PAT VAN DE

1.Tinh cip thiét caa dé tai

Hoi chimg thén hu tién phat 1a bénh than man tinh thuong gap ¢ tré
em voi sy thay doi dang ké ca vé ty 1é mic cling nhu déap mg voi thudc
steroid theo cac chung tdc khac nhau. Ty 1€ mac hdi chirng than hu tién
phat (HCTHTP) ¢ tré em trén thé gidi trung binh tir 2 dén 16,9/100.000
tré em. 50% bénh nhan mic HCTHTP khang steroid s& tién trién thanh
bénh than man giai doan cudi sau 10 nam. Khi tré mac HCTHTP khang
thubc steroid phai diéu tri thém bang cac thudc trc ché mién dich khac,
nhung két qua van con han ché, ty 1& suy thdn man giai doan cudi cao, gy
anh hudng rat 16n dén strc khoe va cudc song cua tré cling nhu gia dinh tre.
Gan déy, cac nghién ciru vé sinh hoc phan tir da phat hién thay da hinh di
truyén don nucleotit (Single Nucleotide Polymorphisms: SNPs) trong d6 c6
cac dot bién trén gen NPHS2 c6 anh huong 16n dén tién trién ciing nhu dap
ung diéu tri cua tré mic HCTHTP khang steroid. Tai Viét Nam hién chua co
nghién ciru nao phat hién dot bién trén gen NPHS?2 dé danh gid nhimg anh
huéng cia gen nay dén dap ing diéu tri cling nhu tién trién ¢ bénh nhan méc
HCTHTP khang thude steroid duge thyc hién. Xut phat tir nhitng 1y do trén
day chung t6i thuc hién nghién ciru: “Nghién ctru mai lién quan giita déc
diém 1am sang, c4n 1am sang va dot bién gen NPHS2 & tré méc hoi chimg
than hu tién phat khang thude steroid”.
2. Muc tiéu ciia d@ tai nghién ciru:

1. M0 td cac ddc diém lam sang, cdn lam sang cua bénh nhan mdc
héi ching thdn hw tién phat khang thudc steroid.

2. Phat hién cdc dét bién trén gen NPHS2 6 tré mdc hdi chimg thén
hue tién phat khang thudc steroid.

3. Ddnh gia méi lién quan giita dic diém lam sang, cdn ldm sdng
va dot bién trén gen NPHS?2 o tré mdc hoi chung than huw tién
pht khdng thuée steroid.

3.Y nghia thyec tién va nhitng déng gép méi cia dé tai

Thong qua nghién ctiru mo ta c6 theo doi doc s€ c¢o thong tin mot
cach day du cac biéu hién 1am sang, can 1am sang cua tré mic HCTHTP
khang thudc steroid. Dong thoi thong qua phat hién cac dot bién gen
NPHS2 dé danh gia vai tro cia khia canh di truyén trén tré mawce
HCTHTP khang thudc steroid. bay 1a mot dong goép mdi trong linh vyc
bénh 1y than di truyén & nudc ta, dong thoi nghién ciru vira ¢6 tinh khoa
hoc va vira c6 tinh nhan van. Phat hién cac dot bién gen nhim tu vin sém
cho bénh nhan tién trién cling nhu dap tng diéu tri cho bénh nhan. Luan
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an dau tién nghién ctru vé phat hién cac dot bién gen NPHS2 trén tré mac
HCTHTP khéang thuc steroid. Nhimng phét hién va dong gop méi cua luan
an khong chi c6 gia tri vé mat thuc tién khi phat hién cac dot bién trén tré em
méc HCTHTP tai Viét Nam ma con dong gop thém céc dit liéu thong tin di
truyén cho ngén hang gen. Két qua ctia nghién ctru da phat hién thay 52 dot
bién trén 51 tré em (44 bénh nhan khang thubc, 7 bénh nhan nhay cam
steroid) gdm 46 dot bién dong nghia, 6 dot bién sai nghia tai 4 exon tir exon
1 dn exon 4 cua gen NPHS2. 71,2% d6t bién xuat hién trén exon 2 véi kiéu
dot bién ddng nghia 288C>T (p.S96S) chi c6 & nhom khang thube steroid.
Ty 1é kiéu dot bién nay trén tré mac HCTHTP khang thudc steroid tai Viét
Nam c6 ty 1€ phat hién kha cao.
4. Céu tric cta ludn an Luin

Luan 4n bao gdbm 128 trang, bao gdm 4 chuong: Chuong 1: Tong
quan van dé nghién ctru 43 trang; Chwong 2: D4i tuong va phuong phap
nghién ctru 15 trang; Chwong 3: Két qua nghién ciru 32 trang; Chuong 4:
Ban luan 33 trang. Két luan: 2 trang; Kién nghi: 1 trang. Luan an co: 47
bang, 5 biéu dd, 16 hinh anh; 2 so d6; 110 tai liéu tham khao (7 tiéng
Viét, 103 tiéng Anh). _

Chuwong 1 TONG QUAN

1.1. T6ng quan hoi chirng thin hu khing thudc steroid
1.1.1 Dinh nghia: Hoi ching thén hu tién phat thuong gap nhét trong cac
bénh cta cau than, nguyén nhan cua bénh dén nay van chua duoc sang
t6. Chan doan xac dinh gom 3 tri€u ching bét budc 1a: protein ni¢u >
50mg/kg/24h, hodc protein ni¢u/creatin ni€u > 200 mg/mmol; albumin
méu < 25 g/l; protein mau < 56 g/1, ngoai ra c6 thé kém theo phu, ting
lipid va cholesterol mau.
1.1.2. Pic diém hpi chu’ng thdn huw khang thuoc steroid

Co che va nguyén nhan cua bénh nhan mic HCTHTP khéang thudc
steroid van chwa dwoc rd rang. Mot s6 dinh nghia vé HCTHTP khang
thubc steroid dugc dwa ra trong nhung nim 70. Pau tién ISKDC
(International Study of Kidney Disease in Children) thong béo ty 1¢ khang
thudc steroid & bénh nhén mac hoi chu’ng than hu (HCTH) la khoang 10%-
20%. Theo phac do diéu trj steroid ciia ISKDC dua ra ban dau voi liéu
2mg/kg/ ngay (khong qua 80mg/ngay) trong 4 tuén, sau do 4 tudn tiép theo
lleu 1,5mg/kg (khong qua 60mg/ngay) uong 3 ngay trong 1 tudn trong 4 tuan
tiép theo. M6t s0 nha 1am sang than nhi ¢ chau Au khuyen nghi phac do dleu
tri dé chén doan khang thuoc steroid 1a sau 6 tuan diéu tri prednisone lidu
2mg/kg/ngay va tiéu chuin nay dugc sir dung rong rdi & chau Au. tai Phap

51
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CONCLUSION

A descriptive analysis was conducted and a 6-exon (exon 1 to exon 6)
PCR-sequencing technique was used in the NPHS2 gene on 94 children with
steroid-resistance nephrotic syndrome and 46 steroid-sensitivity nephrotic
syndrome children, we have found some conclusions:

1. Clinical, subclinical characteristics in children with steroid-
resistant nephrotic syndrome

Patients with steroid-resistant nephrotic syndrome have a higher
level of clinical manifestation, prolonged hospitalization days, and
recurrent so many times during the year.

Renal biopsy results in 34 patients with steroid-resistant nephrotic
syndrome showed a higher incidence of partial and focal glomerular
sclerosis than previously reported. The incidence of end-stage renal
failure and mortality in pediatric STDs in this study was also high.

2. Detection of mutations in 6 exons (from exon 1 to exon 6) of the
NPHS2 gene

71.2% of the synonymous mutation occurred on exon 2 with
genotype 288C> T (p.S96S) and only in the steroid resistant group. This
type of mutation in children with steroid resistant nephrotic syndrome in
Vietnam has a high rate of detection.

Other mutations occurring in exon 1, exon 3 and exon 4 have low frequency,
with no difference in the steroid-resistance group and steroid-senility group.

3. Clinical Characteristics and NPHS2 Gene Mutation

Patients with advanced disease if carrying the mutation NPHS2 gene
will increase the risk of steroid-resistance 4.903 times. NPHS2 gene
mutation increases the risk of death in patients with steroid-resistance
nephrotic syndrome by 16.37 times, an increase in the risk of end-stage
renal disease by 5.85 times. Children with steroid-resistance nephrotic
syndrome if the 288C> T mutation has a higher incidence of edema and
infection than those with no mutation. On the other hand, the change of
288C> T will increase the risk of progression to chronic renal failure to
7.26 times, increasing the risk of death to 28.14 times.

3

thi 4p dung phac d6 diéu tri hét 4 tuan tan cong bang prednisone véi licu
60mg/m2/24  gi6 (twong duong 2mg/kg/24gi6) va 3 lidu
Methylpredmsolon bolus 1000 mg/1,73m2 da co the/48 gi0 ma protein
ni¢u cta bénh nhan van > 50mg/kg/24 gio thi chan doan khéng steroid.
KDIGO da khuyen nghi tiéu chuan chan doéan vé HCTHTP khang steroid
& tré em khi diéu tri hét 4 tuan tin cong bang bang prednisone véi liéu
60mg/m?2 /24 gid (twong duong 2mg/kg/24gid, khong qua 60mg/ngay) va 4
tudn tiép theo véi lidu 40mg/m2 /48 gi0 (twong duong 1,5mg/kg/48gio) ma
protein niéu van > 50mg/kg/24 g0 hodc proteln/creatlmn ni¢u >
200mg/mmol. Nhu vy theo phac do diéu tri nay thoi gian chan doan xéac
dinh bénh nhéan mac HCTHTP khang steroid 1a 8 tuan. ISKDC nghién ctru
521 bénh nhan méc HCTHTP thay ty 1¢ beénh nhén khang thudc steroid
chiém khoang 20%. Neu bénh nhén mac HCTHTP khang thudc steroid 70-
80% benh nhén c6 t6n thuong xo clng cau than timg phan va khu tra. Cac
thong ké cho thay 20% bénh nhan mic HCTHTP sé€ khong déap tmg voi didu
tri bang thuoc steroid va cac thude trc che mlen dich khéc, khoang 50% bénh
nhan méc HCTHTP khang steroid tién trién dén suy than man hodc bénh
thén man giai doan cuoi.
1.2. Vi tri, céu triic, chirc ning gen NPHS2

Gen NPHS2 c6 tén 1a nephrosis 2 dugc cho 14 ¢6 lién quan nhiéu
dén HCTHTP khéang thudc steroid (Online Mendelian Inheritance in Man
(OMIM) No.600995). NPHS2 1a mdt gen ma hda cho protein c6 tén la
podocin, gen nam trén nhanh dai cia nhidm sic thé s6 1 (1q25-q31), kich
thudc 25438 bp. Ving ma hoa ctia gen NPHS2 gdm 8 exon, c6 kich thudc
1149 bp mi hoa cho protein cé tén 1a podocin lién két véi nhiéu protein
khac nhau ciia podocyte. Podocin cdu tao gdm 383 axit amin va trong
lugng 42kD, 1a mét loai protein bam dinh trén khe mang ngin cua
podocyte, thudc ho stomatin. Podocin dugc xem nhu 1a mét khung d6
protein tao nén mdi lién két giita t& bao biéu mo va podocyte dé hinh
thanh cdu trac mang day cau than. Vi tri khe mang ngan 1a noi thuc hién
cac chirc nang loc chinh ciia hé thong mang loc cua ciu than trong dé
podocyte dong vai tro 1a mot hang rao dé ngin khong cho cac phan tir
hitu hinh trong mau di qua mang loc nay. Thuc nghi¢ém khac ciing da
chimg minh khi gdy ra cac dot bién gen NPHS2 s& lam cho podocin
khong dugc nito hoa dan dén kha nang gin két véi calcinexin bi giam, do
d6 mdi lién két vai cac protein khéc trong bao tuong ciia podocyte bi anh
huéng. Ngoai ra khi gen NPHS2 bi dot bién nira doi sinh hoc ciia podocin
bi giam nghiém trong va 1am bién dang cac phan tir podocin.
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1.3. Phwong phap phat hién dot bién gen NPHS2 tng dung trong
chin dodn: Phat hién dot bién gen NPHS2 theo phuong phép giai trinh
tu Sange.
1.4. Tinh hinh nghién civu trong nuwéc vé HCTHTP khdng thudc steroid

Tai Viét Nam, da c6 mot sd nghién clru vé HCTHTP khang thude
steroid & tré em. Pau tién, Nguyén Ngoc Sang (1999) c6 nghién ciru danh
gia hiéu qua diéu tri bing Methylprednisolon va nhimg thay d6i mién
dich trudc va sau diéu tri hoi chung than hu tién phat ¢ tré em khang
thude trong Luan 4n tién si 'Y hoc. Nam 2009, Tran Thanh Thuy, Vii Huy
Tru ¢6 nghién ctru hdi ciru vé cac dic diém hoi chimg than hu nguyén phat
khang thudc steroid c6 sang thuong xo héa ciu than timg phan va khu tra &
tré em duoc thuc hién trén 41 tré em tai bénh vién Nhi Déng I. Duong Thi
Thuy Nga (2011) ciing da c6 nghién ciru nhan xét két qua diéu tri hoi chimg
than hu tién phat khang costicosteroid tai khoa Than-Tiét niéu bénh vién Nhi
Trung Uong trong Luan van thac si'Y hoc. Ndm 2014, Trén Hitu Minh Quan,
Huynh Thoai Loan, Nguyén Ptrc Quang va cong sy ¢6 nghién ctru ddc diém
hoi chiing than hu khang steroid trén 67 bénh nhan tai bénh vién Nhi Déng
I. Nhu vay hién tai, trong nude chua cé nghién clru nao vé di truyén noi
chung, phat hién dot bién gen NPHS2 néi riéng trén tré mac HCTHTP khang
thude steroid duoc thuc hién.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Déi tugng 140 tré mic HCTHTP trong d6 94 tré dwoc chan doan méc
HCTHTP khang thudc steroid va 46 tré médc HCTHTP nhay cam steroid
2.2. Pia diém va thoi gian nghién ciru

Dé tai duogc tién hanh tai: Dé tai dugc tién hanh tai khoa Than-Loc
mau, phong xét nghiém sinh hoa, huyét hoc, vi sinh va khoa Giai phau
bénh cta Bénh vién Nhi Trung wong 13 noi chin doan, diéu tri va quan ly
bénh nhan. Céc xét nghiém sinh hoc phan tu thyc hién tai khoa Y Dugc,
Pai hoc Qudc gia Ha Noi. Thoi gian 3 nam: tir thang 11 nam 2014 dén
11 ndam 2017.
2.3 Phuong phap nghién ciru
2.3.1. Thiét ke nghién ciru: nghién ciru mo ta hang loat ca bénh c6 theo
doi doc.
2.3.2. C& méu: tién ich; tat ca nhitng bénh nhan du tiéu chuan chan doan,
nhap vién trong thoi gian 12 thang tir 01 thang 01 ndm 2015 dén 30 thang
12 nam 2015 va ty nguyén tham gia nghién ctru
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Table 3.11, there is an association between genetic mutation and
treatment outcome. Accordingly, the end of the study, in children with
idiopathic nephrotic syndrome if children with NPHS2 gene mutations
have a higher incidence of end-stage renal disease and mortality than
those with no genetic mutation, the difference was statistically significant
with p <0.05. The NHPS2 gene mutation increased the risk of end-stage
renal disease by 5.85 and increased the risk of death by 16.37. Studies in
the journal published one of the largest effects of the NHPS2 gene
mutation in patients with idiopathic SRNS have been reported to have a
higher incidence of chronic kidney disease or CKD. Studies published
worldwide, the rate of detection of 288C>T mutation on idiopathic SRNS
is quite low. However, when this study was conducted on children with
idiopathic nephrotic syndrome in Vietnam, we found that the 288C>T
mutation had a high frequency, which is quite interesting and very
clinically significant. This is the basis for a strategy of treatment as well
as prognosis for patients carrying the mutation in children with idiopathic
SRNS in Vietnam. 288C>T mutation increased the risk of progression to
end-stage renal disease 7.26 (95% CI: 2.29-23.04). The related
assessment as well as the risk of 288C>T mutation in mortality in
idiopathic nephrotic syndrome with 288C>T mutation in Table 3.12.
There was a significant difference in the number of children with 288C>
T mutations, with 8/37 (21.6%) having a 288C> T mutation that was
higher than the non-mutant group 1 patient (1%), the difference was
statistically significant at p <0.05. Group 288C> T mutations increased
the risk of mortality by 28.14 (95% CI: 2.29-23.04).
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The phenotypic and genotype results in children with idiopathic
steroid-resistant nephrotic syndrome were shown in Figure 3.1, 3.2,3.3
and 3.4 both 2 patients with a 288C > T (S96S) mutation at exon 2 of
NPHS2 showed severe clinical manifestations: antisera, pleural effusion,
peritoneal effusion, pericardial effusion, progression to early end-stage
renal disease, they were died (one in the first year when the disease was
about 10 months old). In Figure 3.5 and Figure 3.6 were the phenotype
and genotype of children with idiopathic steroid-resistant nephrotic
syndrome atypical (hypertension), the children with 02 mutations was
102G>A (G34G) at exon 1, one case with missense mutation 385G>T
(Q128H) at exon 3. In Figure 3.10 and Figure 3.11 is a phenotype of
children with idiopathic SSNS of genotype 102G> A (G34G). The patient
in Figure 3.5 with missense mutation 385G>T (Q128H) at exon 3 so
phenotypic expression was idiopathic SRNS atypical. The results in
Table 3.9 regarding the mutation and response to steroids in pediatric
idiopathic nephrotic syndrome show that the rates of idiopathic SRNS in
the NPHS2 mutation group are higher than in the more steroid-sensitive
group (x> = 14,1; p<0,0001). When assessing the risk of NPHS2 mutation
and steroid resistance in table 3.2, odds ratio (OR) was 4.9 (95% CI; 1.92-
12.069). As such, patients with a genetic mutation had a 4.9-fold increase
in risk of resistance compared to patients without the NPHS2 mutation

When comparing the mean biochemical results at the time of
hospitalization, Table 3.10 shows that patients with NPHS2 mutation had
significantly higher urea and creatinine than patients with idiopathic
nephrotic syndrome without NPHS2 mutation. In contrast, protein and
albumin in blood were lower, with statistically significant differences at
p <0.05. A study by Thomas et al. (2018) in a study of 10 patients with
idiopathic SRNS with mutations in the NHPS2 gene in Egypt showed
that protein and albumin in blood level in patients with idiopathic SRNS
which had mutations is higher than group without the mutation. In the
resistant group, the mutant group had higher urea and creatinine levels
than the non-mutant group. When comparing the results of treatment in

2.2.3. So do thiét ké nghién ciru

Kham 1am sang tré mac HCTHTP nhap vién (N=140)

v

protein/creatinin ni¢u Diéu tri tAn cong 4 tuin steroid Protein niéu
> 200mg/mmol - (predniosolone 2mg/kg/ngay) Am tinh

' I

Didu tri tiép 2 tudn prednisolon Chan doan HCTH

2mg/kg/24gi0 nhay cam thudc

v

protein/creatinin ni¢u > 200mg/mmol

v

Chan doan HCTH khéang thudc
(Nhom nghién ctiru) (n=94) ||

Muc tiéu 2: PCR-giii v

trinh tu exonl-exon6 gen ‘_
NPHS2 phét hién cac dél chl'mg (n:46)

dot bién

Bénh nhan nhém

v

Muc tiéu 3: Doi chi€u 1am sang,
can lam sang voéi dgt bien gen

\ 4

A

Muc tiéu 1: M6 ta dic diém lam sang,
can lam sang

So do thiét ké nghién ciru

2.4. Cac chi sb, bién s6 nghién ctru
2.4.1. Muc tiéu 1: M6 td cdc dic diém lam sang, cin lam sang ciia bénh
nhin mic HCTHTP khang thuéc steroid ‘

Céc dic diém 1am sang chung ciia ddi tugng nghién ctru: Tubi, gioi,
Iy do vao vién, thoi gian phat bénh, tinh chat khéi phat, s6 1an tai phat, mirc
do tai phat, thoi gian phat bénh dén thoi diém nghién ciru, tién st bénh ¢
lién quan, tién st gia dinh. Lam cac xét nghiém sinh hoa mau, nudc tiéu,
xét nghiém huyét hoc dé danh su thay ddi cac chi sb can 1am sang, sinh
thiét than dé chan doan mé bénh hoc. So sanh cac chi sb 1am sang, can lam
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sang & tré mic HCTHTP khang thudc steroid va nhay cam steroid dé danh
gia su khac biét.
2.4.2. Muc tiéu 2: Phdt hién cdc dgt bién trén gen NPHS?2 6 tré mic hji
chirng thdn hu tién phat khang thuéc steroid

Két qua giai trinh ty dugc doc bang phan mém BioEdit version 7.1. 9.
Cac nucleotid trén gen s& duoc biéu hién bang cac dinh (peak) v6i 4 mau
twong duong vai 4 loai nucleotid A, T,G,C. Trinh ty gen NPHS?2 thu dugc sau
khi gidi trinh tu cho cac bénh nhan nghién ctru s€ dugc so sanh véi trinh ty gen
NPHS? so sanh véi dit liu tir Human Gene Mutation database (HGMD), tai
http://www.hgmd.cf.ac.uk/ac/gene.php?gene=NPHS2 dé phén tich céc dot bién
gen. Panh giaty I¢, tan suat xuét hién cac dot bién gen tai 6 exon (ttr exon 1 dén
exon 6) cia gen NPHS?2 trén 96 tré méc HCTHTP khang thudc steroid va 46
tré duge chan doan mic HCTHTP nhay cam steroid tir d6 danh gia sy
khac biét.
2.4.3. Muc tiéu 3: Danh gia méi lién quan giira dic diém lim sang, cdn
lam sang vé6i dpt bién trén gen NPHS?2 6 tré mac hdi chitng thin hw
tién phdt khdng thuéc steroid

So sanh muc d9 thay d6i cac chi so sinh hoa mau, huyet hoc, chirc

nang loc cta cu than, so sanh cac chi sb ure, creatinin mau, tién trién cia
bénh, phan giai doan suy than man, ty 1¢ tu vong, gitra bénh nhén c6 dot
bién va khong co dot bién, glua nhom nhay cam steroid va nhém khang
steroid . Tr d6 danh gia vai tro, tac dong cua dot bién gen NPHS? trén
nhém bénh nhan mac HCTHTP khéang thudc steroid. Tim mdi tuong quan
giita dot bién gen va dép ing thudc steroid théng qua d6 danh gia vai tro
anh huong cua cac dot bién gen NPHS?2 trén bénh nhan méc HCTHTP
khang steroid va so sanh v6i nhom nhay cdm steroid. Theo doi tién trién
cua bénh ciling nhu dap ng véi thudc diéu tri & danh gia nhimng anh
huéng cua dot bién gen NHPS2.
2.3. Cong cu thu thap thong tin va xir ly két qud

Str dung phan mém SPSS version 16.0 (SPSS Inc., Chicago, Illinois)
dé sur ly cac két qua thong ke, giai trinh ty gen NPHS2 dugc doc bang
phin mém BioEdit version 7.1.9.
2.4. Van dé dao dirc trong nghién ciru

bé tai nghién ciru dugc tuan thu chit ché theo dao diic nghién ctiu
trong Y hoc. Dé tai da duoc thong qua Hoi déng Pao dc bénh vién Nhi
Trung wong. Cac két qua phan tich gen da dugc Hoi dong nghiém thu dé
tai tai Pai hoc Quéc gia Ha Noi thong qua. Bénh nhan duoc mién phi cac
xét nghiém phan tich gen. Cac thanh vién gia dinh va nguoi bao trg tu
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Boute et al in 2000, when they studied 14 patients with idiopathic SRNS
in France, 10 patients with NPHS2 mutation included 3 polymorphic
mutations including G at position 104 on exon 1, G loss at 419 on exon
3, loss of A at 855 on exon 7; 6 mutations mean that 59 C>T, 274 G>T
atexon 1, 413 G> A exon 3, 479 A> G on exon 4, 583 G> A on exon 5
and 871 C> T at exon 7; 1 Missense mutations 412 C> T at exon 3.
Especially all these patients are also resistant to other
immunosuppressive drugs. In the study on 430 children with SRNS
included congenital nephrotic syndrome from 404 families in several
European countries, Hinkes et al found that 18.1% of families had a
R138Q mutation in the NPHS2 gene. Carini et al. (2001) published the
results of study in Italy on 44 patients with idiopathic SRNS showed that
9 patients with a mutation which include 7 framing disorders (6 cases of
419delG on exon 3, 1 case 467/8insT on exon 2), 7 mutations wrong
meaning R138Q (413G> A), 2 mutations wrong meaning V180M
(538G> A), 1 stop codon mutation R138X (412C> T). Yaacov et al
(2002) studied on 27 children with SRNS in Israel found that the NPHS2
gene mutation only occurred in 55% of Israeli-Arabian children, while
the Hebrew child did not have this mutation. Studies in Japan and China
found that the rate of detection of NPHS2 mutations in children with
idiopathic SRNS was very low. To date, there has been no consistency in
the frequency, incidence, and location of mutations in the NPHS2 gene.
Compared with published studies in the world, we found that the results
of mutant detection of NPHS2 gene in general and on exon 2 of NPHS2
in particular in children with idiopathic SRNS in Vietnam in this study
were higher tendency. This may be a different genetic trait in children in
Vietnam with idiopathic nephrotic syndrome in general and idiopathic
SRNS in particular. This is of great genetic significance for further
research in the field of molecular biology in children with idiopathic
nephrotic syndrome in Vietnam.

4.3. Correlation between phenotypes and genotypes of patients with
idiopathic steroid-resistant nephrotic syndrome



46

4.1.4. Subclinical characteristics

Comparative results of some biochemical indices of the blood and
urine in table 3.4. showed that patients with steroid-resistant group had
the level of expression is heavier than steroid-sensitive. In table 3.5 and
3.6., when comparing levels of acute kidney injury with pRIFLE when
they hospitalized (time begin study) and stages of renal failure at the end
of'the study showed that the SRNS group has a higher rate of acute kidney
injury and renal failure (p <0.05). All studies in the world have found that
children with SRNS which had significantly affect renal function. The
results of kidney biopsy showed that 34 patients with idiopathic SRNS.
Result of chart 3.1 show that 24/34 patients (70.6%) had focal and
segmental glomerulosclerosis (FSGS), minimal change disease (MCD)
was only 9 patients (24.6%), 1 patient (3%) had diffuse fibrosis. Through
statistical systematically of the studies, we found that the histopathology
results in our study were accordant and quite similar to those in the world.
4.2. Discussion on NPHS2 mutations expression

Of the 51 patients with detectable mutations, the steroid- resistant
group had 44 patients (86.3%), the steroid-sensitive group had 7 patients
(13.7%). Results of the distribution of the NPHS2 mutations in tables 3.7,
and 3.8 showed that the 288C> (p .S96S) mutation on exon 2 was found
only in the steroid- resistant group. Exon 4 has 10 mutations with two
types of mutations: missense mutation 507C>T (L169F) and
synonymous mutation 452G>A (G150G). Missense mutation 507C>T
(L169F) only in steroid- resistant group. Seven cases in the steroid-
sensitive group had synonymous mutations consisting of 4 cases
synonymous mutation 452G>A (G150G) at exon 4, 2 cases 102 G> A
(G34G) at exon 1 and one missense mutation 385G>T (Q128H) at exon
3. The frequency, location, and rate of detection of mutations in the
NPHS2 gene, as well as the effect of these mutations on the phenotype
of the patient, varied depending on the study, size sample and race of
patients with idiopathic nephrotic syndrome in general and idiopathic
SRNS in particular. The NPHS2 gene mutation was first reported by
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nguyén tham gia nghién clru, cac thong tin ciia bénh nhan s¢ duge dam
bao bi mat. )
CHUONG 3 KET QUA

3.1. Pic diém 1am sang, cin l1am sang cia bénh nhian mic HCTHTP
khang thudc steroid.
3.1.1. Dac diém chung cia doi twong nghién ciru

- Tudi trung binh cua bénh nhén 1a 5,8 + 3,6 tudi, nho nhét 4 thang
16n nhét 16 tudi. Tudi mic (tudi khoi phat bénh) 14 4,09 + 2,87 (4 thang-14
tudi). Tudi méc bénh trung binh méc giita cua tré bi HCTHPTP khang thude
steroid khong c6 sy khac biét voi tré bi HCTHTP nhay cam steroid. Thoi
gian méic bénh trung binh 14 2,5 + 0,2 nam. Thoi gian tir khi khoi phat dén
thoi diém nghién ctru trung binh 14 1,5 + 0,3 ndm. Thoi gian theo ddi trung
binh 1a 1,2 % 0,4 nam. C6 100 tré trai chiém 71,4%, 40 tré g4i chiém 28,6%,
ty 16 tré trai/tré gai la 2,5.
3.1.2. Dic diém lim sang

Bing 3.1: Lién quan mirc dp tdi phdt ciia doi twong nghién civu

4n nhém | Nhay cam Khang Téng, p
Mirc do steroid steroid Chi-Square Tests
Tai pht day . 50, u 62552% ) 65
Téi phét thua " 43:3% ) (37322% ) 74
Téng 46 93 13%882’ o 0(2)})49;

Tré mac HCTHTP nhom khéang thudc steroid ¢6 s6 tai phat day cao
hon hin nhém nhay cam steroid, khac biét c6 ¥ nghia thong ké véi x> =
27,49, p<0,05.

Bing 3.2: So sanh so ngdy nam vién trung binh va so lan nhdp ciia
doi twong nghién civu trong thoi gian 12 thing

Phian nhém Nhom Nhom P
nhay cdm khang T-test
S6 ngay/lan steroid steroid
S6 ngay nam vién (ngay) 8.8+4,7 | 24,9+235 | 0,0001
S6 1an tai phat (lan) 1,5+0,7 42+1,6 | 0,0001
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Tré mic HCTHTP khang steroid c6 s6 ngdy ndm vién va s6 1an ti
phat cao hon hin nhom bénh nhan nhay cam steroid, sy khac biét co y
nghia thong ké véi p<0,05.

C6 20 tré mic HCTHTP thé khong don thuin (20,2%) déu thudc
nhom khang steroid, nhém nhay cam steroid khong gip thé khong don
thudn (<0,05).

Bdng 3.3: Lién quan murc do phu cia doi twong nghién ciru tgi thoi
diém nhdp vign

han nhom Nhay cam Khang Tong, p
steroid steroid Chi-Square
Mikc do phu (n,%) (n,%) Tests
Phu nhe 5(10,9%) 3 (3,2%) 8
Phu vira 35(76,1%) | 35(37,3%) 70
Phu ning 6 (13,0%) | 56(59,6%) 62
2 __ .
Téng 46 (100%) | 94 (100%) ;ig,(o%o])mm’

HCTHTP khang thudc steroid c6 56 bénh nhén (chiém 59,6%) bi pht mic
d6 ning cao hon hin nhém bénh nhan nhay cam steroid chi ¢ 6 bénh nhan (chiém

13,0%), sur khac biét c6 ¥ nghia thong ké voi y*=27,61; p<0,0.

3.1.3. DPic diém cin lam sang

Bdng 3.4: So sanh chi so sinh héa mdu va nwdc tiéu trung binh ciia

doi twong nghién ciru tai thoi diém nhdp vién

Phan nhém| Nhay cam Khang p

Chi sb steroid steroid T-test
Protein mau (g/1) 43,4 +5,1 38,8 +4,9 0,001
Albumin mau 146 +24 13,3£22 0,002
Protein niéu (g/1) 13,1 £6,1 189+13,9 | 0,001
Protein/creatinin niéu 1.808 + 866 | 2.556 + 1499 | 0,001
(mg/mmol)

Ure mau (mmol/l) 46+22 6,6 +5,8 0,004
Creatinin mau (mmol/1) 42,5+14,5 | 689+106,8 | 0,02
Cholesterol mau (mmol/1) 10,7+2,5 11,7+3,9 0,09

45

hypertension, 22% hematuria, 12.5% renal failure. Alberto et al (2013)
studied on 136 children with idiopathic SRNS in Brazil and found 15%
hypertension, 18% renal insufficiency and hematuria. Mortazavi et al
studied in Iran for 10 years (from 1999 to 2010) on 165 patients with
idiopathic nephrotic syndrome which had 41 children (24.8%) with
steroid-resistant. Hematuria, hypertension in the steroid-resistant group
were 51.2% and 14.6%, it is higher than the steroid-sensitive group
(17.3% and 10.5%), 9 patients (5.4%) with steroid-resistant were end-
stage renal failure. Previous research in Vietnam of T.H.M. Quan when
he retrospective 67 children with idiopathic SRNS at Children's Hospital
I showed that without children had renal failure, hypertension was only
6%, without hematuria. The clinical, subclinical of idiopathic nephrotic
syndrome atypical in our study when compared with study of T.H.M.
Quan at Children's Hospital I, the clinical symptoms of idiopathic
nephrotic syndrome atypical encountered with much higher rate, but it
was lower than some abroad studies.
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The mortality rate in children with steroid-resistant nephrotic
syndrome with 288C> T mutation was 21.6%, higher than those without
mutation (1%), (p <0.05). The 288C> T mutation increased the risk of death
in children with steroid-resistance nephrotic syndrome to 28,14 times.

CHAPTER 4 DISCUSSION
4.1. Discussion on clinical characteristics, subclinical idiopathic
steroid-resistant nephrotic syndrome

Comparing to studies in some parts of the world, the average age of
children with idiopathic SRNS in our study was higher than some places
but it was lower than other places, however all documents were unified
that the average age of idiopathic SRNS was predominantly pre-school
and school-age children. The results in our study without difference but
the smallest age which we encountered was 4 months, the earlier studies
have few reports. The sex distribution of children who had idiopathic
SRNS was not different from children who had idiopathic SSNS.
Comparing with the documents, the results in this study found that the
rate of boys with idiopathic SRNS was always higher than that of girls.
The results of table 3.1 and 3.2 were show that patients in steroid
resistance group had an average number hospitalized days per year was
24 + 23.5 days and recurrence times was 4.2 = 1.6 times. These two
parameters were significantly higher than those of the steroid-resistant
group (average number hospitalized days was 8.8 = 4.7 days and average
recurrence times was 1.5 + 0.7 times), difference was statistical
significance with p <0.05. Thus, if patient has idiopathic SSNS in a year,
the average of hospitalized days will be about 4 weeks, it affected to the
life, activities and learning of children (school age children). That is also
a significant financial burden for their family and society when healthy
costs are increased.

Idiopathic steroid-resistant nephrotic syndrome included 19 patients
(20.2%) atypical, in while steroid-sensitive group didn't encounter (p
<0.05). Roy et al studied on 32 children with SRNS in Bangladesh and
found 71.88% idiopathic nephrotic syndrome atypical in which 40.63%

9

Tré bi khang thudc steroid c6 chi s6 protein trung binh va albumin
trung binh trong méau thdp hon, nguoc lai protein niéu va chi sb
protein/creatinin niéu cao hon nhém nhay cam. Chi sO ure/crea mau
nhom khang thude steroid cling cao hon véi p<0,05.

Bdng 3.5: Lién quan mirc dp ton thwong thdn cap va khdang thuéc ciia
doi twong nghién ciru tai thoi diém nhdp vién

Phan nhém Nhay cam Khang Toqg, P
steroid steroid Fisher s Exact

Phén loai (n,%) (n,%) Test
Khong c6 TTTC 40 (87,0%) | 69 (74,1%) 108
Nguy co 3 (6.5%) 10 (10,8%) 13

Ton thuong 3 (6,5%) 9 (9,7%) 12

Mat bu 0 (0%) 4 (4,3%) 4

Suy thén giai doan cudi 0 (0%) 2 (2,2%) 2

Téng 46 100%) | 94 (100%) |140 (p=0,03)

MLCT": Mirc loc cu than
87% bénh nhan nhom nhay cam steroid khong bi ton thuong than
céip, trong khi d6 nhom khang thudc chi c6 74,1%, su khac biét co y nghia
thong ké véi p<0,05.
Két qua sinh thiét duoc 34 bénh nhan dugc thé hién trong biéu d6
3.3. dudi day

= Xo cung tung
phan & khu tra

3%

= Bénh ton thuong
toi thiéu

= X0 hoa lan toa

Biéu do 3.1: Phin bé bénh nhin theo thé mé bénh hoc ciia
nhom khang steroid
HCTHTP khéng thudc steroid thé mé bénh hoc chu yéu 1a FSGS
70,6%, thé MCD chi gap 26,4%, co 1 (3%) bénh nhan bi xo hoa lan toa.
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Bing 3.6: Lién quan thay giai doan suy thin man ciia déi twong
nghién cwu tai thoi diem ket thuc nghién ciru

han nhom Nhay cam Khang Téng, p

steroid steroid Fisher's Exact

Giai doan ST Test

Giai doan 1 39 (84,4%) | 61 (64,9%) 100

Giai doan 2 6(13,0%) | 9(9,6%) 13

Giai doan 3 1 (2,2%) 7 (7,4%) 8

Giai doan 4 0 2 (2,1%) 2

Giai doan 5 0 15 (16,0%) 15

Téng 46 (100%) | 94 (100%) | 140 (p=0,008)

STM: Suy than man
Nhom nhay cam steroid chua c6 bénh nhan tién trién dén suy than
giai doan 4 va 5, trong khi 6 nhém khang thudc steroid c6 2 bénh nhan
& giai doan 4, 15 bénh nhén giai doan 5, sy khac biét ¢6 y nghia thong ké
véi p<0,05.
3.2. Két qua giai trinh tw 6 exon (ex1-ex6) gen NPHS2
3.2.1. Két qua gidi trinh tw tim dét bién gen NPHS?2
Chiing t6i da giai trinh ty 6 exon ciia gen NPHS2 (tir exon 1 dén exon
6), di xac dinh duoc 5 thé dot bién véi tan s6 52 1an ¢ 51 tré (1 trudng
hop mang 2 dot bién tai exon 4 thudc nhém khang thude thude steroid). 45
truong hop mang dot bién dong nghia, 6 truong hgp mang dot bién sai nghia.
Ty 1¢ phat hién thdy dot bién gen NPHS2 chung 1a 36,4%, trong d6 nhém
khéang thudc steroid c6 44 tré (chiém 31,4%), nhom nhay cam co 7 tré (5%).
Ty 1¢ dot bién gen NPHS2 & nhom khéang thudc 46,8%, nhom nhay cam la
15,2%, da s xuét hién tai exon 2 cia gen NPHS2 v6i 37/52 (chiém 71,2%),
chi phat hién thiy & nhom khang thudc steroid. Co 51 dot bién dang di hop,
1 dot bién dang dong hop 288C>T (S96S).
Bing 3.7: Tan s6 va ty Ié cdc dit bién ciia 52 dpt bién gen NPHS?2

ot bién Cic dot bién gen NPHS2 Tan | Tylé
Exon c.DNA protein s0 %
Exon 2 288C>T p.S96S 37 71,2
Exon 4 507C>T p.L169F 4 7,7
425G>A p.G150G 6 11,5
Exon 1 102G>A p.G34G 3 5,7
Exon 3 385G>T p.Q128H 2 3.8
Tong sd 52 | 100%
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Albumin (g/1) 13,1£2,5 142+2,1 | 0,01
Proteinuria (g/1) 20,1 £15,1 15,1 £9,8 | 0,04
Protein / Creatininuria (mg/mmol) 2509 + 1948 £991 | 0,001
1432

Serum urea, creatinine concentration in the group with higher
mutation was higher than non-mutant, blood protein and serum albumin
levels; Proteinuria and proteinuria /creatinine ratio were significantly
higher than non-mutant (p <0.05).

Table 3.11: Treatment outcomes and NPHS?2 mutation at the end of

the study
Grouping NPHS2 gene mutation Total, p

Yes No Fisher’s Exact
Conclusion (n,%) (n,%) Test
Fully reduced 18 (35,3%) 53(59,6%) 71
Partly reduced 16 (31,4%) 28(31,5%) 44
Not relieved 3(5,9%) 3(3,4%) 6
End-stage renal discase 6(11,8%) 4(4,5%) 10
Dead 8(15,7%) 1(1,1%) 9
Total 51 (100%) 89(100%) 140 (p=0,006)

NPHS2 gene mutations had a higher rate of end-stage renal failure
and mortality than those without a mutation (p <0.05).

The NPHS2 gene mutation increased the risk of end-stage renal
disease by 5.85 times and increased the risk of death by 16.37. If a child
carries a 288C> T mutation, it increases the risk of progressive end-stage
renal disease by 7.26.

Table 3.12: Relatedness and risk of death in children with steroid-
resistant children with 288C> T mutation at end of study

Grouping Polynomial 288C> T Total, p, OR
Conclusi Yes No Fi h(9y5‘?CI)t Test
onclusio (0,%) (0,%) isher s Exact Tes
Dead 8 (21,6%) 1 (1,0%) 9 (6,4%)
Alive 29 (78,4%) | 102 (99,0%) 131 (93,6%)
140 ( p=0,0001);
Total 37.(100%) | 103 (100%) | 28,14 (3,38-234,27)
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3.3. Relationship between clinical characteristics, subclinical and
genetic mutations
3.3.1. Relative clinical characteristics of the subject and NPHS2 gene
mutation

There was no gender association between the two mutant groups and
no NPHS2 mutation. There was no difference between the mutant and no
NPHS2 mutations in clinical presentation. The recurrence rate between
the two groups of patients with mutations and no gene mutations was not
significantly different (p> 0.05).

Table 3.9: Relationship between drug response and NPHS2 gene

mutation
Grouping NPHS2 gene mutation Total, p
Yes (0,%) | No (n,%) Chi-Square
Drug response Tests
Sensitive 7 (13,7%) | 39 (44,9%) 46
Drug resistance 44 (86,3%) | 50 (55,1%) 94
140 (x2=14,1;

86.3% of patients with NPHS2 mutation in patients with steroid-
resistant nephrotic syndrome were significantly higher than the steroid-
sensitive group (only 13.7%), the difference was statistically significant
with x> = 14.1; p <0.05.

Patients with NPHS2 mutation increased the risk of steroid
resistance to 4.903 (95% CI: 1.992-12.069)

3.3.2. Correlation of clinical characteristics and genotype
Table 3.10: Comparison of blood and urine biochemical indexes for
hospitalization between mutant and non-mutant NPHS?2

Grouping NPHS2 gene mutation P
Yes No T-
Index (X £ SD) (X £ SD) test
Ure (mmol/1) 7,3+6,7 52+3,5 |0,04
Creatinin (mmol/l) 86,4+14,9 | 45,3+22,6 | 0,008
Protein (g/1) 375+£53 427+4.8 | 0,001

11

Nhdn xét: 71,2% cac dot bién phat hién duoc xuét hién tai exon 2 cua

gen NPHS?2.

Biing 3.8: Phén bé tin s6 va ty I¢ dgt bién ciia 52 djt bién gen NPHS?2
& hai nhom nhay cam va khdng thuoc steroid

___ Phéin nhém Nhay cam Khang Téng, n (%)
Dot bien steroid steroid (n,%) | (Fisher’s
(n,%) Exact Test)
Exon 2: 288C>T (S96S) 0 (0%) 37 (71,2%) 37(71,2)
Exon 4: 507C>T(L169F) 0 (0%) 4(7,7%) 4(7,7)
Exon 4: 452G>A
4 (7,7% 2 (3,8% 6 (11,5
iy (17%) | 2(3.8%) (11.9)
Exon 1: 102G>A (G34G) 2 (3,8%) 1 (1,9%) 3(5.7)
Exon 3: 385G>T
1(1,9% 1(1,9% 2(3,8
st (1.9%) | 1(1.9%) (3.8)
Tong 52 (100%)
! # 0,0001

Nhdn xét: Nhém nhay cam steroid chu yéu tai exon 4 va 1, nhom khang
thuoc steroid xac dinh duogc dot bien trén ca 4 exon cua gen NPHS?.
3.2.2. Minh hoa kiéu hinh va kiéu gen ¢ mgt s6 bénh nhén

Kiéu hinh

Hoang Van T nam
Khéi phat lic 6 thang
tudi.

Chan doan:

HCTHTP khang thudc
som, khong don thuin
(suy than), thoi gian bi
bénh 10 thang.

Lam sang: Phu to, tran
dich da mang. Nhiém
trung; Suy than giai doan
cubi khi 10 thang va tur
vong tai nha.

Kiéu gen
Exon 2
288C>T

(p-S96S)




Lam sang: Phu to

thang. Tu vong do suy than giai
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Hinh 3.1: Kiéu hinh bé¢nh nhin mic HCTHTP khdng thuéc steroid

Exon 2: Kiéu gen Cﬂis{gié'u dai)

Hinh 3.2:
Hinh dnh
kiéu dai va
djt bién
: 288C>Z‘
Exon 2: Kigu gen TT (dat bign C>T dang déng hop) ($96S) dﬁng
130 o hop trén doi
e % W & T € € T G 6 C T TAG tuong
nghién ciru

~ Nhdn xét: Dot bién dong nghia 288C>T (S96S) dong hop do thay
thé nucleotid tai vi tri 16170 C>T lam cho bo ba thir 96 tir TCC thanh
TCT cung ma hoa Serine.

Kiéu hinh Kiéu gen
Hoang B4 T nam : " Exon 2
6 tudi, thoi gian bi bénh 12 thang 288C>T
Chén doén: (p-S96S)

HCTHTP khéng thubc sém
Tran dich da mang
Nhiém tring

Suy than giai doan cudi sau 24

doan cuoi.

Hinh 3.3: Kiéu hinh bénh nhin mic HCTHTP khdng thudc steroid

41
Phenotype Genotype

Vuong Ngoc Anh B
Male 4 years’ old
Diagnosis: Steroid- Exon 1

e . 102 G>A
sensitivity nephrotic p.Gly34Gly
syndrome.

Duration of disease: 12
months.
Clinical: edema

Figure 3.10: Phenotype of patients with Steroid-sensitivity nephrotic

syndrome
Exon 1: Genotype GG (wild type)
140 150 160 .

GAGAGGAGCGGCGGIGEGCCGCGGGCG Figure 3.11:
Wilde  type
and Het
mutation
image of 102
G>A
p.G34G

Exon 1: Genotype GA (het)

140 150 160
GAGAGGAGCGGCGQG GCCGCGGGCG

Patlent had a synonymous mutatlon 102 G>A (G34G) at nucleotide
number 5250 at exon 1 by replacing G> A as the GGG into GGA with
Glycin amino acid coding.
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Bt Senolype LT ikl type] Exon 2: Ki&u gen CC (ki&u dai)

150 160 130 140
A A AT CCTC G 6 ¢ T TAG
Figure
L 3.8: Wilde Hinh 3.4: Hinh
Exon 4 Genotype CT (het) ?)II; te and danh kiéu dai
150 ] 160 mutation Exon 2: Kiéu gen CT (dét bién 288C>T dj hep va di hop ti
G T G T c AT T it C & T C , ~ e
; 130 14 chira dgt bién
image  of A A AT B E T @[T 6 ¢ 1T T AG
507 c>T oo . ) 288C>T (596S)
(L169F)

a

Nhan xét: Dot bién dong nghia 288C>T (S96S) di hop do thay thé C>T lam
cho bg ba thir 96 tir TCC thanh TCT cung ma hoa Serine.

Exon 4: Kiéu gen GG (Kiéu dai)

10 ] 120
C AT GlG ¢ TG TTTGG L "
Kiéu hinh - _ Kiéu gen

Nguyén Vii Ngoc K nam; 12 tudi

G A A
A A /\l, f AN N\ Chén doén: ’ ”
\ li ITARY! i ' \ ;/\\! HCTHTP khéang thudc mudn, thé

Exon 3:
Exon 4: Kiéu gen GA (di hop) khong don thuan (ting huyét 4p), 385G>T
110 120 (Q128H)

thoi gian bi bénh 7 nam.

CATGAMAEMMPMG CTGTTTGG

Lam sang: Phu vira; Cushing; mo

i f\ bénh hoc trén sinh thiét than thé
f \ A /\f | \ AYAVAWS "'\S/\/\/ FSGS
’ ).JI'_ \ ; \ ll.‘rf "J \ [ ‘UJ \j \

. 3 : . 1 . . > . - ,
Figure 3.9: Wilde fype g;’gg)’””’“”"” image of 452G>A Hinh 3.5: Kiéu hinh bé¢nh nhan méc HCTHTP khang thuéc steroid

Patient with missens¢_mutation 507 C>T change CTT Leucine
encoding into TTT Phenylalanine encoding and and synonymous
mutation 452G>A (G150G) at exon 4.




14

Exon 3: Kiéu gen GG (Kiéu dai)

120 130
C A G ATGT € C C A T € G G A
Hinh 3.6:
Hinh dnh
bttt Bl ek A b e Kiéu dgi va dj
Exon 3: Kiéu gen GT (Di hop) hop tir chira
dot bién

120 - 130
6 A G ATEeT ¢ ¢ calT|T ¢ 6 6 A 385G>T

(QI128H)

....................................................................................................... ek

Nhén xét: Dot bién sai nghia 385G>T (Q128H) di hop do thay thé

nucleotid G>T 1am cho bg ba thir 128 tir CAG (ma héa Glutamin) thanh
CAT (ma hoa Histamin).

Kiéu hinh Kiéu

39

Patient had missense mutation 385G>T (Q128H) at exon 3 replacing 128
CAG (Glutamine encoding) change CAT (Histamine encoding).

Phenotyp Genotype

Kieu Thi Hai M; LA R
9 years old, female Exon 4:

Diagnose: 507 C>T
Late-stage steroid- (L169F) and
resistance  nephrotic 452C>T
syndrome, not only (G150G)
(hematuria)
Clinical: severe
edema;

Histopathology: FSGS
type. End stage renal
failure, waiting for
kidney transplant.

Figure 3.7: Type of patients with stable steroid resistant nephrotic
syndrome
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Phenotype - Genotype
Nguyen Vu Ngoc K male; _f"f_j\;-"'" e e [t
12 years’ old m,'e | L o | Exon 3:
| ol 0 385G>T (Q128H)

Diagnose:

Late-stage steroid-resistant
nephrotic syndrome, not
only (hypertension),
duration of disease was 7
years.

Clinical: Moderate
edema; Cushing;
Histopathology: FSGS type.

Figure 3.5: Type of patients with stable steroid resistant nephrotic syndrome,
Exon 3: Genotype GG (wild type)

120 130
C A GATGET € C ¢ A T C G G A
Figure 3.6: Wilde
type and Het
mutation image of
385G>T (Q128H)
.......................................................................................... e
Exon 3: Genotype GT (Hete)

Kiéu Thi Hai M;

9 tudi, nir

Chan doan:

HCTHTP khang thudc
mudn, thoi gian méc 5 nam.
Thé 1am sang: khong don
thuan (dai mau)

Lam sang: phu ndng; mod
bénh hoc: FSGS. Suy than
giai doan cudi, chd ghép

than.

gen

Exon 4:
CT

507
C>T
(L169F
) va
452G>
A
(G150
G)

Hinh 3.7: Kiéu hinh bénh nhin mic HCTHTP khdng thuéc

steroid
Exon 4: Kiéu gen CC (Kiéu dai)

150 160
C L a: T € &

<O

Exon 4: Kigu gen CT (507C>T dét bién dang di hop)

150 — 160
c T G T € A|T &~ 3 B 5 T X

A

Dot bién sai nghia 507 C>T (L169F) tai exon 4 1am cho

Hinh
3.8:
Hinh
danh
kidu
gen
binh
thuong
va djt
bién
507
C>T(L
169F)
di hop
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CTT ma hoa Leucin thanh TTT ma hoa Phenylalanin.

Exon 4: Kiéu gen GG (Kiéu dai)

C ATGABAGOG C TGTTTGG

Mu\l/ WAV

Exon 4: Kiéu gen GA (di hop)

110 120
A AG CTGTTTGG

/Xf WAV WA

Hinh 3.9: Hinh dnh kiéu dgi va di hop dt bién 452G>A trén
bénh nhédn mang 2 dot bién tai exon 4.
Nhdn xét: Bénh nhén c¢6 kiéu hinh 1a tré nit bi HCTHTP khang thudc
steroid, mang hai dot bién sai nghia la 507C>T (L169F) va dot bién
ddng nghia 452G>A (G150G).

Kiéu hinh Kiéu gen
Vuong Ngoc Anh b
Nam 4 tudi
Chan doan: HCTHTP Exon 1
nhay cam steroid 102 G>A
Thoi gian mic bénh: G34G

12 thang.
Lam sang: Phu to,
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caused by change location of nucleotide at position 16170 C> T made the
96th TCC become Serine TCT triple.
Phenotype _ - Genotype

Hoang Ba T male Exon 2
6 years, duration of disease 288C>T
was 12 months p-S96S)

Diagnose:

Steroid-resistance nephrotic X
syndrome in early age
Clinical characteristic: severe
edema; multi-membrane
effusion. Infection; End-stage
renal disease after 24 months.
Death from end-stage renal
failure.

Figure 3.3: Type of patients with stable steroid resistance

Exon 2: Genotype CC (wild type)

130 140
& A & B OB 6T E G ¢ C T T A G

Figure 3.4: Wilde
type and  Het
Exon 2: Genotype CT (Het) mutation image of
288C> T (596S)

Patient who had synonymous mutated heterozygous 288C>T (S96S)
caused by change location of nucleotide at position 16170 C> T made the 96th
TCC become Serine TCT triple
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0,001 Hinh 3.10: Kiéu hinh bé¢nh nhan mic HCTHTP nhay cim steroid
Mutations in the steroid-sensitive group at exon 4 and 1, the drug R Kioupes Qe fkirdal
resistance group found mutations in all 4 exons of the NPHS2 gene. 140 150 160
3.2.2. Phenotypic and genotype implications in some patients SRGRE TRV ENER e Cateweoe
Phenotype Genotype
Hoang Van T male | Exon 2
Onset at 6 months. ; 288C>T
Diagnose: Steroid- (p.S96S)

resistance  nephrotic
syndrome in early age,
not just kidney failure,
duration of disease was
10 months.

Clinical characteristics:
severe edema; multi-
membrane effusion.
Infection; End-stage
renal disease at 10
months and mortality
at home.

Figure 3.1: Type of patients with steroid resistant staphylococcus

Exon 2: Genotype CC (wild type)
130

Figure 3.2:
Wilde type
and
homozygous
mutation
image of
Exon 2: Genotype TT (Homo) : 288C>T

130 (596S)
CAAATGCGCG®ET®C

140
G C T TAG G

Patient who had synonymous mutated homozygous 288C>T (S96S)

Exon 1: Kiéu gen GA (di hop) Hinh 3.11:
140 150 160 Hinh anh djt
GAGAGGAGCGGCGG: GCCGCGGGCG bien 102
G>A
(p.G34G)

Nhdn xét: Dot bién dong nghia 102G>A tai exon 1 do thay thé G>A
lam b ba GGG thanh GGA cung ma hoa Glycin ¢ tré bi HCTHTP
nhay cam steroid.

3.3. Lién quan giira diic diém Iam sang, cin lAm sang va ddt bién gen
3.3.1. Lién quan dic diém lim sang ciia doi twong nghién ciru va djt
bién gen NPHS?2

Khoéng co sy lién quan vé gidi giira hai nhom cé dot bién va khong
¢6 dot bién gen NPHS2. V& biéu hién 1dm sang 13 phu ciing khéng c6 su
khéc biét gitta nhom c6 dot bién va khong co dot bién gen NPHS2. Muc do
tai phét gitta hai nhom bénh nhan c6 dot bién gen va khong c6 dot bién gen
cling khong c6 sy khac biét (p>0,05).

Bing 3.9: Lién quan giiva ddp ikng thuéc va dot bién gen NPHS?2

Phan nhém | Dot bién gen NPHS2 Téng, p
Cé Khong Chi-Square Tests
Pap ung thuoc (n,%) (n,%)
Nhay cam 7(13,7%) | 39 (44,9%) 46
Khang thubc 44 (86,3%) | 50 (55,1%) 94
2 — .
Téng 51.(100%) | 89(100%) 141‘)’:%"0‘0&;')’1’

86,3% bénh nhan c6 dot bién gen NPHS2 & nhém bénh nhan méc
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HCTHTP khéang thuc steroid, cao hon han nhém nhay cam thudc steroid
(chi ¢6 13,7%), su khac biét c6 y nghia thong ké véi x> = 14,1; p<0,05.
Bénh nhan mic HCTHTP c6 dot bién gen NPHS?2 lam ting nguy
co khang thudc steroid 1én 4,903 1an (95%CI: 1,992-12,069)
3.3.2. Twong quan dic diém cin lam sang va kiéu gen
Bdng 3.10: So sanh mgt so chi sé héa sinh mdu va nwéc tiéu trung
binh khi nhdp vién giva nhém cé dt bién va nhém khong cé dot bién
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3.2. Results of the 6 exon (ex1-ex6) sequencing of the NPHS2 gene
3.2.1. Results of NPHS2 mutation sequencing

The sequencing in 6 exons, there were 51 patients with 52 mutations
occurring in 4 exons (ex1, ex2, ex3, ex4), exon 5 and exon 6 with no
mutations. Of the 52 mutations detected, 50 patients had one mutation, one
with two mutations (the steroid resistant group). The incidence of NPHS2
mutation was 36.4%, in which 44 patients (31.4%) had steroid resistance,
and 7 patients had steroid sensitivity (5%). The percentage of patients
carrying the NPHS2 gene mutation was 46.8%, the sensitive group was
15.2%. One case homozygous mutation and 50 cases in heterozygosity.
Table 3.7: Frequency and mutation rates of 52 NPHS2 mutations

gen NPHS?2
Phan nhom Dot bién gen NPHS2 p
Chi sb Céb Khong T-test
(X £ SD) (X £ SD)

Ure (mmol/l) 7,3+6,7 52+3,5 0,04
Creatinin (mmol/l) 86,4+ 14,9 | 453+22,6 | 0,008
Protein (g/1) 37,5+5,3 427+48 0,001
Albumin (g/1) 13,1+2,5 142+2,1 0,01
Protein ni¢u (g/1) 20,1 £15,1 15,1+£9,8 0,04
Protein/creatinin 2509+ 1432 | 1948991 | 0,001
niéu(mg/mmol)

Nong dd ure, creatinin mau ¢ nhom c6 dot bién cao hon nhom tré
khong mang dot bién, protein mau va albumin mau lai thap hon; protein
niéu va protein/creatin niéu nhém cé dot bién cao hon nhoém khong dot

bién (p<0,05).

Bing 3.11: Két qud diéu tri va dit bién gen NPHS2 khi két thiic

nghién ciru

utation | The NPHS2 gene mutation | Frequency | Ratio
Exon c¢.DNA Protein Y%
Exon 2 288C>T p-S96S 37 71,2
507C>T | p.L169F 4 77
Exon4 425G>A | p.G150G P 1.5
N 102G>A | p.G34G 3 5.7
Exon 3 385G>T p-Q128H 2 3,8
Total 52 100%

71.2% of the mutation were detected at exon 2 of the NPHS2 gene.
Table 3.8: Frequency distribution and mutation incidence of 52
NPHS2 mutations in two sensitive and steroid resistant groups

Phan nhém| Dot bién gen NPHS2 Téng, p
Két qua Cé Khong |Fisher’s Exact
(n,%) (n,%) Test
Thuyén gidm hoan toan | 18 (35,3%) | 53 (59,6%) 71
Thuyén giam mét phan | 16 (31,4%) | 28 (31,5%) 44
Khong thuyén giam 3 (5,9%) 3 (3,4%) 6
Suy thén giai doan cu6i | 6 (11,8%) 4 (4,5%) 10
Tu vong 8 (15,7%) 1(1,1%) 9
Tong 51 (100%) | 89 (100%) |140 (p=0,006)

Dot bien gen NPHS2 ¢6 ty 1€ suy than giai doan cudi va tu vong cao

hon nhom khong c6 dot bién gen (p<0,05).

Grouping Steroid Steroid Total
Mutation sensitivity (n,%) | resistant (n,%) n (%),p
Exon 2: 288C>T (S96S) 0 (0%) 37(71,2%) 37(71,2)
Exon 4: 507C>T(L169F) 0 (0%) 4(7,7%) 4(7,7)
Exon 4: 452G>A
4 (7,7% 2 (3,8% 6(11,5
01500, (7.7%) (3.8%) (1L5)
Exon 1: 102G>A 2 (3,8%) 1 (1,9%) 3(5.7)
(G34G)
Exon 3: 385G>T (Q128H) 1 (1,9%) 1 (1,9%) 2(3,8)
Total 7 45 52 (100%),
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The steroid-sensitive group did not have patients progressing to
CKD stages 4 and 5, whereas the steroid resistance group had 2 patients
in stage 4, 15 patients in stage 5, the difference was statistically
significant with p <0.05.
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Dot bién gen NPHS2 1am ting nguy co suy than giai doan cubi 1én
5,85 lan va lam tang nguy tur vong lén 16,37 lan. Néu tré mang dot bién
288C>T con 1am ting nguy co tién trién dén suy than giai doan cudi 1én
7,26 lan.

Bdng 3.12: Lién quan va nguy co tir vong o tré méic HCTTH khang
thuéc steroid cé dpt bién 288C>T khi két thiic nghién ciru

han nhém D:«’I hinh 288C>AT T(R)ng, p, OR (95%CT)
< Cé Khong Fisher's Exact Test
Ket qua (n,%) (n,%)
Tit vong 8(21,6%) | 1(1,0%) 9 (6,4%)
Séng 29 (78,4%) | 102 (99,0%) 131 (93,6%)
Téng 37 (100%) | 103 (100%) 2;4104((13”3%02030; )2’7)

Ty 1€ tar vong ¢ tré mac HCTHTP khang thudc steroid ¢6 dot bien
288C>T la 21,6%, cao hon nhom khong c6 dot blen (1%), (p<0,05). bot
bién 288C>T lam tang nguy co tlr vong & tré mac HCTHTP khang steoid
1én 28,14 lan. Khi d4nh gia anh hudng cua timg vi tri dot bién chung t6i
thay khong co sy khac biét vé lam sang va xét nghiém. Anh huong cla
kleu dot bién 1én tién trién va dap ung dleu tri chung t6i thay dot bién
dong nghia 288C>T c6 ty 1€ thuyén glam thap hon voi p<0,05.

CHUONG 4: BAN LUAN

4.1. Ban luin vé dac diém 1am sang, can lam saing HCTHTP khang
thudc steroid

_ So véi cac nghién ctru & mot s6 noi trén thé gi6i da cong b cho thy
tudi trung binh cta tré mic HCTHTP khang thude steroid ¢6 noi cao hon
cling ¢6 noi thap hon so véi ngh1en clru cua chung t6i, nhung y vén deu
thong nhét tudi trung binh mac HCTHTP phan 16n 1a tré trong do tudi
tién hoc duong va hoc dudng. Két qua trong nghi€n cltu cua chung t6i
khong ¢6 su khac biét, tuy nhién tudi nho nhat chung toi gap 1a 4 thang,
cac nghién ctru trude do it co bdo cao. Phan bd vé gioi tré¢ mac HCTHTP
khang thudc steroid khong co sy khac biét voi tre mac HCTHTP nhay
cam steroid. Két qua trong nghién ctru nay so voi trong y vian déu nhan
thiy ty 1& tré trai mac HCTHTP ludn cao hon tré gai. Két qua trong bang
3.1., 3.2., cho thiy bénh nhan nhém khang thude steroid c6 sO ngdy nam
vién trung binh trong 1 ndm la 24+ 23,5 ngay va s 1an tai phat la4,2+
1,6 14n, hai chi s6 nay déu cao hon nhidu nhom nhay cam steroid (s6 ngay
nam vién trung binh 8,8 + 4,7 ngay va s 1an tai phat trung binh 1a 1,5 +
0,7 lan) su khac bi€t co ¥ nghia thdng ké v6i p<0,05. Nhu vay khi bénh
nhan mic HCTHTP khang thudc steroid trong 1 nim bénh nhan phai nim
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vién trung binh khoang 4 tuan, gdy anh huong nhiéu dén cudc song, sinh
hoat va hoc tép cua tre (do tre trong d6 tuodi di hoc). Ngoai ra con la ganh
nang khong nho vé tai chinh ciia gia dinh tré va xa hoi khi cac chi phi y
te tang 1én.

HCTHTP khéng thudc ¢6 19 bénh nhan (20,2%) thé khong don
thuan nhom nhay cam khong gép (p<0,05). Roy va cs nghién ciru 32 tré
méc HCTH khang steroid tai Banglades thdy 71,88% HCTHTP khong
don thuan trong d6 40,63% cao huyét ap, dai mau gip 22%, suy than gap
12,5%. Alberto va cs (2013) nghién ctru trén 136 tré mac HCTHTP khang
steroid tai Brazil thay cao huyét ap gip 15%, suy than va dai mau gap

18%. Mortazavi va cs nghién ctru tai Iran trong 10 nam (tir 1999 dén
2010) trén 165 bénh nhan mac HCTHTP c¢6 41 tré (24,8%) bi khang
steroid. Dai mau, tang huyet ap & nhoém khang thude 13 51,2% va 14,6%,
cao hon han nhém nhay cam (17 3% va 10,5%), c6 9 bénh nhén (5.4%)
khang steroid bi suy than giai doan cudi. Nghién ctru trude do tai Vigt
Nam ctia T.H.M. Quan khi hdi ctru 67 tré mic HCTHTP khang thudc
steroid tai bénh vién Nhi Bong I cho thay khong ¢4 suy than nao bi suy
than, ting huyét ap chi gip c6 6%, khong gdp dai mau. Vé cac triéu chimg
1am sang, can 1am sang cia HCTHTP thé khong don thuan trong nghién
clru cua chiing t6i khi so sanh v6i nghién ctru trong nude cia T.H.M.
Quén tai bénh vién Nhi Dong ['thi cac triéu chung lam sang cia HCTHTP
khong don thuan gip vai ty 1& cao hon rat nhiéu, nhung lai thip hon hon
mot s6 nghién clru ¢ nudc ngoai.

4.1.4. Dac diém cin lim sang

Két qua so sanh mot s6 chi sé sinh héa mau va nude tleu trong
bang 3.4. cho thiy bénh nhan nhom khang steroid c6 murc do biéu hién
ning né nhom nhay cam,

Bang 3.5., va 3.6., khi so sanh cac mirc ton thuong than cap theo
pRIFLE cho thay khi nhap vién (thoi diém bt dau nghién ctru) va cac
giai doan suy thén tai thoi diém két thuc nghlen ctru cho thay nhom bénh
nhan mic HCTHTP khang steroid co ty I¢ ton thuong thén cap va ty 1¢ suy
than man giai doan cudi cao hon (p<0,05). Cac nghién ctru trén the gioi
déu thiy tré mac HCTHTP khang thudc steroid anh huéng 16n dén chirc
nang than. Két sinh thlet dugc 34 bénh nhan bi HCTHTP khang thude
steroid, két qua trong biéu d6 3.1 cho thdy c6 24/34 bénh nhan (70,6%)
biéu hién thé ton thuong xo cliing cau than tung phan va khu trii (FSGS:
Focal and segmental glomerulosclerosis), thé bénh tn thuong tdi thiéu
(MCD: minimal change disease) chi gap 9 bénh nhén (24, 6%) 1 bénh nhan
(3%) ton thuong thé xo hoa lan toa. Qua thong ké mot cac hé théng cac
nghién ctru trong y van chung t6i thdy két qua mo bénh hoc trong nghién
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Serum albumin 14,6 £2,4 13,3+2,2 0,002
Proteinuria (g /1) 13,1 £6,1 18,9+13,9 0,001
Protein/crea ratio (mg/mmol) 1.808 + 866 | 2.556 + 1499 0,001
Serum urea (mmol / 1) 46+22 6,6 5,8 0,004
Serum creatinine (mmol / 1) 42,5+ 14,5 68,9 £106,8 0,02
Serum cholesterol (mmol /1) 10,7+ 2,5 11,7+ 3,9 0,09

Steroid-resistant children had lower protein and albumin concentration
levels in the serum, whereas proteinuria and proteinuria / creatinine were
higher than those in the control group. Urea/creatinine ratio in the steroid-
resistance group was also significantly higher with p <0,05.

Table 3.5: Relative levels of acute kidney injury and drug resistance at
admission time

Steroid Steroid Total, p
sensitivity | resistant (Fishers

(n,%) (n,%) Exact Test)
No acute kidney injury | 40 (87,0%) | 69 (74,1%) 108
Risk 3 (6.5%) 10 (10,8%) 13
Injury 3 (6,5%) 9 (9,7%) 12
Decompensated 0 (0%) 4 (4,3%) 4
End-stage renal disease 0 (0%) 2 (2,2%) 2
Total 46 100%) 94 (100%) | 140 (p=0,03)

87% of patients in the steroid sensitivity group had no acute renal
impairment, whereas the resistance group was only 74.1%; the difference
was statistically significant at p <0.05.

Biopsy results of 34 patients are shown, the result show that
pathologic in resistant-steroids group are mainly FSGS 70.6%, MCD
only 26.4%, and 1 (3%) patients with diffuse fibrosis.

Table 3.6: Changes in the stage of chronic renal failure of
study subjects at the end of the study

Grouping| Steroid Steroid Total, p

Stage of ¢ i sensitivity | resistant | Fisher's Exact Test
renal failure

1 39 (84,4%) | 61 (64,9%) 100

2 6(13,0%) | 9(9,6%) 13

3 1(2,2%) 7 (7,4%) 8

4 0 2 (2,1%) 2

5 0 15 (16,0%) 15

Total 46 (100%) | 94 (100%) 140 (p=0,008)
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139 (y*=27.4;
p=0,001)
Pediatric patients with steroid resistance syndrome had a higher
recurrence interval rate than the steroid-sensitive group; the difference
was statistically significant with 2 = 27.49; p <0.05.
Table 3.2: Comparison of average number of hospitalization days and
number of admission times for 12 months

Total 46 93

Grouping Steroid- Steroid P
sensitive resistance
. T-test
Days/times group group
Number of hospitalization days (days)| 8,8 +4,7 24,9+ 23,5 | 0,0001
Recurrences (times) 1,5+0,7 42+1,6 0,0001

Children with steroid-resistant nephrotic syndrome had a higher
number of hospitalization days and recurrence rates were significantly
higher than those of the steroid-sensitive group, with a statistically
significant difference at p <0.05.

There were 20 children with STIs not only (20.2%) were steroid
resistance group, steroid sensitivity group was not normal (<0.05).

Table 3.3: Relation of the degree of edema of the subjects at

admission
Grouping Steroid Steroid Total, p
sensitivity resistance Chi-Square Tests
Level of edema (n,%) (n,%)
Slight 5(10,9%) 3 (3,2%) 8
Mild 35 (76,1%) 35 (37,3%) 70
Severe 6 (13,0%) 56 (59,6%) 62
2 .
Total 46 (100%) | 94(100%) | 13 9p(§0,(‘) 0217)’61’

Steroid-resistant nephrotic syndrome was 56 patients (59.6%) had a
significantly higher level of edema than steroid-sensitive patients in only
6 patients (13.0%), statistically significant difference with x> =27.61; p
<0.05.

3.1.3. Subclinical characteristics
Table 3.4: Comparison of mean of urine and serum biochemical
parameters of subjects studied at the time of admission

Grouping Steroid Steroid p
Index sensitivity resistance T-test
Serum proteins (g /1) 434+5,1 38,8 +4,9 0,001
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ctru ciia chung t6i phi hop va kha tuong dong véi cac nghién ciru trén thé
gioi.
4.2. Ban vé két qua phat hi¢n dot bén gen NPHS2

Trong téng s6 51 tré mang dot bién d3 x4c dinh duge, nhom khang
thudc steroid c6 44 bénh nhan (chiém 86,3%), nhom nhay cam ciing c6 7
bénh nhén (chiém 13,7%) xuét hién dot bién. Két qua phan bd cac dot
bién gen NPHS2 trong bang 3.7., va 3.8., chung t6i thdy dot bién 288C>
(p.S96S) trén exon 2 chi c6 & nhém khang thude steroid. Exon 4 ¢6 10
dot bién gdm hai kiéu dot bién sai nghia 507 C>T (L169F) va dot bién
ddng nghia 452G>A (G150G). Dot bién sai nghia 507C>T (L169F) chi
¢6 & bénh nhan nhom khang thudc steroid. 7 truong hop nhom nhay cam
steroid c6 dot bién bao gdm 4 kiéu dot bién dong nghia 452G>A (G150G)
trén exon 4, 2 kiéu dot bién dong nghia 102G>A (G34G) trén exon 1 va
d6t bién sai nghia 385G>T (Q128H) trén exon 3. Theo két qua cac nghién
ctru xac dinh dot bién gen NHPS2 trén tré mac HCTHTP khang thudc
steroid da cong bo trén thé gidi cho thay tan sd, vi tri, ty 16 phat hién thay
cac kiéu dot bién ciia gen NPHS2, ciing nhu anh huéng cta nhiing dot
bién nay 1én kiéu hinh ctia bénh nhan c¢6 s khac nhau tiy theo timg
nghién ctru, kich thuéc miu, chung tdc bénh nhan mic HCTHTP noi
chung va HCTHTP khéng thudc steroid noi riéng. Dot bién gen NPHS2
duoc tac gia Boute va cs 1an dau tién thong bao vao nam 2000 khi nghién
ctru 14 bénh nhan miac HCTHTP khang thudc steroid tai Phap c6 10 bénh
nhan mang dot bién gen NPHS2 bao gdm 3 dot bién léch khung bao gdbm
thém G tai vi tri 104 trén exon 1, mat G tai vi tri 419 trén exon 3, méat A
tai vi tri 855 trén exon 7; 6 dot bién sai nghia 1a 59 C>T, 274 G>T trén
exon 1,413 G>A exon 3, 479 A>G trén exon 4, 583 G>A trén exon 5 va
871 C>T trén exon 7, 1 dot bién vo nghia 412 C>T trén exon 3. Dac biét
tat c nhitng bénh nhén nay ciing khang véi thudc trc ché mién dich khac.
Trong nghién ctru trén 430 tré mac HCTH khéng steroid trong d6 c¢6 ca
HCTHBS tir 404 gia dinh & mot sb nude chau Au, tic gia Hinkes va cs
da phat hién thay 18.1% céc gia dinh ¢ su xuat hién dot bién R138Q ciia
gen NPHS2. Carini va cs (2001) cong bd két qua nghién ctru & Italy trén
44 bénh nhan mic HCTHTP khéang steroid thiy 9 bénh nhén mang dot
bién gdm 7 dot bién 1éch khung (6 truong hop 419delG trén exon 3, 1
truong hop 467/8insT trén exon 2), 7 d6t bién sai nghia R138Q
(413G>A), 2 dot bién sai nghia VI80M (538G>A), 1 v6 nghia R138X
(412C>T). Yaacov va cs (2002) nghién ciru 27 tré mac HCTH khéng
steroid & Israel thiy dot bién gen NPHS2 chi xuét hién trén tré em 1a
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nguoi Israel gdc Arap véi ty 18 55% trong khi do tré gc Do Thai khong
¢6 dot bién gen nay. Cac nghién ciru tai Nhat Ban va Trung Qudc thiy ty
1¢ phat hién thdy cac dot bién gen NPHS2 trén tré mac HCTHTP khéng
thudc rat thap. Bén nay, van chua c6 sy thdng nhat vé tan xuat, ty 1& ciing
nhu vi tri phat hién cac dot bién ciia gen NPHS2. So véi cac nghién clru da
dugc cong bd trén thé gioi chung t6i thiy két qua xac dinh dot bién cua gen
NPHS2 n6i chung va trén exon 2 clia gen NPHS2 ndi riéng & tré méc HCTHTP
khang steroid tai Viét Nam trong nghién ctru ndy ¢6 xu huéng cao hon, cac thé
dot bién R138Q trén exon 3 va R229Q khong gap tré em Viét Nam bi HCTHTP
khang thudc steroid. Pay c6 thé 1a mot dic diém khac biét vé khia canh di truyén
trén tré em tai Viét Nam méc HCTHTP nbi chung va HCTHTP khang steroid
ndi riéng. Piéu nay hét sirc ¢6 ¥ nghia nham thiic ddy cac nghién ctru vé di truyén
tiép theo trong linh vyc sinh hoc phan tir trén tré mac HCTHTP tai Viét Nam
nham c6 thong tin day du hon.
4.3. Mbi twong quan gifra kiéu hinh va kiéu gen ciia bénh nhian mic
HCTHTP khang thudc steroid

Theo két qua minh hoa giita kiéu hinh va kiéu gen & tré mic
HCTHTP khang thudc steroid trong hinh 3.1, 3.2., 3.2. va 3.4. cho thdy
tré mac HCTHTP khang thudc steroid khi mang dot bién kléu 288C>T
(p-S96S) tai exon 2 cta gen NPHS2 ¢6 biéu hién 1am sang rat nang: phu
to, tran dich da mang, tién trién thanh suy than giai doan cu01 som va déu
da tir vong (c6 1 ngay trong nam dAu tién khi thoi gian méc bénh khoang
10 thang). Trong hinh 3.7., 3.8. va 3.9. cho thay kiéu hinh va kiéu gen
cta tré mic HCTHTP khang thudc steroid thé khong don thuan (ting
huyét ap) do tré mang 02 dot bién dot bién sai nghia 1a 507C>T (L169F)
va dot bién dong nghia 452G>A (G150G) tai exon 4. Trong hinh 3.10. va
hinh 3.11. 1a kiéu hinh va kiéu gen cua tré mic HCTHTP nhay cam
steroid véi kiéu gen 102G>A (G34G) day 1a dot bién dong nghia khong
thay di cdu trac acid amin nén kiéu hinh cua tré 1a HCTHTP nhay cam
steroid. Két qua & bang 3.9. lién quan giira d6t bién va dap tmg véi thude
steroid & tré mac HCTHTP cho thay ty 1& tré mic HCTHTP khang thudc
steroid trong nhom cé dot bién gen NPHS?2 cao hon nhiéu nhom bénh
nhan nhay cam thudc steroid (x> = 14,1; p<O0, 0001). Khi danh gia cua
nguy co gitta dot bién gen NPHS2 va khang thudc steroid trong bang 3.2.
cho thiy ty suat chénh (OR: odds ratio) 1a 4,9 (95%CI; 1,92-12,069), khi
tré c6 dot bién gen nguy co khang thude ting 4,9 14n so véi tré khong co
dot bién gen NPHS2.

Khi so sanh két qua cac chi s6 sinh héa mau trung binh tai thoi diém
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progression of the disease as well as evaluate the responding to
medications that assess the effects of the NHPS2 gene mutation.

2.3. Data Analyzing

Using SPSS version 16.0 (SPSS Inc., Chicago, Illinois) to process
statistical results, the NPHS2 gene sequence was read using BioEdit
software version 7.1.9.
2.4. Ethical issues in researching

Research topics are strictly adhered to ethics of research in
medicine. The subject has been approved by the Ethical Board of the
National Hospital of Pediatrics. The results of gene analysis have been
thoroughly studied by the Hanoi National University. Patients do not
have to pay any fee for genetic analysis tests. Family members and
guardians voluntarily participate in the study and patient information will
be kept confidential.

Chapter 3 RESEARCHING RESULT

3.1. Clinical, subclinical characteristics of patients with steroid-
resistant nephrotic syndrome.
3.1.1. General characteristics of the research object

The mean age of the patients was 5.8 £ 3.6 years old, the smallest
was 4 months, the largest was 16 years old. The onset (disease onset) was
4.09 + 2.87 (4 months-14 years). The middle age of patients with steroid-
resistant nephrotic syndrome is not different from that of steroid-sensitive
childhood hypertension. The mean incidence was 2.5 £ 0.2 years old. The
duration from onset to the mean study time was 1.5 £ 0.3 years. The mean
follow-up time was 1.2 £ 0.4 years old. There are 100 boys, 71.4%, 40 girls,
28.6%, 2.5 boys/ irls.
3.1.2. Clinical features

Table 3.1: Recurrence interval rate of study subjects

Grouping Steroid Steroid Total, p
Level sensitivity | resistance | Chi-Square Tests
58 65
0
Fast recurrence 7 (15,2%) (62.4%)
35 74
o
Low recurrence 39 (84,8%) (37.6%)
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Researching diagram

2.4. Indicators, research variables
2.4.1. Objective 1: Describe the clinical and subclinical
characteristics of patients with steroid-resistant nephrotic syndrome
Overall clinical characteristics of the study subjects: age, sex,
reasons for hospitalization, duration of onset, onset, recurrence,
recurrence, time to onset, related medical history, family history. Perform
blood test chemistry, urine, hematological tests to evaluated the change
of clinical index, kidney biopsy to diagnose histopathology. Comparison
of clinical and subclinical index in children with steroid-resistant and
steroid-sensitive nephrotic to assess the differences.

2.4.2. OBJECTIVE 2: Detect mutations in the NPHS2 gene in
children with primary steroid-resistant nephrotic syndrome

The sequencing results are read using BioEdit software version
7.1.9. The nucleotides on the gene are expressed by peaks with four
colors equivalent to the four nucleotides A, T, G, C. The NPHS2 gene
sequences obtained after sequencing for study patients will be compared
with NPHS2 gene sequences compared to data from the Human Gene
Mutation Database (HGMD. Evaluation of the incidence, frequency of
gene mutations at 6 exons (from exon 1 to exon 6) of NPHS2 in 96
children with steroid-resistant nephrotic syndrome and 46 children
diagnosed with steroid-sensitive.

2.4.3. Objective 3: To assess the association between clinical and
subclinical characteristics with mutations in NPHS2 gene in children
with primary nephrotic syndrome

Comparison of changes in blood test chemistry, hematology,
glomerular filtration function, comparison of urea, serum creatinine,
progression of disease, chronic renal failure, mortality, Patients with
mutations and no mutations, between the steroid-sensitive group and the
steroid-resistant group. The role and effect of the NPHS2 mutation in the
patients with steroid resistance was assessed. The correlation between
gene mutation and steroid response was assessed by evaluating the role
of NPHS2 mutations in patients with steroid-resistant nephrotic
syndrome and compared with steroid-sensitive groups. Follow up the
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tré nhép vién trong bang 3.10. cho thiy tré c6 mang dot bién gen NPHS2
6 nong dg ure, creatinin mau ¢ bénh nhan c6 dot bién gen cao hon thuc
su nhoém tré mic HCTHTP ma khong c6 dot bién gen NPHS2. Nguoc lai
protein mau va albumin mau lai thdp hon, sy khac biét c6 ¥ nghia thong
ké voi p<0,05. Nghién ctru cta tac gia Thomas va cs (2018) khi nghién
ctru 10 bénh nhan mac HCTHTP khang steroid c6 dot bién gen NHPS2
tai Ai Cap cho thiy nong do protein va albumin trong mau bénh nhan
méc HCTHTP khéng steroid c6 mang dot bién gen thap hon bénh nhan
khong mang dot bién, trong khi d6, ure, cretinin mau nhém khang thude
c6 dot bién gen ciing cao hon nhom khong mang dot bién. Khi so sanh
két qua diéu trj trong bang 3.11. cho thy c6 sy lién quan gitra dot bién
genva két qua diéu tri, theo d6 khi két thiic nghién ctru tré mac HCTHTP
néu c6 dot bién gen NPHS2 c6 ty 18 suy than giai doan cudi va tir vong
cao hon han bénh nhan khong co dot bién gen, sy khac biét c6 y nghia
thong ké v6i p<0,05. Dot bién gen NHPS2 con lam ting nguy co suy than
giai doan cudi 1én 5,85 1an va tang nguy co tir vong 1én 16,37 1an. Theo
cac nghién ctru trong y vin da cong bd mot trong nhitng anh hudng 16n
nhét cua dot bién gen NHPS2 dén bénh nhan mic HCTHTP khang thude
steroid do 1a co ty 18 tién trién thanh bénh than man hodc suy than giai
doan cudi cao hon. Cac nghién ctru da cong bd trén thé gidi, ty 1¢ phat
hién dot bién 288C>T trén mac HCTHTP khang steroid kha thap. Tuy
nhién khi thyc hién nghién ctru nay trén tré mic HCTHTP 1a chung toc
nguoi Viét Nam chung t6i dd phat hién duoc dot bién 288C>T ¢ tan suét
khé cao. Pay 1a mot kiéu dot bién dong nghia nhung lai chi xuét hién trén
nhém tré khang thudc steroid, day 1a diém khac biét kha thi vi va rat ¢6 ¥
nghia 1am sang lam co s& dé ¢6 chién luge didu tri cling nhu tién lugng cho
bénh nhan c6 mang dot bién trén quan thé tré mac HCTHTP khéang steroid
tai Viét Nam. Dot bién 288C>T lam ting nguy co tién trién dén suy than
giai doan cudi 14 7,26 (95%CI: 2,29-23,04). Khi danh gi4 lién quan ciing
nhu nguy co ctia dot bién 288C>T 1én tir vong & tré midc HCTHTP c6 dot
bién 288C>T trong bang 3.12. thdy c6 lién quan & tré mang dot bién
288C>T véi tir vong, theo d6 da c6 8/37 (chiém 21,6%) tré mang dot bién
288C>T bi tir vong, cao hon hin nhom khéng mang dot bién chi co 1 bénh
nhan (1%), sw khac biét co y nghia thong ké véi p<0,05. Nhom mang dot
bién 288C>T lam ting nguy co tir vong 1én 28,14 1an (95%CI: 2,29-23,04).

KET LUAN
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Béng phuong phap nghlen clru mo ta phén tich hang loat ca bénh va
ap dyng ky thuat PCR-gidi trinh ty 6 exon (tr exon 1 dén exon 6) ciia gen
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2.3.2. Sample size: utility; All patients who are eligible for diagnosis and
hospitalization for 12 months from 1 January 2015 to 30 December 2015

NPHS? trén 94 tré mic méc HCTHTP khang thudc steroid va 46 tré nhay
cam steroid chung t6i riit ra mot s6 két luén:
1.Dac diém 1am sang, can l1am sang & tré mic HCTHTP khang steroid

Bénh nhén mac HCTHTP khang steroid c6 murc do biéu hién lam sang
ning né hon, thdi gian nam vién kéo dai, ti phat nhiéu 14n trong nam.

Bénh nhan khang thude steroid co thé 1am sang HCTHTP khong don
thuan cao hon. Két qua sinh thiét than & 34 bénh nhan mic HCTHTP khang Clinical examination in children with nephrotic syndrome (N = 140)
steroid cho thiy ty 18 ton thuong trén mo bénh hoc thé xo ctmg cau than timg
phan va khu tra cao hon so voi cac nghién ctru da cong bd trude do. Ty 16 suy ;
than giai doan cubi va tir vong & tré mic HCTHTP khang thudc steroid trong

and voluntarily participate in the study.

2.2.3. Researching diagram

Protein / Creatinine Urine> H Treatment of 4 weeks steroid attack | 'I Urinary protein

nghién cru nay ciing kha €ao. i 200mg / mmol (prednisolon 2mg / kg / day) negative
2. Phat hién cac d¢t bién trén 6 exon ( tir exon 1 dén exon 6) ctia gen
NPHS2 ‘

71,2% dot bién xuét hién trén exon 2 véi kleu dot bién dong nghia
288C>T (p.S96S) va chi c6 & nhom khang thudc steroid. Kiéu dot bién

Diagnosis of steroid-
resistance nephrotic

Treatment for 2 weeks
prednisolon 2mg / kg / 24h

nay trén tré mic HCTHTP khang thudc steroid tai Viét Nam ¢ ty 16 phat syndrome
hién kha cao. .
Céc dot bién khac xuét hién trén exon 1,exon 3 va exon 4 ¢6 tan xuit Protein / Creatinine Urine>
thap, khong co su khac biét vé ty 18 giita bénh tré mac HCTHTP nhay 200mg / mmol
cam va khang thudc steroid.
3. Twong quan dic diém 1am sang va dot bién gen NPHS2 ;

Bénh nhan mic HCTHTP n€u mang dot bién gen NPHS2 s€ lam
tang nguy co khang thudc gap 4,903 lan. Pot bién gen NPHS?2 1am tang
nguy tr vong & b¢nh nhén méc HCTHTP khang thudc steroid 1én 16,37
lan, tang nguy co suy than giai doan cudi 1én 5,85 lan. Tré méc HCTHTP
khang thudc steroid néu mang dot bién 288C>T co ty 18 phu ning, va
nhiém tring cao hon bénh nhan khong c6 dot bién. Mat khac do blen
288C>T s& lam ting nguy co tién trién thanh suy than man giai doan cubi
1én 7,26 lan tang nguy co tr vong 1én 28,14 lan

KIEN NGHI VA HUONG NGHIEN CUU TIEP THEO

Can ¢c6 chi dinh sang loc cac dot bién trén gen NPHS2 cho bénh nhén méc
HCTHTP khéng thudc steroid dac biét dot bién 288C>T.

Can c6 chlen lugc theo ddi 1au dai cho bénh nhén cac mang dot bién cua
gen NPHS2, nham danh gia hét dugc nhimg anh hudng cua d nhimg dot bién
nay dén tién trién cling nhu dap tmg diéu tri ciia bénh nhan.

Diagnosis of drug-resistant
TB (Study) (n =94)

Objective 2: PCR-sequencing
exonl-exon6 gene NPHS2
detected mutations

Patients in the

Objective 3: Clinical, subclinical
versus genetic mutations

Objective 1: Describe the clinical,
subclinical characteristics
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the cytosol of the podocyte is affected. enjoy Also, when the NPHS2 gene
mutated half-life of the podocin was severely reduced and deformed the
podocin molecules.
1.3. Methodology of NPHS2 gene mutation detection in diagnostic
applications:

Detection of NPHS2 gene mutation by Sange sequencing.
1.4. The national research on steroid-resistance nephrotic syndrome

In Viet Nam, there have been a number of studies on steroid-
resistance pediatric nephrotic syndrome. The first author is Nguyen Ngoc
Sang Nguyen Ngoc Sang (1999) had to study the effectiveness of treatment
with Methylprednisolone and the changes in immunity before and after
treatment of steroid-resistance pediatric nephrotic syndrome in the medical
doctoral thesis. In 2009, Tran Thanh Thuy, Vu Huy Tru’s retrospective study
on the features of primary nephrotic syndrome with Focal Segmental
Glomerulosclerosis and pediatric focal abnormalities were performed on 41
children at Children's Hospital 1. Duong Thi Thuy Nga (2011) has also studied
the results of treatment for secondary corticosteroid resistance nephrotic
syndrome in the Department of Kidney-Urology at the National Hospital of
Pediatrics in the medical master's thesis. Tran Huu Minh Quan, Huynh Thai
Loan, Nguyen Duc Quang et al have studied about features of steroid-
resistance nephrotic syndrome in 67 patients at Nhi Dong I hospital. Thus,
Vietnam haven’t had any genetic research in general, detection of NPHS2
gene mutation in particular in children with steroid -resistance nephrotic
syndrome.

Chapter 2: OBJECTIVES AND RESEARCHING METHODS

2.1. Object

140 children were diagnosed with steroid -resistance nephrotic
syndrome, 94 children were diagnosed with steroid-resistant nephrotic
syndrome and 46 children were diagnosed with steroid-sensitive.
2.2. Location and time

The subject was conducted in the subject of kidney-hemodialysis,
biochemical laboratory, hematology, microbiology and surgery of the
National Hospital of Pediatrics where is the place of diagnosis, treatment and
management of pediatrics patient. patient treatment. Molecular biology tests
conducted at the Faculty of Medicine, Vietnam National University, Hanoi.
Duration of 3 years: from November 2014 to November 2017.
2.3 Research Methodology
2.3.1. Study design: A descriptive longitudinal study.
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INTRODUCTION

Primary nephrotic syndrome is a common chronic kidney disease in
children with significant changes in both morbidity and response to
steroids in different races. The prevalence of primary nephrotic syndrome
in children is on average between 2 and 16.9 per 100,000 children. 50%
of patients with steroid-resistant primary nephrotic syndrome will
progress to end-stage renal disease after 10 years. When children with
steroid-resistant primary nephrotic syndrome disease are treated with other
immunosuppressive drugs, the results are still limited, with high rates of
chronic renal failure, which greatly affect their health and their family.
Recently, research about molecular biology has found that single nucleotide
polymorphisms (SNPs), including mutations in the NPHS2 gene, have a
large effect on progression and response to treatment. In Vietnam, no study
has identified a mutation in the NPHS2 gene to assess the effects of this gene
on therapeutic response as well as progression in patients with steroid-
resistant primary nephrotic syndrome. Based on the above reasons, we
conducted a study '"Investigating the relationship between clinical
characteristics, subclinical and NPHS2 mutations in steroid-resistant
pediatric nephrotic syndrome."
2. Objectives of the study:

1. Describe the clinical and subclinical characteristics
of patients with primary nephrotic syndrome.

2. Mutations detected on NPHS?2 gene in children with
primary steroid-resistant nephrotic syndrome.

3. Evaluated of the association between clinical,
subclinical characteristics and mutation in the
NPHS?2 gene in children with primary steroid-
resistant nephrotic syndrome.

3. Practical significance and contribution of the study

Through a descriptive longitudinal study, there will be sufficient
information on the clinical and laboratory findings of steroid-resistant
pediatric nephrotic syndrome. Simultaneously, the detection of NPHS2
mutations was performed to evaluate the role of genetic aspects in

steroid-resistant pediatric nephrotic syndrome. This is a new contribution
in the field of kidney disease genetics in our country, at the same time
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research is both scientific and humanity. Detection of genetic mutations
that provide early counseling for advanced patients such as response to
treatment for patients. The first thesis on detection of NPHS2 gene
mutations in children with steroid-resistant nephrotic syndrome. New
findings and contributions of the thesis are not only of real value when
detecting mutations in infectious children in Vietnam but also
contributing additional genetic information to the gene bank. The results
of the study revealed 52 mutations in 51 children (44 steroid-resistant
patients, 7 steroid-sensitive patients at 4 exons from exon 1 to exon 4 on
NPHS2, 71% mutations occurred in exon 2 with synonymous mutations
type 288C> T (p.S96S) and only in steroid resistance group. This type of
mutation in children with steroid-resistant nephrotic syndrome in
Vietnam has a high rate of detection.
4. Structure of the thesis

The thesis has 128 pages, consisting of 4 chapters: Chapter 1:
Overview 43 pages; Chapter 2: Objectives and Methodology 15 pages;
Chapter 3: Results of the research, 32 pages; Chapter 4: Discussion, 33
pages. Conclusion: 2 pages; Recommendation: 1 page. The thesis has: 47
tables, 5 graphs, 16 images; 2 pictures; 110 references (7 in Vietnamese,
103 in English).

Chapter 1: OVERVIEW

1.1. Overview of steroid-resistant nephrotic syndrome
1.1.1 Definition:

Primary nephrotic syndrome is most common in glomerular
diseases; the cause of the disease so far has not been elucidated. Definitive
diagnosis includes 3 compulsory symptoms: proteinuria > 50mg / kg / 24h,
or proteinuria / creatinine ratio in urine > 200mg /mmol; serum albumin <
25 g / 1; Serum protein < 56 g / 1, may be accompanied by edema,
hyperlipidemia and blood cholesterol. 2044/5000
1.1.2. Characteristics of steroid-resistant nephrotic syndrome

The mechanism and cause of patients with steroid-resistant
nephrotic syndrome is unclear. Some definitions of steroid-resistant
steroid medications were given in the 1970s. First, the International
Kidney Disease Study (ISKDC) reported that steroid resistance rates in
patients with nephrotic syndrome were about 10 % -20%. The ISKDC
steroid guideline was originally given at 2 mg / kg / day (no more than
80 mg / day) for 4 weeks, followed by 4 weeks followed by a dose of 1.5
mg / kg (not more than 60 mg / day). 3 days in a week for the next 4
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weeks. Several European kidney clinicians recommend a treatment
regimen to diagnose steroid resistance after 6 weeks of prednisone 2mg /
kg / day and is widely used in Europe. In France, a 4-week course of
treatment with prednisone was applied at a dose of 60 mg/ m2 /24 hours
(equivalent to 2 mg / kg / 24 hours) and 3 doses of Methylprednisolone
bolus 1000 mg / 1.73 m* body skin area/ 48 hours. The proteinuria of the
patient remains > 50 mg/ kg/ 24 hours, the diagnosis of steroid resistance.
KDIGO has recommended a standardized diagnosis of steroid-resistant
steroids in pediatric patients for 4 weeks, with a prednisone equivalent of
60 mg/ m2/ 24 hours (equivalent to 2 mg / kg / 24 hours, not more than
60 mg daily). The next 4 weeks at a dose of 40mg/ m2 / 48 hours
(equivalent to 1.5 mg/ kg / 48h) the proteinuria remains > 50mg/ kg/ 24
hours or protein/creatinine in urea > 200mg/ mmol. Thus, according to
this guideline treatment, the diagnosis time for patients with steroid-
resistant nephrotic syndrome was 8 weeks. ISKDC studied 521 patients
with diarrhea and found that the proportion of patients with steroid
resistance was about 20%. In patients with steroid-resistant nephrotic
syndrome, 70-80% of patients have focal segmental glomerulosclerosis.
Statistics show that 20% of patients with nephrotic syndrome will not
respond to treatment with steroids or other immunosuppressive drugs.
Approximately 50% of patients with steroid-resistant nephrotic
syndrome progress to chronic renal failure or end-stage renal disease.
1.2. Position, structure, function of NPHS2 gene

The NPHS2 gene, the name is nephritis 2, is thought to be highly
related to steroid-resistant nephrotic syndrome (OMIM) No.600995.
NPHS?2 is a gene coding for a protein called producing, located on the long
branch of chromosome 1 (1g25-q31), measuring 25438 bp. The coding
region of the NPHS2 gene consists of eight exons, which are 1149 bp coding
for a protein called a podocin linked to several different proteins of the
podocyte. The structure is composed of 383 amino acids and weighs 42 kD,
which is a sticky substance on the membrane of the podocyte, the stomatal
family. Podocin is thought to be a protein carrier that links the epithelial and
podocyte to the glomerular basement membrane. The diaphragm site is
where the primary filter functions of the glomerular filtration system, in
which the podocytes serve as a barrier to prevent visible particles from
passing through the membrane. Other experiments have also demonstrated
that inducing NPHS2 mutations will result in undocumented podocin
leading to reduced binding to calcinexin, so that binding to other proteins in



