co tré suy dinh dudng.
3. Mot so yéu té anh hwéng dén su phat trlen & tré so sinh dua
thang vang da phai thay miu trong hai nim diu:
Céc yéu t6 lién quan dén di chung Vang da nhan va chdm phat trién 12
tré ra vién sau sinh khong giam sat vang da, ndng d6 bilirrubin mau
cao > 515 pmol/l, ngay tudi nhap vién > 6 ngay, thiéu enzym G6PD
va bénh ndo cip. Dic biét co hai yéu t6 lién quan da blen voi vang da
nhan 12 bilirrubin méu cao > 515 pumol/l va bénh néo cap.

KIEN NGHI

1. Cén co giai phap giam sat vang da tang bilirubin gian tiép cho
tit ca tré em ngay sau sinh, & tit ca cac tuyen y té. Nham phat hién
som dé diéu tri kip thdi cac truong hop vang da ning tranh nguy co
tén thuong nao.

2. Theo ddi tat ca cac truong hop vang da so sinh ting bilirubin
gian tiép d4 thay mau, nham phat hién sém di ching dé c6 bién phap
can thiép, gitip tré hda nhap cong dong.



