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PAT VAN PE

1. Tinh cép thiét ciia d@ tai.

Réi loan sinh tong hgp hormon steroid bim sinh 1a nhom bénh 1y
do giam mot phan hodc hoan toan hoat tinh cia enzym xiic tac phan ng
tong hop hormon steroid gdy tang san thuong than bim sinh (TSTTBS),
roi loan phat trién gidi tinh (RLPTGT), rdi loan dién giai. Trong do,
nguyén nhén thuong gap gy TSTTBS la thiéu 21-hydroxylase (21-OH),
thiéu 11B-hydroxylase (113-OH), nguyén nhan thuong gap gdy RLPTGT
1a thiéu So-reductase type 2. Thiéu cac enzym khac nhu thiéu 3B
hydroxysteroid dehydrogenase type II (3B-HSD 1), 170-
hydroxylase/17,20-lyase, 1 7B—hydroxysteroid dehydrogenase type 3 (17f-
HSD type 3), 11B-hydroxysteroid dehydrogenase, corticosterone methyl
oxidase IT (CMO II) va aromatase giy rdi loan téng hop hormon steroid
bam sinh nhung hiém gap. Viéc chan doan sém va diéu tri kip thoi cho
nhitng bénh nhan tir so sinh 1a rat quan trong gitp giam ty 1¢ bién chiing
va tir vong. Dinh lugng steroid niéu bang sic ky khi - khdi phd (GC/MS:
Gas chromatography-mass spectrometry) gitp chan doan xéac dinh nhiéu
nguyén nhan thiéu hut enzym khac nhau giy rdi loan sinh téng hop
hormon steroid. K§ thuat nay dugc ap dung tir hon 35 nam qua trén thé
giéi nhung chua duge ap dung tai Viét Nam. S6 lwong bénh nhan méc
TSTTBS, RLPTGT tai Bénh vién Nhi Trung wong tir nam 1999 dén 2016
1a 842 ngudi bénh, nén can trién khai k¥ thuat dinh luong steroid niéu
bang GC/MS gitip chan doan va theo ddi diéu tri. Ky thuat méi nén can
thdm dinh phuong phap, xdy dung khoang tham chiéu steroid niéu cho
tré em trude khi ing dung vao chén doan cho nguoi bénh méc rdi loan
tdng hop hormon steroid dwoc chan doan TSTTBS, RLPTGT.

2. Muyc tidu ciia dé tai.
Muc tiéu 1. Tham dinh phu’ong phap dinh luong steroid ni¢u bang GC/MS

va thiét Igp khodng tham chiéu steroid niéu cho tré em < 11 tuéi.

Muc tiéu 2. Ung dung ky thudt dinh lrong steroid niéu bang GC/MS dé chan
doan mot s6 bénh Iy roi loan sinh tong hop hormon steroid tuyén vo thuong
thén bam sinh.

3. Pia diém thyc hi¢n dé tai

Dé tai thuc hién tai khoa Hoa sinh — Bénh vién Nhi Trung wong.

4. Pong gop moi cia dé tai

Ky thuat dinh luong steroid niéu bang GC/MS duoc trién khai 1an dau
tai Viét Nam, cc tiéu chi thdm dinh phuong phap dép tmg yéu cau ki thuat
vé d6 chinh x4c va do xac thuc. Khoang tham chiéu cho 17 steroid niéu va 8
ty 1& chan doan dugc xac dinh cho tré tir so sinh dén < 11 tudi. Dya vao ky
thuat nay da chan doan cho 126/200 nguoi bénh méc thiéu 21-OH, 116-OH,
3B-HSD I, 5a-reductase type 2 trong d6 nhiéu ngudi bénh dugce khang dinh
bang phan tich dot bién gen twong ng.
5.Y nghia khoa hoc va thuc tlén ciia d@ tai.

Nghién ctru c6 y nghia thuc tlen cao gop phan cung cip mot ki thuat
chan doan hién dai ngang tam qudc té dap ung yéu cau chan doan bénh
1i loan sinh téng hop hormon steroid va da 4p dung thudng quy tir nim
2018 trong chan doan cho ngudi bénh.

Nghién ctru c¢6 y nghia khoa hoc véi bd cuc chat ché, phwong phap xir 1y
s6 liéu phu hop, thuc hién theo quy chuan qudc té vé trién khai ky thuét
méi voi ndi dung thim dinh phuong phép, thiét 1ap khoang tham chiéu,
tmg dung tiéu chudn nay trong chan doan bénh 1y ting san thuong than
bam sinh, rbi loan phét trién gidi tinh.

Dé tai o tinh sang tao, tinh mdi va cép nhat, 14n dau tién trién khai thanh
cong k¥ thuat dinh lugng steroid niéu tai Viét Nam, quy trinh dugc thay
d6i cho phii hop véi diéu kién hién c6 ctia phong xét nghiém.

4. Ciu tric lun 4an.

- Luan 4n duoc trinh bay trong 136 trang (khong ké tai liéu tham khao va
phu luc). Luan an chia 1am 7 phan: D3t vén dé 2 trang; chuong 1: Tong quan
tai liéu 40 trang; chuong 2: Ddi twong va phuwong phap nghién ctru 16 trang;
chuong 3: Két qua nghién ciru 46 trang; chuong 4: Ban luan 29 trang; Két
luan 2 trang; Khuyén nghi 1 trang,

- Luén 4n gdm 34 bang, 34 biéu dd, hinh va so dd, ¢6 129 tai liéu tham
khao, trong d6 co6 20 tai liéu tiéng Viét va 109 tai liéu tiéng Anh. Phan
phu luc gf”)m: Hinh anh bénh nhan, mau tu nguyén tham gia nghién ctru,
phiéu diéu tra; két qua phan tich gen; danh sach bénh nhan tham gia
nghién ctru.

Chuwong 1: TONG QUAN
1. K§ thuat dinh lwgng steroid ni¢u bing GC-MS
Dinh luong steroid niéu bang ky thuat sic ky khi — khdi phd st dung

ion chon loc (GC/MS-SIM) dugc ap dung trén thé gioi tr nhirng ndm
1980 dén nay trong chan doan cac bénh rdi loan sinh tong hgp hormon



steroid bam sinh. K¥ thuat c6 do nhay, do dic hiéu cao, mau bénh phém
1a nudc tiéu nén phi hop véi moi dbi tuong dic biét 14 tré em. Mdi bénh
ly thiéu hut enzym c6 miu hinh sic ky do dic trung do c6 hién tuong
thiéu hormon thanh pham va ting tién chét & vi tri trudc ciia enzym bi
thiéu hut. Dya vao nong do cac steroid niéu so véi khoang tham chiéu va
cac ty 1€ chén doan gitra tién chat va hormon dé chin doan xac dinh va
phan biét cac bénh rdi loan sinh téng hgp hormon steroid khac nhau nhu
thiéu 21-OH, thiéu 11B-OH, 3B-HSD II, thiéu 5o-reductase type 2 va cic
bénh thiéu 17-OH, thiéu Cyt P450 oxidoreductase (POR), thiéu
corticosterone methyl oxidase II ...

Quy trinh dugc xay dung dua theo k¥ thudt dinh lugng steroid ni¢u
bang GC/MS ciia Honour JW. Thity phan steroid niéu lién hop bang
enzym glucuronidase/sulphatase, tach chiét steroid tw do bang cot Bond
Elut-C18, tao dan xuét steroid lan lugt véi methoxyamine va
trimethylsilylimidazole trudc khi tach chiét bang Iso-octan dé phan tich
trén may sic ky khi khdi phd. Ky thuat dinh luong steroid niéu lan dau
duoc trién khai tai Viét Nam nén can duoc thdm dinh phuong phap va
thlet 1ap khoang tham chiéu cho tré khoe manh theo cac huéng dan qubc
té nham dam bao chat lugng xét nghiém. Céc thong s can tham dinh cho
k¥ thuat dinh lugng steroid niéu bao gém d6 chym (do lap lai va d¢ tai
1ap), d6 thu hoi, gi6i han dinh luong, d6 chinh xéac.

2. Bénh Iy rdi loan sinh téng hop hormon steroid

Thiéu hut bat ky enzym nao tham gia qua trinh sinh téng hop hormon
steroid cting gdy r6i loan sinh téng hop hormon steroid, gy ra tang san
thuong than bam sinh, ri loan nuc dién giai, rdi loan phat trién g101 tinh.
Trong d6 thiéu enzym 21-OH 1a nguyén nhén thuong gip nhat, chiém hon
90% céac trudng hop TSTTBS, thiéu 118-OH ding tht 2 chiém 5-8%, thiéu
3B-HSD 1II va cac enzym khac 1a nguyén nhan hiém gip giy TSTTBS,
RLPTGT. Thiéu enzym So-reductase type 2 gdy giam tong hop So-
dihydrotestosterone gay nit hda tré nam la mét trong hai nguyén nhan
thuong gip nhat gdy RLPTGT & tré nam c6 nhiém sic thé 46,XY. Pinh
lwong 17-OHP bang k¥ thuat mién dich gitip sang loc nhdm phat hién cac
trudng hop TSTTBS dién hinh do thiéu 21-OH, thiéu 11B-OH, tuy nhién
khong thé phat hién cac truong hop TSTTBS va RLPTGT phirc tap khac
do thiéu 3p-HSD II, thiéu Cyt P450 oxidoreductase (POR), 5a-reductase
type 2, AME (apparent mineralocorticoid excess). Dong thoi st dung 17-
OHP trong chin doan ciing c6 thé duong tinh gia ¢ tré so sinh thiéu thang,
nhe cin va khong phan biét cac thé giy TSTTBS.
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) . Chuwong2 . .
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
2.1.1. Nhom chirng:
GOm 269 tré binh thuong tir 1 ngay dén <11 tudi, chia lam 4 nhom:

Nhom 1: 64 tré tir 1 ngay dén 28 ngay tudi.
Nhém 2: 61 tré tur 1 thang (> 29 ngay) dén < 2 tudi.
Nhom 3: 74 tré tir 2 tudi dén < 8 tudi.
Nhom 4: 70 tré tir 8 - <11 tudi.
Gioi tinh: nam va nit tuong duong nhau.

Tiéu chuén luva chon: tré khée manh khong co cac déu hiéu bat thuong
cua tang san thugng than bam sinh, rdi loan phat trién gidi tinh. So sinh
du thang theo tiéu chudn cia WHO vdi tudi thai 37-42 tudn, can nang khi
sinh > 2500g, Tién sir gia dinh khong co ngudi mic bénh trén. Mau duoc
thu thap tai khoa San Bénh vién Da khoa tinh Vinh Phuc trung tam y té
xa hodc phuong khi tré dén tiém chung, cac truong mau gido, tiéu hoc
trén dia ban tinh Vinh Phtic va thanh pho Ha Noi.

Tiéu chuan loai trir: gia dinh va hodc tré khong dong ¥ tham gia nghién
clr, tré ¢ mot trong cac dau hiéu 14m sang nghi ngd miac TSTTBS hodc
RLPTGT hoic duoc diéu trj corticoid trong vong 1 thang.

2.1.2. Nhom bénh:

Gom 200 ngudi bénh nghi mic rdi loan sinh tong hop steroid dugc chan
doan TSTTBS, RLPTGT bai cac bac sj Noi tiét-Chuyén hoa-Di truyén,
nhi khoa.

Dia diém: khoa Noi tiét —Chuyén héa-Di truyén Bénh vién Nhi Trung
wong va khoa Phau thuat Nhi- Bénh vién Hiru Nghi Viét Puc.

Thoi gian ldy mau: tir thang 10/2015 dén thang 7/2018.

Tiéu chudn lwa chon khi c6 mot hoac nhiéu d4u hiéu:

Mdc TSTTBS: Tiéu chuin 1am sang dua vao cong bd ciia New MI: bd

phén sinh duc khong rd rang, khong phén biét dugc nam va nit do phi dai
am vat giéng duong vat; dau hiéu day thi som ¢ tré trai; d4u hiéu mét
nudc, suy thugong than, sam da ¢ ca nam va ni.
Mac réi loan phdt trién gici tinh theo phdn logi Chicago 2006: khi co
triéu ching bat thuong & bo phan sinh duc nhu dwong vat nho, 16 dai
thip, 4n tinh hoan, khong c6 duong vat, biu ché déi va giéng véi b phan
sinh dyc nit. Nit hoa ¢ ngudi c6 ngoai hinh nam nhu va phat trién, c6
kinh nguyét, ddu hiéu v kinh tién phat & ngudi ngoai hinh nit...
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Gia dinh va/hodc bénh nhan nghi ngo mac TSTTBS va RLPTGT chap
thuan va ky cam két ty nguyén tham gia nghién ctru.

Tiéu chudn logi triv: bénh nhan va/hoic gia dinh khong dong ¥ tham gia
nghién ctru.

Bénh nhan réi loan dién giai don thuan do bénh 1y toan than, co quan tiéu
hoa ma khong c6 cac ddu hidu 1am sang TSTTBS, RLPTGT.

Bénh nhén rdi loan sinh tong hop hormon steroid méc phai nhu hoi chimng
Cushing do thudc, Addison, khéi u tuyén thuong than.

Bénh phim: mau nudc tiéu ngiu nhién bao quan dugc 2 tuan ¢ 2-8°C,
duoc 6 thang & -20°C.

2.2. Phwong phap nghién ciru

- Nghién ctru mé ta cit ngang.

Quy trinh dinh lwong steroid niéu:

Thily phan steroid lién hop trong nud tiéu bang enzym glucuronidase va
sulphatase & 37°C qua dém. T4ch chiét steroid tu do qua ct Bond Elut, rira
giai bang methanol va lam khé bang khi ni to & 70°C.

Tao dan xuit steroid v6i methoxyamine & 80°C trong 1,5 gid va tao
dan xuat voi trimethylxylinimidazole & 110°C trong 3,5 gid. Tach chiét
steroid sau khi tao dan xudt b?mg Iso-octan dugc mau sir dung dé bom tu
dong vao hé théng GC/MS.

Trong may sic ky khi khdi phd: miu dugc 1am bay hoi & nhiét d cao
tai cira tiém mau trude khi dugce sic ky khi nham phan tach cac steroid
dua theo 4i lyc khac nhau vé6i pha tinh. Sau khi sic ky chuyén méau dén
b phén ion hoa cac phan ti steroid dugc bén pha thanh cac manh ion
dac trung cho cAu tric phan tir mdi steroid. Cac ion chon loc dén bo dém
dugc phat hién nho cam bién va vé& thanh séc ky dd. Dua vao nf“)ng do
steroid da biét trong mau chuén, thiét 1ap duong chuin va tinh nong do
steroid trong mau thir nhd phin mém Chem Station. Xac dinh céc steroid
trong mau thir dwa vao thoi gian luu va ion dic hiéu cho timg steroid
dugc cong bo.

Céc buére tién hanh d@ tai:

Budc 1: tham dinh phuong phap dinh lugng steroid niéu bang GC/MS
dya theo hudéng dan cua Westgard véi cac ndi dung: xac dinh giéi han
dinh luong, d6 thu hoi, do lap va tai 1ap, d6 chinh xac thong qua so sanh
két qua vai gia tri trung vi ctia 28 phong xét nghiém tham gia ngoai kiém
quéc té SKML.
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- Budc 2: thiét 1ap khoang tham chiéu steroid niéu & tré em theo
huéng dan cua Hiép hoi Hoa sinh 1am sang va phong xét nghiém Quéc
té IFCC/CLSI: danh gia sy phan bd ting steroid niéu, tinh ty 1& chén
doan. Thiét 1ap khoang tham chiéu nong d6 va ty 1& chan doan cho nam
va nir trong mdi nhom tudi (néu khong khac biét sé thiét 1ap chung cho
ca nam va nir). Khoang tham chiéu tinh theo phuong phép phi tham sb
voi dir liéu phan bd khong chuan. Xap xép dit liéu theo hudng ting dan
ctia gia tri, lya chon gi tri thap va gia tri cao cia khoang tham chiéu tir
danh sach cac gia tri tham chiéu trén sao cho gié tri tham chiéu thap ting
v6i bach phén vi 2,5 (2.5% percentile) va gia tri tham chiéu cao ing véi
bach phan vi 97,5 (97.5% percentile) ctia khoang tham chiéu.

X0,025 = 0,025 x (n + 1)
X0,975 = 0,975 X (n + 1)
Trong d0: Xo 25 12 gia tri tham chiéu thap ung v&i bach phan vi 2,5.
X075 12 gi4 tri tham chiu cao tmg v&i bach phan vi 97,5.
n 1a s6 luong mau thiét 1ap khoang tham chiéu.

- Budc 3: thiét 1ap tiéu chudn chan doan va ap dung k¥ thuat dinh
lugng steroid ni€u trong chan doan va theo ddi diéu tri cac rdi loan sinh
téng hop steroid & bénh nhan nghi méc TSTTBS, RLPTGT.

Tiéu chudn chan doan dugc thiét 1ap cho mot sé bénh 1y thiéu enzym tong
hop steroid dya theo nghién ctru cua Krone va cong sy, Chan OK va cong
su phu hop véi phuong phéap dinh luong steroid niéu bing GC/MS dugc
thiét 1ap.
Chan doan thiéu 21-OH khi c6 cac dic trung sau:

v C6 sy xuét hién cia dinh 170HPN, PTL trén sic ky do (dinh tinh).
Nong d6 PT cao hon khoang tham chiéu.

Ty 18 PT/ (THE +THF +50-THF) cao hon tham chiéu.

Ty 1& THS/ (THE+THF+50-THF) trong khoang tham chiéu (tiéu
chuén loai trir mac thiéu 11B-OH c6 ting ndng do PT).
Chén doan thiéu 11p-OH khi co cac dic trung sau:

V' C6 sy xuét hién rd cua dinh THS trén sic ky do (dinh tinh).

v/ Nong d6 THS cao hon khoang tham chiéu.

v' Ty 1é THS/ (THE +THF +5a -THF) cao hon tham chiéu.

AN
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Chan doan thiéu 3p-HSD II khi c6 cic dic trung sau:
v/ Nong d6 DHEA cao hon khoang tham chiéu.
v Ty 16 DHEA/ (THE +THF +50-THF) cao hon khoang tham chiéu.
v' Khéng c6 du hiéu thiéu 21-OH, 11B-OH dinh lugng steroid niéu.
Chan doan thiéu 5o-reductase type 2 khi co cac tidu chuan sau:
V' Ty 1é 5a-THF/THF thip hon khoang tham chiéu hodc ty 16 THF/50-
THF cao hon khoang tham chieu.
v La bénh nhan nam, c6 nhiém sic thé 46,XY, ¢6 diu hiéu 1am sang
duong vat nhd, 10 dai thap, biu ché doi.
) Tiéu chuan vé ty 1¢ THF/Sa—THF cao hon khoéng tham chiéu va co
dau hi¢u nit hoa ¢ tré nam (nhiem sac thé 46,XY) la bat bude.
- Budc 4: thu thap thong tin can 1am sang trong ho so bénh an.
2.3. Phan tich, xir Iy s6 li¢u. Str dung phan mém Excell, SPSS 22.0, phan
meém so sanh phuong phap (Method validation) trong xir 1y s0 li€u va so
sanh phuong phap.
Gia tri p<0,05 duoc coi 1a c6 sy khac biét co ¥ nghia thong ké khi so sanh.
So sanh trung vi cua néng do steroid niéu gitra hai nhom béng kiém dinh
Mann Whithney, so sanh nhiéu trung vi b?ng kiém dinh Kruskal—Wa}llis.
- Phan tich duong cong WRO(; ch’o cac nong do steroid va ty 1€ 7ch€1n doan
quan trong, xac dinh diém cat t61 uu, d6 nhay, do dac hiéu chan doan va
gia tri chan doan am tinh, gia tri chan doan duong tinh. Trong do6 dién
tich dudi duong cong AUC c6 gia tri chan doan nhu sau:
+ AUC tir 0,5 — 0,59: xét nghiém khong c6 gié tri chan doan
+ AUC tir 0,6 — 0,69: xét nghiém co it gia tri chan doan
+ AUC tir 0,7 — 0,79: xét nghiém c6 gia tri chan doan kha
+ AUC tir 0,8 — 0,89: xét nghiém c6 gia tri chan doan tét
+ AUC tir 0,9 — 1,00: xét nghiém c6 gia tri chan doan rat tot.
2.4. Dgo dirc nghién ciru. Nghién ctru da deQC thong qua boi Hoi dong
Pao dtrc cia truong Pai hoc Y Ha Noi, quyét dinh 187/HPDPDDHYHN
ngay 20/02/;01\6. Céac doi tugng nghién ctru cta nhém ching va nhém
bénh cam két dong y tham gia nghién ctru, khong mat phi xét nghiém,
dugc bao mat thong tin.

Thém dinh phuong phap
v
Xay dung khoang tham chiéu

1
BN nghi mic TSTTBS. RLPTGT

l

Thu thip mau nwdc tiéu ngau nhién

Thiéu 21-0H De nghi phin tich gen
Thiéu 11-0H hodc 13p lai dinh
Thifu So-reductase type 2 Irgng steroid
Thiéu 3-HSD

v |

CHAN DOAN ROI LOAN SINH Loai tri¥ mic réi loan
TONG HQP HORMON STEROID sinh tong hop hormon
Thu thip thong tin ldm Tim nguyén nhan khac,
sang, cdn lim sang bénh I r4i loan sinh
tong hop méc phai.

Hinh 2.1. So db thiét ké nghién ciru
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Chuwong 3: KET QUA NGHIEN CUU Bang 3.2. Két qua dé lap lai ciia phirong phdp
3.1. Két qua thAm dinh phwong phap dinh lwong steroid niéu Steroid Mau tron binh thwong Mau tron bénh ly
Bang 3.1. Gioi han dinh luong va do thu hoéi ciia cdc steroid niéu X SD cv X SD cv
. . Gioi hgn d:inh 0 B‘é thu /L /L
STT | Steroid niéu lieong (umol/L) CV (%) hoi (%) (pmol/L) | (hmol/L) | (%) |(umol/L)| (hmol/L) | (o)
1 An 0,11 13,18 102,5 An 1,25 0,096 |7,72| 18,44 1,695 9,20
2 Et 0,05 10,69 114,7 Et 1,5 | 0,098 [653| 12,63 | 1,091 | 8,64
3 DHEA 0,10 17,84 113,3
PD 2,31 0,06 2,72 2,61 0,093 3,54
4 11 keto An 0,12 8,36 11,1
5 11-OH An 0.07 193 112.0 PT 1,49 0,015 |1,01| 86,87 0,677 0,78
6 11-OH Et 0,09 10,48 113,6 THE 7,47 0,314 (4,20 | 22,33 1,362 6,10
7 PD 0,07 14,64 100,0 THF 2,87 | 0,107 |3,72] 6,15 | 0355 | 580
8 PT 0,07 16,86 101,5 50-THF 3,03 0,132 |434| 8,02 | 0459 | 570
9 A’3 0,21 9,82 91,4
10 THE 016 11.28 1127 a-Cortolone 3,13 0,051 |1,62| 4,42 0,090 2,04
11 THF 0,11 18,43 110,2 B-Cortol 1,22 0,053 (2,82 1,23 0,041 3,33
12 So-THF 0,11 18,07 106,3 B-Cortolone | 2,13 0,045 |(2,11] 3,06 | 0075 | 2,36
13 | o-Cortolone 0,09 8,32 o1.3 a-Cortol 049 | 0,030 |6,12] 0,80 | 0031 | 3,95
14 B-Cortol 0,11 15,16 91,8
15 p-Cortolone 0,06 10,9 99.4 Do lap lai ctia cac steroid niéu véi mau tron binh thudng co
16 a-Cortol 0,27 13,09 90,9 CV tir 1,01 dén7,72%.
Giéi han dinh luong cta 14/16 steroid niéu tir 0,05 dén 0,16 D9 lap lai cua cée steroid niéu v6i mau tron bénh Iy c6 CV
umol/L, riéng a-Cortol va A’3 c6 gidi han dinh luong lan luot 1a tr 0,78 dén 9,72%.
0,27 va 0,21(umol/L) cao hon cac san phim khac nhung 1a steroid Gia tri trung binh ciia CV & mau tron binh thuong 1a 4,0 +
it co gia tri trong chan doan roi loan tong hop steroid bam sinh. 2,2(%) va mAu tron bénh 1y 14 4,7 = 2,7(%) ()—( + SD).

D6 thu hdi cac san pham chuyén héa steroid niéu dat tir 90%
dén 115%. Trung binh 13 101,9 + 8,4% (X + SD)
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Bdng 3.3. Két qua dé tdi lp ciia phwong phdp Biing 3.4: Moi tiwong quan giita két qua phong xét nghiém véi ngoai kiém
Mau trén binh thuwong Mau tron bénh ly Steroid Hésba | Hésbb Phu’(rng:_rll)nh H%.Sﬁ
y=a.x
Steroid Y SD Ccv Y SD CV _
X X An 0969 | -0,015 | ¥y=0,969x-0,015 | (991
(umol/L) | (LmOVL) 1 (%) | (umol/L)| (umol/L) | (%)
Et 1,014 | -0,024 | ¥y=1,014x-0,024 | ( 992
An 1,23 0,15 |12,55| 15,00 244 (1626
DHEA 1,250 0,0 y=125x+0 | 0,983
Et 1,48 0,18 | 11,87 10,14 1,61 |1591
11Keto An 1,106 | -0,065 | y=1,106x-0,065 | (991
PD 2,42 034 | 14,04 | 250 035 |14,13
11-OH An 1,042 | -0068 | ¥Y=1,0x-0,068 | (996
PT 1,72 023 | 13,61 89,33 11,17 12,51
11-OH Et 0,611 0,039 | y=0,611x+0,039 | ( 93]
THE 8,08 1,04 | 12,9 | 22,96 3,68 16,01
PD 1,080 0,021 | y=L08x+0,021 | (988
THF 3,14 032 |10,16 | 634 0,87 | 13,7
PT 0,997 | 0,039 |¥=0,997x+0,039 | 999
50-THF 3,46 048 | 13,81 | 8,48 123 |14,53
A’3 1,149 | -0,042 | y=1,149x-0,042 | (995
a-Cortolone 3,36 040 |11,83| 5,19 0,78 | 15,7
THE 1250 | -0,891 | y=1.25x-0,891 | 0990
B-Cortol 1,39 020 |1453| 147 022 |15,26
THF 1,113 20,406 | y=1,113x-0,406 | (995
B-Cortolone 2,37 030 |12,65| 3,56 047 [13,14
50-THF 1,148 | -0,037 | y=1.148x-0,037 | ¢ 970
a-Cortol 0,58 0,08 |1337| 085 0,14 [16,95
‘ — N a-Cortolone | 1,124 | -0211 | y=1,124x-0,211 | (981
Do tai 1ap cua cac steroid ni€u co6 CV 10,16 - 14,53(%) 6 mau
tron binh thuong va 12,51 — 16,95 (%) & mau tron bénh 1. B-Cortolone | 1,113 | -0,082 | y=1,113x-0,082 1 0,997
Gi4 tri trung binh = SD ctia CV & mAu trdn binh thuong 1a 12,85 = a-Cortol 1,00 0,01 y=1,0x-0,01 0,997
1,24 (%) va mAu tron bénh 1y 13 14,86 + 1,4 (%) (X £ SD).
B-Cortol 1,013 | -0,006 | y=1,013x-0,006 | ¢ 994

Céc steroid ni¢u twong quan chat ché véi gia tri trung vi clia cac
két qua EQA vdi hé sb tuong quan r dat 0,970-0,999. Hé sb goc a déu
xAp xi gia tri 1,0 va giao cit truc tung tai diém b c6 gia tri xap xi 0 nén
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cac duong thang tuyén tinh gan nhu déu di qua gdc toa do. Riéng THE Badng 3.6. No“ng do cac steroid niéu theo khodng tuoi

va DHEA cao hon gﬂié tri ngoai }(iém v6ihésdalal,25va11-OH Et thép Gid tri trung vi (min-max)
hon gia tri ngoai ki€ém véi hé so a 1a 0,611. Céac steroid niéu co6 sy tuong Steroid umol/mmol creatinin «
déng tdt véi gia tri trung vi cua két qua ngoai kiém (n=17). Nhém 1 Nhém 2 Nhém 3 Nhém 4 P
. ‘ (n=64) (n=61) (n=74) (n=70)
3.2. Khoang tham chi€u cac steroid ni€u ¢ tré em An 0,02 0,01 0,01 0,15 0.000
Bdng 3.5. Phén bé d¢ tudi va giGi tinh nhém chitng 00_(())’15 6 O_é) ’071 0’(?6’?5 0’001 619’08
Et > ’ > > 0,000
Gidi tink Nam Ni 0-043 | 0-071 | 0-,19 |001-0,60 | *
» DHEA 0.14 0,05 0,02 0.06 | 0000
Nhom tudi n o n % 0,01-3,03 | 0-129 | 00,01 |o001-1,49 |
0,09 0,01 0,03 0,06
Nhom 1 IKetoAn | 6017725 | 0-0.71 | 0-132 | 0-060 | 9000
. 34 53,1 30 46,9 0,617 0,02 0,03 0,08 0,23
1-28 ngay ITOHAn 1 0022 | 0-1,05 | 00-0,78 | 0,01-0,81 | %000
T 0,02 0,01 0,01 0,01
Nhom 2: 31 sos | 30 | 402 | 0898 IWOHEt | 4020 | 0-0.71 | 0.0-0.43 [0,01-029 | %001
1 thang - <2 tubi ’ ’ ’ 0,10 0,01 0,02 0,04
PD 0-133 | 0071 | 00-1,02 | 001-0,52 | %000
Nhoém 3: PT 0,04 0,03 0,04 0,08 0.000
5. <8 tbi 43 58,1 31 419 0,163 0-1,03 0-0,71 0,0-0,87 0,0-0,36 ’
A%3 0,92 0,17 0,02 0,02 0.000
Nhom 4- 0,04-123,6 | 0-689 | 0,0-0,76 | 0,0-0,20 | >
. 29 41,4 41 58,9 0,151 0,82 0,93 1,77 2,6
8- <11 tubi THE | 0 09-14.4 |0,05:22,1 |0,02°182 | 0,0126,13 | %000
p 0,17 0,15 0,49 0,63
Tong 137 | 509 | 132 | 491 | 0243 THE | 001411 |0,021.46 | 001524 | 0,01-137 | %000
K~h6ng co su’ k?éc bjét vé sé h::qng ;[ré~nam va nit trong timg nhom tudi 50-THF 0’001’_313 5.7 0’0(2):%’133 0’0(2)113’ 4 0’0%’_615’ 97 0,000
cling nhu véi tong sO nam va tong so nit (p> 0,05). a- 0,03 0,15 0,47 0,74 0.000
Sw phén b6 cac san phflm chuyén hoa steroid niéu Cortolone 0’8'8’23 3 063617 O’Oé'ig’l 0’003 '112’68 ’
Toan bd 16 thong s ndng d6 steroid niéu déu khong tudn theo quy p-Cortol | 4043 | 0071 | 00139 | 0,01-036 | %000
luat chuén (Gaussian). So sanh dya vao gia tri trung vi (median), gia tri thap - 0,2 0,25 0,31 0,34 0,000
nhét (min), gi4 tri cao nhat (max). Khoang tham chiéu gdm 95% gia trj ndm Cortolone 0’001 632’54 0’0(1)_(1)‘2"3 O,?)l(;g .7 0’002 6%’82
& giita dugc lay gid tri & diém cét phan vi thir 2,5 va 97.5. a-Cortol 0-0.72 0-2.05 0-40 | 0,01-043 | 0:000
Nong do An, Et, 110H An, 110H Et rét thip ¢ tré < 8 tudi, ta 0,01 0,01 0,01 0,01
ong €0 7 5 e} Thap o tré = © tuot, tang THS 0020 | 0071 | 0010 | 0-0,04 | %000

dan & tré 8-11 tudi. THE, THF, 5a-THF ting dén theo tudi.

*Kiém dinh Kruskal-Wallis
C6 su khac biét néng dd cac steroid niéu theo tudi (p <0,001).
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Bdng 3.7. Khodng tham chiéu steroid niéu Bdng 3.8. Ty 1é chén dodn theo tudi
: Khodne th hid d v 1 . T3 16 Gia tri trung vi, (Min-Max) %
Ste.ertd roang tham ¢ 1’eu steroi (pm,o mmo creatn’nne) Ve Nhom 1 Nhom2 | Nhom 3 Nhom 4 p
higu Nhom 1 Nhom 2 Nhom 3 Nhom 4 { 0,03 0,02 0,02 0,02 0.001
An 0-01 0-01 0.017 |Nam:0-0.38 0,0-0,33 | 0,0-0,16 | 0,0-0,20 | 0,01-031 |
’ ’ ’ Nir: 0 - 0,86 5 0,05 0,01 0,002 0,002 0.000
" 0-0.09 0-0.1 0-0.12 Nam: 0 - 0,29 0,0-0,33 | 0,0-0,23 | 0,0-0,11 0,0-0,02 ’
t o o o Nit: 0 - 0,46 3 1,67 1,8 1,52 1,01 0,007
DHEA | 0,01-068 | 0-0,86 0-0,26 0,01 — 0,22 0,34-8,0 | 03-108 | 04-41 | 0,20-2,6 | ~
0,056 1,0 0,66 0,96
11 Keto-An | 0,01-0,58 | 0-0,26 0_09 | Nam:0-0.39 4 0,05-7,10 | 0,09-333 | 0,24-2,59 | 0,38-4,95 | 000
Nir: 0- 0,45
5 0,09 0,03 0,01 0,02 0.000
110H-An 0-0,20 0-0,70 0-0,28 0,01 —0,52 0,01-1,59 | 0,0-0,82 | 0,0-0,43 | 0,0-0,23 ’
Nam: 0 - 0,13 0,75 0,55 0,71 0,50
110H Et 0-0,14 0-0,17 0-0,10 ? i i ’
’ ’ ’ Nitr: 0-0,21 6 0,05-4,96 | 0,03-2,6 | 0,29-4,0 | 0,29-0,95 0,000
Nam: 0 - 0,12 Khong | Khong 1,0 1,61
PD 0-0,55 0-0,17 0-0,49 NiT: 0 - 0.23 7 xicdinh | xacdinh | 0,0=5,0 | 1,0—3,09 0,007
. . Khong 0,79 0,72 0,59
Nam: 0- 0,36 Nam: 0- 0,16 8 . > > i 0,001
PT 0-0,25 0-0,18 5 - - - ’
, Nit: 0- 0,25 ) Ni: 0 - 0,24 xac dinh | 0,0-4,0 0,0-5,0 | 0,25-1,16

*Kiém dinh Kruskal-Wallis:cé suw khéc biét ty I¢ gitta cac nhom tuéi

A3 0,05~ 18,9 0-542 0-0,30 0-0,15 Bdng 3.9. Khodng tham chiéu cho ty 1é chan dodn
THE 0,16-2,76 | 0,08-6,6 | 0,02-434 | 0,17-5,08 Ty I¢ Nhom 1 | Nhém2 | Nhom 3 | Nhom 4
THF 0,01 -0,87 0,02-0,9 0,03-1,14 0,02-1,11 1 Nam: < 0,19 <0.09 <0.07 Nam: < 0,06
Nir: <0,11 ’ ’ Nir: <0,15
50-THF 0,02 -4,0 0,02-247 | 0,03-243 0,03 -1,51 > <011 <0.09 <0.10 <0.10
a- 0-0,20 0-1,15 0,01 —2,74 0,03 — 137 3 & nam 0,27-12,0 |0,39-10,18 |0,42-3,33 | 0,45-2,06
Cortolone 4 6nam |0,13-1,85 (0,09 -2,65 |0,24 -1,32| 0,38 — 3,31
B-Cortol 0-0,12 0-0,19 0,01 -0,33 0,02 -0,27 5 <0,31 < 0,69 <0,13 <0,17
Nam: < 0,82
Corfo' lone | 0:02-068 | 001117 | 0-082 0,06 — 0,64 6 <294 <1591 <147 1\ <078
706 nam | Khong XD | Khong X | 0,2-4,3 0,95-2,89
a-Cortol 0-— 0,53 0-— 0,67 0-0.6 0,01 — 0,1 8 8 & nam th)ng XP 050_2’1 050_550 0’32_1,0
THS 0-0,10 0-0,10 0-0,04 0-0,03 Ty 1€ 1: PT/(THE+THF+5a-THF) Ty 1€ 6: (THF +5a-THF)/THE
] , Ty 1¢ 2: THS/ (THE +THF +50-THF) Ty 1& 7: An/Et
Co6 su khac biét gitta nam va nit ¢ tré 8-<11 tudi ¢ 6 thdng so6 va PT Ty 18 3: 50-THF/THF Ty I 8: Et/An

cua tré 1 thang- 2 tudi (Kiém dinh Mann Withney). Ty 1& 4: THF/50-THF Ty 1& 5: DHEA/(THE+THF+50-THF)
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Ty 1& 3 va 4 cling nhur 7 va 8 c6 ¥ nghia trong chan doan thiéu
enzym So-reductase type 2 & nam nén khoang tham chic¢u cho céac
ty 1€ nay xay dung cho nam.

-y Tnhids e

Thai gan

Biéu db 3.2. Sic ky d6 mau
thiéu Sa-reductase type 2

Tirs s

Biéu d6 3.1. Séc ky d6 mau chuan

Biéu d6 3.3. Séc ky d6 mau thiéu Biéu do 3.4. Sic ky d6 mau
21-OH thiéu 3p-HSD II

mee ] L :::;xi..l.LI k¥, J = s J P

Biéu d6 3.5. Séc ky dd mau thiéu  Biéu dd 3.6. Manh ion dic hiéu
11B-OH cua PT

Séc ky d mau thiéu 21-OH dic trung béi ¢6 sw xuét hién dinh 170HPN,
PTL ma mau binh thuong khong c6 hodc rét thip, dinh PT cao.

Séc ky dd mau thiéu 11p-OH dic trung boi ¢ sy xuat hién dinh

THS ma miu thudng khong c6 hodc rat thip. Mau thiéu Sa-reductase
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type 2 dic trung boi dinh 50-THF thap hon rat nhiéu so véi THE. Mau
thiéu 3p-HSD type 2 dic trung boi dinh DHEA (3) cao trong khi
khong xuat hién dinh 170HPN, PTL, THS.

Bdng 3.10. Két qua steroid niéu ¢ BN thiéu 21-OH

Trung vi, (min, max)

Steroid Pon vi pmol/mmol creatinine Nhom ching
erot Chua didu tri Diéu trj (n=269)
(n=37) (n=69)
An 0.49 (0.0-63.7) | 0.18(0.0-29.7) | , 54 (9_27.51)
Et 0,18 (0,0-36,6) 0,09(0,0-17.2) | 1 03 (0—15,14)
DHEA 0,19 (0.01-29.7) | 0,17 (00-81.9) | 13 (o 2535
11 Keto-An | 044 (001-127) | 026(0.0-196) | 1} o g3
110H-An 2,13 (0,01-48,3) 0,88(0,0-57.3) | 3 (0—9,03)
110H Et 0,12 (00-1.81) | 0,05(0.0-3.85) | 56 0_3.73)
PD 0,4 (0,04-7,7) 0.30(0.0-12,1) | 11 (0_7.74)
PT 10.4(0,04-110) | 472(0.13-416) | 1y (3 66)
A3 0,3(0,003-5,07) | 0,11(0,0-21.2) | ¢ (0—92,03)
THE 1.51(0,09-53.5) | 3.52(0.04-88.4) | 5 (7 05 _ 104)
THF 047 (0,01-20.3) | 0.74(0.0927) | 69 00 23.6)
o THE 046 (0,02-20.7) | 1,05(0.02-645) | | ¢3¢ 21 3
a-Cortolone | 0,27 (0,03-6,22) | 0,53 (0,02-4.09) | (| (0—25,15)
B-Cortol 0,09 (0,0-6,52) 0,22 (0,0-8,85) | 5 (0—6,18)
p-Cortolone | 0,28 (0,04-28,8) | 0,68 (0,01-21.6) | 75 9 _ 14,1y
a-Cortol 0,06 (0,00-2,92) | 0,11(0,01-341) | (0—5,14)
THS 0.02(0.0-2.07) | 0.02(0.0-345) | 03 _07
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14 bénh nhan thiéu Sa-reductase type 2 co ty 1€ 5a-THF/THF thap, ty
1¢ THF/5a-THF cao hon khoang tham chiéu.
Ty 1€ Et/An cao ¢ tré >8 tudi va trong gi6i han binh thuong ¢ tré 2,6-
5,5 tuoi.
Bdng 3.12. Két qua steroid niéu ¢ BN thiéu 38-HSD II

Néng d6 An, Et, PT & BN chua diéu tri cao hon da diéu tri trong
khi THE, THF, 50-THF thap hon d3 diéu tri. Nong do An, Et, PT
& BN thiéu 21-OH cao hon so v6i nhém ching c6 y nghia théng ké
voip <0,01.

Bdng 3.11. Két qua steroid niéu ¢ BN thiéu Sa-reductase type 2

50-THF/THF | THF/50-THF | Ty l¢ An/Et Ty 1&¢ EtAn Nong d6 ;tt.m'ol/mmol
. L creatinine L
MaNC |Tuoi NB Tham NB Tham NB Tham NB | Tham STT Steroid nieu NglfO’l Tham chi éu Két luan
chiéu chiéu chiéu chiéu bénh 8-<11 tudi
VD17 | 05 | 011 9.0 KXP | KXP | KXD 1 An 0,73 0,01-0,38 Cao
0.30- 0.09- 0.0- 2 Et 0,65 0- 0,29 Cao
vD21 | L5 | 0,04 108 24,0 2’65 KXD | KXb | KXD 2’1 3 DHEA 8,6 0,01 — 0,22 Rét cao
VDIl | 19 | 008 130 KXD | KXD | KXD 4 11 Keto-An 0,26 0,01 — 0,39 Binh thuong
5 110H-An 0,78 0,01 —0,52 Cao
VN106 | 2,6 | 0,01 102 2,5 4,0 6 110H Et 0,17 0-0,13 Cao
wios | 3 oo 201 B m 7 PD 0,08 0-0,12 Binh thudng
’ ’ ’ 8 PT 0,12 0-0,16 Binh thuong
VD18 | 3.5 | 0,02 426 024 KXP 0,5 9 A3 0,06 0-0,15 Binh thuong
7 0,42- il 0,2- 0,0- 10 THE 1,69 0,17 - 5,08 Binh thudng
vbiz 0051, | 187 | 132 |KXD ) o\ KXD) 1 THF 1,03 002- 1,11 | Binh thuong
VD19 5 0,13 79 KXD 1,0 12 5a-THF 0,65 0,03 - 1,51 Binh thuong
13 o-Cortolone 0,54 0,03 -1,37 Binh thuong
VD14 | 511 0,02 41,0 0,05 28 14 B-Cortol 0,02 0,02 - 0,27 Binh thuong
VD15 5,5 0.03 30 1.14 25 15 B—Cortolone 0,20 0,06 — 0,64 Binh thLI‘f)’Ilg
16 o-Cortol 0,20 0,01-0,18 Binh thuong
VD13 | &5 | 0,04 273 0,33 34,0 17 THS 0,01 0-0,03 Binh thudng
VD16 | 1051 0,03 [020- | 323 |3z | 021 | gos5. | 304 | 032 Nong d6 DHEA, An, Et, 11-OH An va 110H Et ciia ngudi bénh cao
’ ’ ’ hon khoang tham chiéu cta tré nam tir 8-11 tudi.
VN107 | 1237 005 | 26 | 192 | 331 [ 050 | 289 | 583 | -1.0 oane o
Ty 1€ DHEA/ (THE +THF +50-THF) = 2,55 cao hon 17 lan gidi han
vD20 | 12 | 0,04 238 0,80 2,84 trén cua khoang tham chiéu (< 0,17).
KXD: Khéng xdc dinh NB: ngm‘n bénh Cac ty 1¢ PT/(THE +THF +5a-THF)=0,034 va THS/(THE +THF +50-

THF)=0,002 trong gidi han binh thuong.
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CHUONG 4: BAN LUAN
4.1. Két qua thim dinh phu’(rng phap

Ky thuat dinh lugng steroid niéu bang phuong phap sic ky khi —khoi
phd lan dgu dugc trién khai tai khoe} Hoarsmh ,Benh V1¢n’ Nhi Trung
uong. Tham dinh phuong phép la can thiét va bat buge. Két qua tham
dinh v6i giéi han dinh lugng tir 0,05 dén 0,16 pmol/L véi phan 16n céc
steroid quan trong dam bao do nhay ctua phuong phap trong chan doan
ngay ca voi mau nude tiéu lodng. Do thu hoi dat 90-115(%) twong tu
nghién ctru khac trén thé gi6i cua Homma K, Caufield M. B lap va tai
l3p véi mau tron binh thuong lan lugt c6 CV 1,01-7,72 va 10,16-14,53
(%). D6 lap va tai lap véi mau trdn bénh ly lan lugt c6 CV 1a 0,78-9,72
va 12,51-16,95 (%). Do 1ap c6 CV <10% va tai 1ap c6 CV <20% dam bao
sw 6n dinh cua k¥ thudt trong mot 1an xét nghiém va cac lan lam xét
nghiém khac nhau. Két qua ngoai kiém ctia phong xét nghiém tuong quan
chat ch& voi hé 6 twong quan r > 0,97 va tuong dong vdi gid tri trung vi
tir 28 phong xét nghiém khac nhau trén thé gidi tham gia chuong trinh
ngoai kiém cua SKML. )

Két qua thdm dinh phuong phép cho thay ky thuét dinh luong steroid
niéu bang GC/MS tai khoa Hoa sinh — Bénh vién Nhi Trung wong dép (mg
dugc yéu cau ve do tin cdy dé thuc hién xét nghiém cho nguoi bénh.

4.2 Khoang tham chiéu steroid ni¢u cho tré em .

Khoang tham chiéu steroid ni¢u dugc xay dung cho 17 nong d¢ steroid
niéu va 8 ty 1& chan doan quan trong giup chan doan phan 16n cac bénh
Iy rdi loan sinh téng hop hormon steroid thuong gip nhu thiéu 21-OH,
thiéu 11p-OH, thiéu 3B-HSD II, thiéu Sa-reductase type 2 va mot s6 bénh
Iy r6i loan sinh tong hop hormone steroid khac. Khoang tham chiéu xay
dung cho tré khoe manh tir so sinh (1 ngay tudi) dén 11 tudi & ca nam va
nir voi s6 lwong twong dwong chia lam 4 nhom tudi.

Su phén bd cua céc steroid nidu va cac ty 16 chan doan khong theo quy
ludt chuan (Gaussian) nén khoang tham chiéu dugc lay 1 95% gia tri nam
trong khoang tir phan vi thir 2,5 dén 97,5 sau khi xép xép cac gia tri theo
thir ty ting dan theo huéng dén cia IFCC.

C6 su khac bi?t néng d0 cac steroid niéu gi&a cac nhom tudi nhom 1
(tor 1-28 ngay tuoi), nhom 2 (1 thang-<2 tuoi), nhom 3 (2-< 8 tudi) va
nhom 4 (8-<11 tudi) nén khodng tham chiéu dugc xay dung cho tung
khoang tudi. Nong do cortol va cortolone tang dan theo tudi, nong do An,
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Et, 110H An va 110H Et thép & tré < 8 tudi va tang rd rét & tré 8-<11
tudi. DHEA, 11 Keto An, A’3 & tré so sinh cao va giam & tré 1 thang -2
tudi d6 ting & nhom 4. Nong d6 THS thap ¢ moi Itra tudi. Khoang tham
chiéu cta 17 steroid niéu & tré <8 tudi khong co6 sy khac biét gitta nam va
nir ngoai trir PT ciia tré 1 thang-2 tudi va duoc thiét 1ap chung cho ca nam
va nit. Riéng tré 8-11 tudi, ndng do 6 steroid niéu gdm An, Et, 11keto-
An, 110H Et, PD, PT ¢ nit cao hon nam véi p<0,05. Nguyén nhan do nit
day thi sém hon nam (nit day thi tir 8-12 tubi, nam ddy thi sau khoang 1-
2 nam, tir 11-14 tudi). Khoang tham chiéu steroid niéu duoc xay dung
theo don vi umol/mmol creatmme gitp han ché su glao dong nong do
steroid niéu & mau nudc tiéu ngiu nhién tai cac thoi diém khac nhau.

Tylé chan doan dugc coi 1a cong cu hiru hiéu gitip chan doan xac dinh
va chan doan phan biét cac thé bénh TSTTBS khac nhau. Dya vao so dd
sinh tong hop va chuyén hoa cta cac enzym tham gia téng hop steroid
ma nhiéu tac gia dwa ra cac ty 1& chan doan khac nhau cho timg bénh 1y
thiéu hut enzym tham gia sinh tong hop steroid. Ty 1& PT/(THE + THF
+50-THF) dugc chiing t6i sir dung trong chan doan thiéu 21-OH co su
khac biét gitra cac nhom tudi va khac nhau gitra nam va nit & tré so sinh
va tré 8-<11 tudi twong tu nhu Krone va cdng su, Kamrath C va cong su.

Tyl¢ THS/(THE +THF +50-THF) dugc ching t6i str dung trong chan
doén thiéu 11B-OH, ty 1& nay thap & moi ltra tudi va khong khéc biét giira
nam va nit tuong ty Krone N, Kamrath C.

Ty 1€ DHEA/(THE +THF +5a-THF) dugc chung t6i st dung trong
chan doan thiéu 3B-HSD II, ty 1¢ nay khac biét rd rét giira cac ltra tudi
nhung khong khac biét gitta nam va nil.

Ty 1& An/Et va 5a-THF/THF dugc chiing téi str dung trong chin doan
thiéu Sa-reductase type 2 & tré nam (NST 46,XY) mic rdi loan phat trién
gi6i tinh. Trong do ty 18 5a-THF/THF dugc sir dung trong chan doan &
tré > 6 thang, ty 1¢ An/Et st dung & tré > 2 tudi.

Ty 18 (THF + 50-THF)/THE dugc st dung trong chan doan AME, ty 18
nay co khac biét gitra nam va nit ¢ tré 8-<11 tudi.
4.3. bac diém steroid niéu & bénh nhan TSTTBS, RLPTGT

Ung dung k¥ thuat dinh lugng steroid niéu bang GC-MS trong chin
doan TSTTBS va RLPTGT cho 200 bénh nhan da phat hién 106 bénh
nhan thiéu 21-OH, phat hién 5 bénh nhan thiéu 11p-OH, phat hién 14
bénh nhén thiéu So-reductase type 2 va 1 bénh nhan thiéu 3-HSD II.
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Dic diém xét nghiém steroid niéu ¢ bénh nhan thiéu 21-OH chua diéu
tri dic trung boi dinh su xuét hién cia dinh 170HPN, PTL ma mau binh
thuong khong rd. Nong do PT cao hon khoang tham chiéu & 100% bénh
nhan va ty 16 PT/(THE +THF +5a-THF) cao & 86,5% bénh nhan thiéu
21-OH. 100% bénh nhén thiéu 21-OH ¢6 ty 16 THS/(THE +THF +5a-
THF) binh thuong. 27,0% bénh nhan c6 ty 1¢ DHEA/(THE + THF + 50-
THF) cao hon khoang tham chiéu do ting tdng hop androgen ¢ bénh nhén
TSTTBS do thiéu 21-OH. Da c6 13/37 bénh nhan chan doan thiéu 21-
OH bang dinh luong steroid nié¢u dugc phan tich gen CYP21A2 dé khing
dinh va du phat hién c6 dot bién gay bénh.

Dic diém steroid niéu ¢ bénh nhan thiéu 11B-OH chua diéu tri: xuét
hién dinh THS rd trén sic ky d6 ma mau binh thuong khong rd. Nong do
THS va ty 18 THS/(THE +THF +5a-THF) cao hon khoang tham chiéu &
ca 3 bénh nhan. Ty 1¢ PT/(THE +THF +50-THF) cao hon khoang tham
chiéu ¢ 1 bénh nhan. Céc bénh nhan dugc phén tich gen CYP11B1 dé
khing dinh va phat hién c6 dot bién gay bénh.

Dic diém steroid niéu ¢ bénh nhan thiéu 3p-HSD II 12 nong 46 DHEA
va ty 16 DHEA/(THE +THF +5a-THF) cao hon tham chiéu trong khi
khong c6 diu hiéu thiéu 21-OH va 11p-OH khi dinh luong steroid niéu
khi khong co6 mit cac dinh bat thuong 170HPN, PTL, THS. Ty 1&
PT/(THE +THF +5a-THF) va THS/(THE +THF +5a-THF) trong gi6i
han binh thudng. Day 1a bénh nhan nghi méc thiéu 3p-HSDII thé khong
¢b dién, r6i loan dién giai va khac biét v6i hai ca 1am sang méc thiéu 3p-
HSD I thé cb dién dugc mo ta trude day cua Vi Chi Diing.

Dic diém steroid nidu & bénh nhan thiéu Sa-reductase type 2 dic trung
boi hinh anh séc ky d6 ¢6 dinh THF 16 trong khi 50-THF rét thap so véi
THF, hau nhu khong thiy trén sic ky do. Ty 1& 5a-THF/THF thap va ty
16 THF/50-THF cao hon tham chiéu duoc thiy & 100% bénh nhan (tir 6
thang - 12,3 tudi), trong khi d6 ty 18 An/Et thip hon tham chiéu chi thiy
& tré > 5 tudi. Dac diém 1am sang cuia bénh nhan thiéu 5a-reductase type
2 1a tré nam (NST 46,XY) c6 dau hiéu duong vat nho, 15 dai thip, biu ché
doi va giéng v6i bd phan sinh duc nit khi sinh. 8 bénh nhan da dugc phan
tich gen SRD5A2 c6 dot bién gay bénh dé khiang dinh chan doan.

C6 1 bénh nhan két hop thiéu 21-OH va 11B-OH khi phén tich gen nhung
chi ¢6 dau hiéu thiéu 21-OH ma khong c¢6 déu hiéu thiéu 11p-OH.

Con 74 bénh nhan chua xac dinh dugc trong d6 c6 mot s6 miéc
TSTTBS di diéu tri hydrocortisone ngay khi vao vién trudc khi lay mau
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nudc tiéu. Mot s6 bénh nhan khong mac TSTTBS do thiéu 21-OH c6 két
qua am tinh v&i dot bién gen CYP21A2. Mot s6 bénh nhan méc day thi
som, rdi loan dién giai do nhiéu nguyén nhan khac nhau, mot s6 bénh
nhan RLPTGT do bat thuong nhiém sic thé gidi tinh, bat thuong qua
trinh biét hoa, vi vay can tiép tuc tim cac nguyén nhan khéc.

KET LUAN

1. Thim dinh phuong phép va xay dung khoang tham chiéu:

1.1.Két qua tham dinh phuong phap dinh luong steroid niéu bang ky
thuat GC/MS dat cac tiéu chudn vé do chinh xac va xéac thuc do vay
c6 thé ap dung trong chan doan va theo ddi diéu tri bénh rdi loan
sinh tong hop hormon steroid bam sinh.

1.2. Gié tri tham chiéu steroid niéu duogc thiét 1ap cho 17 san phém chuyén
hoéa steroid niéu, 8 ty 1¢ chan doan cho tré khoe manh tir so sinh dén
< 11 tudi theo 4 nhom tudi, cho timg giGi tinh khi co su khac biét
gitra nam va nit dap rng quy dinh ctia IFCC/CLSI va phuc vu trong
chan doan cac bénh 1y rdi loan sinh tng hgp hormon steroid bim
sinh & tré em.

2. Ung dung k¥ thuat dinh lugng steroid niéu bang GC/MS giup chan

doan cho 106 ngudi bénh thiéu 21-OH trong d6 37 ngudi chua diéu tri, 5

ngudi bénh thiéu 11p-OH trong d6 3 nguoi chua diéu tri, 1 ngudi bénh

thiéu 3B-HSD II va 14 ngudi bénh thiéu Sa-reductase type 2. Nhiéu nguoi
bénh di dugc khing dinh bing phéan tich gen giy dot bién tuong tng.

Con 74 nguoi bénh chua phat hién 1oi loan sinh téng hop steroid ni¢u dua

vao k¥ thuat dinh lugng steroid niéu.

KHUYEN NGHI

Khuyén céo bac sy 1am sang lam xét nghiém dinh luong steroid ni¢u
bang GC-MS trong céc truong hop nghi ngo mac TSTTBS, RLPTGT.

Trién khai thém dinh lugng mot so steroid niéu quan trong PTL,
THA, THB, THS... gitip ich thém trong chin doan rdi loan tong hop
steroid bim sinh va mac phai.

Xay dung thém khoang tham chiéu steroid niéu cho tré > 11 tudi,
nham hd trg chan doan, theo ddi diéu tri ¢ tré > 11 tudi.
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INTRODUCTION

1. Necessity of the research.

Steroid disorders in children: congenital adrenal hyperplasia is a
genetic disorder with a high incidence which is early detected and treated
in newborn screening. The disease is caused by acquired mutations in a
group of genes that are responsible for the biosynthesis from three
various steroid hormones including glucocorticoids, mineralocorticoids,
and sex hormones. Deficiency of 21-OH, 11B-OH, 33-HSD II and 5o-
reductase type 2 are the commonest causes of such disorder and 17a-
OH/17, 20-lyase, aromatase deficiency, 11B-HSD II, 17B-HSD are some
rare causes. Early diagnosis and timely treatment for babies after birth
are important to reduce mortality and complications. Quantitative
steroids permits diagnosis of other forms of enzyme deficiencies causing
steroid biosynthetic disorders that have been applied for over 35 years in
the world but have not been processed in Vietnam. The number of
patients with congenital adrenal hyperplasia and sex development
disorder in Vietnam is high, especially at the National Children's
Hospital; it's currently managing nearly 1,000 patients, so the quantitative
analysis of steroids by gas chromatography-mass spectrometry (GC-MS)
might aid diagnosis and monitoring congenital steroid biosynthetic
disorders in children. Before applying new methods to patients, it needs
to be assessed, setup a reference interval of steroid hormones in children
and apply this for diagnosis CAH and DSD.

2. Purpose.

Purpose 1: Urinary steroid profiling with GC/MS requires an
appropriate validation and set out reference intervals for the urinary
steroid metabolomics for children under 11 years old.

Purpose 2: Urinary steroid profiling with GC/MS to diagnose some
forms of biosynthesis of steroid hormones in the congenital adrenal
cortical hyperplasia.

3. Location

The study is Department of Biochemistry - Vietnam National Children's
Hospital.

4. New contribution of the study



GC/MS analysis of urinary steroid hormones is now the go to
method in the first time in Vietnam and the evaluation criteria meet the
technical requirements of accuracy and authenticity. Reference intervals
for 17 urinary steroids and 8 diagnostic ratios are established for children
younger than 11 years of age. Based on this method, diagnosis of 21-OH,
118-OH, 3B-HSD II and Sa-reductase type 2 deficiencies in many
patients are confirmed by corresponding mutation analysis.

5. Scientific and practical significance of the study.

The research is highly practical and contributes to providing a modern
diagnostic method to detect steroid biosynthetic disorders. This method
permits diagnosis of other forms of enzyme deficiencies causing
congenital adrenal hyperplasia, thereby reducing the number of cases that
require genetic analysis to reduce the cost of diagnosis and treatment.
This research has scientific significance with tightly-packed layout,
appropriate data processing methods, international standards for new
technical implementation with the method of evaluation, reference an
interval which is applied to the diagnosis of congenital adrenal
hyperplasia and sex development disorder.

Theme of study is innovative, trendy and up-to-date which successfully
implements quantitative urinary steroids method in the first time in
Vietnam, and it has been routinely applied to patients since 2018.

4. The structure of thesis.

- The thesis is presented in 136 pages (excluding references and
appendices). It is divided into 7 parts: 2 pages of Introduction; Chapter
1: 40 pages of Overview; chapter 2: 16 pages of Subjects and research
methods; Chapter 3: 46 pages of Results; chapter 4: 29 pages of
Discussion; 2 pages of Conclusion; 1 page of Recommendation.

- The thesis consists of 34 tables, 34 charts, figures and diagrams, 129
references, including 20 documents in Vietnamese and 109 documents in
English. The appendix includes: Sample survey and evaluation forms;
collective form, results of genetic analysis; list of patients participating
in the study.

Chapter 1: OVERVIEW
1. Pathology of steroid biosynthetic disorders
Deficiency of any enzyme responsible for the biosynthesis also
disrupts steroid biosynthesis, which is divided into three main groups,

including congenital adrenal hyperplasia (CAH), disorders of electrolyte,
and disorders of sex development (DSD). The most common cause is
deficiency of 21-hydroxylase enzyme accounted for more than 90% of
cases of CAH, deficiency of 11B-OH ranked second with 5-8%,
deficiency of 3B-HSD II and other enzymes are rare causes of CAH. In
addition, deficiency of enzyme Sa-reductase type 2 causes a reduction in
the synthesis of Sa-dihydrotestosterone, resulting the feminisation of
men-children, which is one of the two most common causes of DSD in
men-children with 46,XY chromosomes.

Quantification of 17-OH-P from a dried blood spot helps to detect
cases of typical CAH due to deficiency of 21-OH, and some patients with
deficiency of 11B-OH, however, it cannot help to detect cases of CAH
and DSD due to deficiency of 3p- HSD II, Cyt P450 oxidoreductase
(POR), Sa-reductase type 2, AME (apparent mineralocorticoid excess).
At the same time, 17-OHP test shows a high false-positive in preterms,
low birth weight newborn and it is irrespective of CAH types also.

2. GC/MS analysis of urinary steroid quantification

Urinary steroid quantification by Selective lIon Monitoring Gas
Chromatography-Mass Spectrometry (GC/MS-SIM) has been applied
over the world since the 1980s to date in diagnosing forms of congenital
adrenal hyperplasia. The method has high sensitivity and specificity and
urine specimens, so it is suitable for all subjects, especially children. Each
pathology of enzyme deficiency has a characteristic chromatographic
pattern due to a deficiency of hormones and an increase of precursor in
previous position of enzyme. The concentration of steroids compared
with the reference intervals and the diagnostic precursor-to-product ratios
are used to detect and distinguish different disorders of biosynthesis of
steroid hormones due to deficiency of 21-OH, 11B3-OH, 33-HSD II or Sa-
reductase type 2 and deficiency of 17-OH, POR, AME...

Urinary steroid quantification was first implemented in Vietnam, so it
is necessary to evaluate the method and set out the reference intervals
according to international guidelines to ensure the quality of method and
comply with ISO 15189.

Technical process is improved under the guidance of Honour JW,
Ronda F Greaves. In patients with clinical signs of CAH and DSD, we
quantify the concentration of steroid hormones met the diagnostic criteria
of steroid biosynthetic disorders and then collect the results of
electrolytes and ACTH in the medical record and a genetic analysis is



suggested to confirm the diagnosis.

Chapter 2
SUBJECTS AND METHODS OF RESEARCH

2.1. Subjects of Research
2.1.1. Control group:
Including 269 healthy children aged from 1 day to 11 years, divided
into 4 groups:
Group 1: 64 children from 1 day to 28 days old.
Group 2: 61 children from 1 month (> 29 days) to < 2 years old.
Group 3: 74 children from 2 years old to < 8 years old.
Group 4: 70 children aged 8-< 11 years.
Sex: Masculine and feminine ratio is equal.

Selection criteria: Healthy children do not have abnormal signs of
CAH and sex development disorder. Full-term infant according to WHO
standards within each gestational term of 37-42 weeks, birth weight >
2500g, with no family history of a disorder. Specimens were collected at
the Department of Obstetrics and Gynecology of Vinh Phuc General
Hospital, the commune or ward health clinics where carrie out the routine
vaccination program for children, kindergartens and primary schools in
Vinh Phuc province and Hanoi City and from groups of disease in the
meanwhile.

Exclusion criteria: The family and/or the children do not agree to
participate in the study, the child has one of the clinical signs suspecting
the above mentioned CAH or DSD or receiving corticosteroids within 1
month.

2.1.2. Group of diseases:

Including 200 patients suspected of having a steroid biosynthetic
disorders, diagnosed with CAH, DSD, and ED by endocrinologists and
pediatricians.

Location: Department of Endocrinology - Metabolism - Genetics of
Vietnam National Children's Hospital and Department of Pediatric
Surgery - Viet Duc Hospital.

Sampling time: from October 2015 to July 2018.

Selection criteria: when there are one or more signs:

Patients with CAH: Clinical and laboratory standards based on
announced New MI standards.

Clinical symptoms: Ambiguous genitalia, genitals may not appear
clearly male or female children; signs of early puberty in boys; signs of
dehydration, adrenal insufficiency in both men and women.

Patients with disorders of sex development:

There are symptoms: Genital abnormalities such as micropenis,
narrowing of the urethra, hidden testicles, penile agenesis, double
scrotum and female external organs. Bodies of male children to appear
feminized such as breast development, menstruation, signs of primary
amenorrhea in female appearance.

Families and/or patients suspected of having CAH and DSD
consented and signed an informed consent form to participate into the
research group.

Exclusion criteria: patients and/or families do not agree to participate in
the study.

Patients with electrolyte disorders merely due to systemic diseases,
digestive organs without clinical signs CAH, DSD.

Patients with dysplasia steroid biosynthetic disorders such as drug-
related Cushing syndrome, Addison, adrenal adenoma.

Specimens: Random urine specimens were stored for 2 weeks at 2-8°C,
6 months at -20°C

2.3.3. Method of Research

- Validation of GC-MS urinary steroid method based on Westgard's
instructions with the following contents: Determine the limits of
detection, recovery, imprescision and and acuracy.

- Establish the urinary steroid reference intervals in children according
to the guidelines of the International Federation of Clinical Chemistry
(IFCC) and Clinical and Laboratory Standards Institute (CLSI): Evaluate
the distribution of each urinary steroid, calculate the reference intervals
for men and women in each age group which be set for both men and
women in case of without difference. Calculate the diagnostic ratio, set



out the concentration intervals and diagnostic ratios for men and women

in each age group. If there is no difference the concentration intervals will

be common for both men and women. Reference interval calculated by

non-parametric method with non-standard distribution data. Arrange the

data in the increasing direction of the value, select the low value and the

high value of the reference interval from the list of referenced values so

that the low reference value corresponds to the 2.5 percentile (2.5%

percentile) and high reference value corresponding to percentile 97.5

(97.5% percentile) of the reference interval.

X0,025 = 0.025 (Il + 1)
X0,975 = 0.975 (n + 1)

In which:

X 0.025 18 the low reference value corresponding to 2.5 percentile.
X0.975 1S the high reference value corresponding to the 97.5 percentile.
n is the number of samples that set out for reference interval

- Develop standards for diagnosis and application of urinary steroid

quantification in the diagnosis and monitoring of steroid biosynthetic

disorders in patients suspected of having CAH or DSD.

Collect results of blood tests, genetic analysis in medical records.

Diagnostic criteria were established for a number of conditions of
steroid enzyme deficiency based on Krone et al., Chan OK et al. in the
laboratory's existing condition.

Diagnosis of 21-OH deficiency when there are the following
characteristics:

v

v
v

v

There is the appearance of peak 170HPN, PTL on chromatogram
(qualitative).

The PT concentration is higher than the reference intervals.

The ratio of PT/ (THE +THF +5a-THF) is higher than the reference
intervals.

The ratio of THS/ (THE+THF+5a-THF) in the reference intervals.

Diagnosis of 11B-OH deficiency when there are the following
characteristics:

v

There is a clear appearance of THS peak on chromatogram
(qualitative).

v
v

The concentration of THS is higher than the reference intervals.
The ratio THS/ (THE +THF +5 o -THF) is higher than the reference.

Diagnosis of 3p-HSD II deficiency when there are the following
characteristics:

v
v

v

DHEA levels are higher than the reference intervals.

The ratio of DHEA/ (THE +THF +5 o-THF) is higher than the
reference intervals.

There are no signs of deficiency of 21-OH or 11B8-OH when urinary
steroid quantification is conducted.

Diagnosis of Sa-reductase type 2 deficiency when there are the
following criteria:

v

v

The ratio of 5a-THF/THF is lower than the reference intervals or the
ratio of THF/5a-THF is higher than the reference intervals.

As a male patient with chromosome 46,XY, there are clinical signs
of micropenis, narrowing of the urethra, double scrotum.

Ratio of THF/50-THF is higher than the reference intervals and

chromosome 46,XY in male children with DSD signs are two standards
became mandatory.

2.3.7. Analyzing and processing data.

Use Excell, SPSS 22.0 software, Method validation software in data
processing and method comparison.



Chapter 3: RESEARCH RESULTS
3.1. Results of method validation
Table 3.1: Limit of quantitative and recovery

Number | Steroids LOQ (umol/L) | CV (%) R"?,,”Av)"’y
1 An 0.11 13.18 102,5
2 Et 0.05 10.69 114,7
3 DHEA 0.10 17.84 113,3
4 11 keto An 0.12 8.36 11,1
5 11-OH An 0.07 19.3 112,0
6 11-OH Et 0.09 10.48 113,6
7 PD 0.07 14.64 100,0
8 PT 0.07 16.86 1015
9 A3 0.21 9.82 91,4
10 THE 0.16 11.28 112,7
11 THF 0.11 18.43 110,2
12 50-THF 0.11 18.07 106,3
13 o-Cortolone 0.09 8.32 91,3
14 B-Cortol 0.11 15.16 91,8
15 p-Cortolone 0.06 10,9 99,4
16 a-Cortol 0.27 13,09 90,9

Quantitative limits of 14/16 steroids ranged from 0.05 to 0.16
umol/L, particularly a-Cortol and A'3 had quantitative limits of 0.27 and
0.21 (umol/L) respectively which is higher than other products but less
valuable in diagnosing congenital adrenal hyperplasia.

Recovery of steroid metabolic products is from 90% to 115%. The

average is 101.9 + 8.4% (X + SD).

Table 3.2. Short term impresision

Steroids Pool normal Pool anormal
X SD Ccv X SD CvV
(umol/L) | (umol/L) | (%) | (umol/L) | (HmoOl/L) | (o)
An 1.25 0.096 |7.72| 18.44 1.695 9.20
Et 1.50 0.098 |6.53| 12.63 1.091 8.64
PD 2.31 0.06 [2.72 2.61 0.093 3.54
PT 1.49 0.015 |1.01| 86.87 0.677 | 0.78
THE 7.47 0.314 420 2233 1.362 | 6.10
THF 2.87 0.107 |3.72 6.15 0.355 5.80
50-THF 3.03 0.132 |4.34 8.02 0.459 | 5.70
a-Cortolone 3.13 0.051 |1.62 4.42 0.090 | 2.04
B-Cortol 1.22 0.053 |2.82 1.23 0.041 3.33
B-Cortolone 2.13 0.045 |2.11 3.16 0.075 | 2.36
a-Cortol 0.49 0.030 |6.12 0.80 0.031 3.95

Short-term accuracy of urinary steroid metabolic products with

normal specimens has CV from 1.01 to 7.72%.

Short-term accuracy of urinary steroid metabolic products with
pathological specimens has a CV of 0.78 to 9.72%.

The median value of CV in normal specimens is 4.0 = 2.2 (%)

and pathological specimens is 4.7 = 2.7 (%) (X + SD).




Table 3.4: Correlation bethwen results and median of EQA

Table 3.3. Long term impresision Steroids Slope | Intercept Phuong trinh r
a b correlation

Pool normal Pool anormal An 0.960 0.015 y=0.969x-0.015 0.991

Steroids X SD Cv X SD (O\%
(umobL) | (MMOVD) | (%) | (umoby| (umol/L) | (%) Et 1014 | -0.024 | y=1.014x-0.024 1 (992
An 1.23 0.15 | 1255| 1500 | 244 |1626 DHEA | 1250 1 0.0 y=1.2x+0 0.983
Et 1.48 0.18 | 11.87| 10.14 | 1.61 |1591 [IKeto An | 1.106 | -0.065 | ¥=1.106x-0.065 1 0,991
PD 242 034 [1404| 250 | 035 |14.13 11-OHAn | 1042 | 0068 | Y~1.0x-0.068 0,996
PT 1.72 023 |13.61| 8933 | 1117 |12.51 11-OHEt | 0611 | 0039 |y=0-611x*0.0391 0.8
THE 8.08 104 | 129 | 2296 | 368 |16.01 FD 1oso | 0021 | y=LOSK+0.021 | 0988
THF 3.14 032 |1016| 634 | 087 |137 PT 0997 | 0.039 | y=0-997x+0.039 1 0,999
5-THF 3.46 048 | 13.81| 848 | 123 |1453 A3 1149 | 0042 | y=1.149x-0.042 1 0.995
o-Cortolone | 336 | 040 [1183| 519 | 078 | 157 THE | 1250 | 0891 | Y=1.25x-0.891 1 0,990
p-Cortol 1.39 020 |1453| 147 | 022 |1526 THF | 1113 | 0406 | ¥=1.113x-0406-1 0,995
p-Cortolone | 237 030 |1265| 3.56 | 047 |13.14 Se-THF | 1148 | 0037 | y=1.148x-0.037 1 0.970
a-Cortol 0.58 0.08 |1337| 0.85 0.14 [16.95 o rf(‘)'lone 1.124 | 0211 | y=L124x-0.211 | 98]
The median value = SD of CV in normal specimens is 12.85 £ 1.24 (%) Cort[i_lone 1113 -0.082 y=1.113x-0.082 0.992
and pathological specimens is 14.86 + 1.4 (%) ( X + SD). a-Cortol 1.00 -0.01 y=1.0x-0.01 0.997
B-Cortol | 1.013 | -0.006 | y=1.013x-0.006 | 994

The urinary steroids are closely correlated with the median values
of the EQA results with a correlation coefficient r of 0.97-0.999. The



angle coefficient approximates the value 1.0 and intersects the vertical
axis at point b with a value of approximately 0, so the linear lines almost
go through the origin. THE and DHEA are higher than EQA value with
a coefficient of 1.25 and 11-OH Et is lower than external quality
assessment value with a coefficient of 0.611. The urinary steroids have
agreement similarity to the median value of external quality assessment.

3.2. Reference intervals of steroids in chidren

Table 3.5: Age and sex in controls

Sex Boys Girls
Age n % n % !
Group 1th:
128 days 34 53.1 30 46.9 0.617
Group 2th: 31 508 | 30 | 492 | 0898
I m - <2 years
Group 3th:
2 <8 years 43 58.1 31 41.9 0.163
Group 4th: 29 41.4 41 58.9 0.151
8-11 years
Sum 137 50.9 132 49.1 0.243

There is no difference in the number of boys and girls in each age group
as well as with the total number of men and women (p> 0.05).

Distribution of urinary steroid metabolic products

All 16 parameters of steroid levels do not follow the Gaussian
distribution. Comparison is based on median value (med.), lowest value
(min), highest value (max). The reference intervals comprising 95% of
the median value is taken at the cutoff points of 2.5th and 97.5th
percentiles.

The concentration of An, Et, 110H An and 110H Et is very low
in children < 8 years of age, increasing gradually in children aged 8-11
years. Concentration of THE, THF, Sa-THF increases with age.

Table 3.6. Concentration of steroids

Median (min-max)
umol/mmol creatinine

Steroids Group 1 Group 2 Group 3 | Group 4 P
n=64 n=61 n=74 n=70
An Loss | 0om | 00035 | 0.0l-ios | 0000
Et 0043 | o611 | 0019 | 001060 | 0000
DHEA | 001503 | 00129 | 0001 | 001149 | 0-000
tKetoAn | o5 | 071 | 00132 | 0o ogo | 0000
oan | 0% | 0205 | 00oss | 00lost | 0000
oHE: | o°%0 | %071 | 00-0u3 0010 | 0001
PD 0035 | 0071 | 00102 | 001052 | 0:000
PT 02103 o(-)(')(,); || 00087 | 00036 | 0000
A3 |ooeine | 0689 | 00076 | 00020 | 0000
THE | 00044 | 005921 |0.02182 | 0.01e13 | 0000
THE | ooila11 |002146 | 001504 | 0.01oi37 | 0-000
SeTHE | 0077057 |0.00333 | 009154 | 0.03097 | 0:000
o 0.03 0.15 0.47 074 | 0000
Cortolone | 0.0-0.33 | 0-3.47 [0.01-16.1 | 0.03-1.68
p-Cortol | %43 | obm1 | 00199 | 001036 | 0000
- 0.2 0.25 031 034 | 1000
Cortolone | 0.01-3.54 |0.01-123 | 0.01-8.7 | 0.02-0.82
wCortol | 005 | ones | 040 | 00lba3 | 0000
THS 0020 | 00a1 | obdo | oblog | 0000

There were differences between ages with p < 0.001 (Mann Withney

U test.)




Table 3.7: Reference intervals (RI) of steroids

RI pmol/mmol creatinine

Steroids
Group Ith Group 2th Group 3th Group 4th
Boys: 0 —0.38
An 0-0.1 0-0.1 0-0.17 Girls: 0 0.86
Boys: 0—-0.29
Et 0-0.09 0-0.1 0-0.12 Girls: 0— 0.46
DHEA 0.01 -0.68 0-0.86 0-0.26 0.01-0.22
Boys:0- 0.39
11 Keto-An | 0.01 —0.58 0-0.26 0-0.29 Gitls: 0- 0.45
110H-An 0-0.20 0-0.70 0-0.28 0.01 -0.52
Boys: 0-0.13
110H Et 0-0.14 0-0.17 0-0.10 Girls: 0—0.21
Boys: 0—-0.12
PD 0-0.55 0-0.17 0-0.49 Girls: 0 0.23
Boys: 0- 0.36 Boys: 0- 0.16
T 0702 Gins:0-025 | 2% | Gids:0-024
A’3 0.05-18.9 0-542 0-0.30 0-0.15
THE 0.16-2.76 0.08 - 6.6 0.02-4.34 0.17-5.08
THF 0.01-0.87 0.02-0.9 0.03-1.14 0.02-1.11
50-THF 0.02-4.0 0.02-2.47 | 0.03-2.43 0.03 -1.51
a-Cortolone 0-0.20 0-1.15 0.01-2.74 0.03-1.37
B-Cortol 0-0.12 0-0.19 0.01-0.33 0.02-0.27
B-Cortolone | 0.02-0.68 | 0.01 -1.17 0-0.82 0.06 — 0.64
a-Cortol 0-0.53 0-0.67 0-0.6 0.01-0.18
THS 0-0.10 0-0.10 0-0.04 0-0.03

There were differences between men and women in children aged 8-11
years in 6 parameters and PT of children from 1-month to 2-year-old p<
0.05 (Mann Withney U test).

Table 3.8: Ratios for diagnostic

Median, (Min-Max)
Ratios Group Group Group Group p
Ith 2th 3th 4th
1 0.03 0.02 0.02 0.02 0.001
0.0-0.33 | 0.0-0.16 | 0.0-0.20 | 0.01-0.31
0.05 0.01 0.002 0.002
2 0.0-0.33 | 0.0-0.23 | 0.0-0.11 | 0.0-0.02 0-000
1.67 1.8 1.52 1.01
3 0.34-8.0 | 0.3-10.8 | 0.4—4.1 | 0.20-2.6 0.007
0.056 1.0 0.66 0.96
4 0.05-7.10 | 0.09-3.33 | 0.24-2.59 | 0.38-4.95 0.000
0.09 0.03 0.01 0.02
> 0.01-1.59 | 0.0-0.82 | 0.0-0.43 | 0.0-0.23 0-000
0.75 0.55 0.71 0.50
6 0.05-4.96 | 0.03-2.6 | 0.29-4.0 | 0.29-0.95 0-000
NA NA 1.0 1.61
7 0.0-5.0 | 1.0-3.09 0.007
0.79 0.72 0.59
8 NA ] 0040 | 0050 | 025116 | 00

There were differences between ages with p <0.01 (Kruskal-Wallis U test)
Table 3.9: Reference intervals for ratios

Ratios Group 1 Group 2 | Group 3 Group 4
Boys: <0.19 Boys: <0.06
V' Gids<o.11 | <099 | <097 FGiisco.15
2 <0.11 <0.09 <0.10 <0.10
3inboys | 0.27-12.0 |0.39-10.18 |0.42-3.33 | 0.45-2.06
4inboys [0.13-1.85 10.09-2.65 |0.24-1.32] 0.38-3.31
5 <0.31 <0.69 <0.13 <0.17
Boys: <0.82
6 <2.94 <1.59 <147 Girls:<0.78
7 in boys NA NA 0.2-43 | 0.95-2.89
8 in boys NA 0.0-2.1 0.0-5.0 0.32-1.0

Ratio 1: PT/(THE+THF+50a-THF)
Ratio 2: THS/ (THE +THF +50-THF)
Ratio 3: 5a-THF/THF

Ratio 6: (THF +50-THF)/THE

Ratio 7: An/Et
Ratio 8: Et/An




Table 3.10: Level of steroids in patients with 21-OH def

Ratio 4: THF/5a-THF Ratio 5: DHEA/(THE+THF+5a-THF)

Chromatography total of sample with 21-OH deficiency: present peak
170HPN, PTL. Sample with 11B-OH: present peak THS. Sample with
Sa-reductase type 2: peak 5a-THF was very lower than THF. Sample
with 3B-HSD type 2: peak DHEA (3) was higher than normal sample.

The ratios (3) and (4) as well as (7) and (8) are significant in - -
diagnosing deficiency of Sa-reductase type 2 in men, so the reference Median, (min, m.apf)
intervals for these ratio is established for men. . pmol/mmol creatinine Controls
Steroids
- Before treate After treate (n=269)
- (n=69) (n=37)
= | | ||z An 0.49 (0.0-63.7) 0.18 (0.0-29.7) 0.04 (0—27.51)
- SaTHE Et 0.18 (0.0—36.6) 0.09 (0.0-17.2) 0.03 (0 _ 15.14)
“ | DHEA 0.19 (0.01-29.7) 0.17 (0.0-81.9) 0.13 (0 —25.35)
- o i 11 Keto-An 0.44 (0.01-12.7) 0.26 (0.0-19.6) 0.11 (0—8.81)
Figure 3.1: Chromatography of  Figure 3.2: Chromatography of 110H-An 2.13 (0.01-48.3) 0.88 (0.0-57.3) | 13 (0-9.03)
standard Sa-reductase type 2 def
bl HOHEt | 0.12(0.0-181) | 0.05(0.0-3.85) | (060 3.73)
PD 0.4 (0.04-7.7) 0.31(0.0-12.1) | (11 (0—7.74)
PT 10.4 (0.04-110) 4.72 (0.13-416) | 1 (0 - 3.66)
A3 0.3 (0.003-5.07) 0.11(0.0-21.2) | 18 (0 - 92.03)
THE 1.51 (0.09-53.5) 3.52(0.04-88.4) | 3 ¢7 (0.05 — 104)
Figure 3.3: Chromatography of  Figure 3.4: Chromatography of
21-OH def 3B-HSD II def THF 047(0.01-20.3) | 0.74(0.0-92.7) | (99 (0.0 - 23.6)
T . : | 50-THF 0.46 (0.02-20.7) 1.05 (0.02-64.5) 1.83 (0.0 —21.3)
i a-Cortolone | 0.27 (0.03-6.22) 0.53 (0.02-4.09) | 61 (0—25.15)
; | ; B-Cortol 0.09 (0,0-6.52) 0.22 (0.0-8.85) 0.2 (0—6.18)
T " T — | _All B-Cortolone 0.28 (0.04-28.8) 0.68 (0.01-21.6) | (77 (0.0 14.1)
- -Cortol | 0.06(0.00-2.92) | 0.11(0.01-3.41
Figure 3.5: Chromatography of Figure 3.6: Ion fragment of PT g-borto ( ) ( )| 02 (0-5.14)
11B-OH def THS 0.02 (0.0-2.07) 0.02 (0.0-3.45) 0.03 (0 0.7)

The concentration of An, Et, and PT in patients who received treatment
is higher than those of untreated patients. The concentration of An, Et,




PT in patients with 21-OH deficiency was higher than the control group
with statistical significance with p <0.01.

Table 3.11: Steroids in patients with Sa-reductase type 2 deficiency

S5a-

Level pmol/mmol

Code Ages | rpppp | THFS@THF | Tyl AnEt | TyI¢EYAn
(vear) | esult | Rl |Result | RI |Result | RI |Result | RI

vD17 | 05 | o.11 9.0 ND |ND |ND

vD2l | L5 | 0.04 (1‘3% 24.0 (;'295 ND |ND |ND g?

vDIl | 19 | 0.08 13.0 ND |ND |ND

VN106 | 2.6 | 0.01 102 2.5 4.0

VNIOS | 3 | 0.02 40.1 ND 1.0

VvDI8 | 35 | 0.02 426 | 024. | ND 0.5

VD12 | 4 | 005 Off' 187 | 132 | ND 2§ ND (;'_00'

VD19 5 0.13 7.9 ND 1.0

VD14 | 51 | 0.02 41.0 0.05 2.8

VD15 | 55 | 0.03 30 1.14 2.5

VvDI3 | 85 | 0.04 273 0.33 34.0

VD16 | 105 | 0.03 |goo- | 323 [038 | 021 | 09s5- | 5.04 | 032

VN107 | 123 | 0.05 |26 | 192 | 331 | 050 | 289 | 583 | -1.0

vD20 | 12 | 0.04 238 0.80 2.84

. creatinine .
No Steroids Resulis RIof Conclution
8-11 years old
1 An 0.73 0.01-0.38 High
2 Et 0.65 0-0.29 High
3 DHEA 8.6 0.01-0.22 Very high
4 11 Keto-An 0.26 0.01 -0.39 Normal
5 110H-An 0.78 0.01 —0.52 High
6 110H Et 0.17 0-0.13 High
7 PD 0.08 0-0.12 Normal
8 PT 0.12 0-0.16 Normal
9 A3 0.06 0-0.15 Normal
10 THE 1.69 0.17 — 5.08 Normal
11 THF 1.03 0.02—1.11 Normal
12| seTHF 065 1 003151 Normal
13 o-Cortolone 0.54 0.03—137 Normal
14 B-Cortol 0.02 0.02—027 Normal
15 B-Cortolone 0.20 0.06 — 0.64 Normal
16 o-Cortol 0.20 0.01—0.18 Normal
17 THS 0.01 0-0.03 Normal

ND: Not detected
14 patients with So-reductase type 2 deficiency had a lower ratio of
5a-THF/THF than the reference intervals, the ratio of An/ Et was lower
than the reference intervals in 5 patients aged 5.1-12.3. 14/14 patients had
a THF/a-THF ratio higher than the reference intervals, the Et/An ratio
was high in children > 8 years old.

Table 3.12: Level of steroids in patient wtih 3p-HSD II def

The concentration of DHEA, An, Et, 11-OH An and 110H Et of the
patients was higher than the control group.

The ratio of DHEA/ (THE +THF +50-THF) = 2.55 is 17 times higher

than the upper limit of the reference interval (<0.17).

The ratios of PT/(THE +THF +5a-THF)=0,034 and THS/(THE +THF
+50-THF)=0.002 are in the reference interval.

CHAPTER 4: DISCUSSSION




4.1. Results of validation method

Urinary steroid quantification by gas chromatography-mass
spectrometry was first implemented in the Department of Biochemistry -
Vietnam National Children's Hospital. Method validation is necessary
and mandatory. Validation results with a quantitative limit of 0.05 to 0.27
umol/L ensure the sensitivity in diagnosis even with diluted urine
specimens of infants. Recovery has reached 90-115 (%) similar to other
researches by Homma K, Caufield M. Short-term and long-term accuracy
with normal urine specimens has CV 1.01-7.72 and 10.16-14.53 (%)
respectively. Short-term and long-term accuracy with pathological urine
specimens have CV of 0.78-9.72 and 12.51-16.95 (%) respectively.
Ensure the stability of the method in one test and the various tests. Test
results of the laboratory are closely correlated with the correlation
coefficient r> 0.97 and similar to median values from 28 different
laboratories in the world participating in the External Quality Assessment
Scheme SKML.

The results of the validation have showed that the GC-MS urinary
steroid method at the Department of Biochemistry - Vietnam National
Children's Hospital met the requirements of accuracy and authenticity to
patients.

4.2 Reference intervals for the urinary steroid in children

The reference intervals for the urinary steroid is established for 17
steroid urinary concentrations and 8 important diagnostic ratios to help
diagnose most of the common disorders of steroid hormones due to
deficiency of 21-OH, 11B-OH, 3B-HSD II or Sa-reductase type 2 and
electrolyte disorders due to hyperaldosteronism AME, High cortisol. The
reference intervals for 269 healthy children from birth (1 day of age) to
11 years in both men and women with the same number divided into 4
age groups.

The distribution of urinary steroids and diagnostic ratio is not

Gaussian, so the reference interval is 95% of the range from the 2.5 to

97.5 percentile after disposition. The values are in ascending order
according to IFCC guidelines.

There are differences in the concentration of steroids between age groups
of group 1 (from 1-28 days of age), group 2 (1 month - <2 years), group 3
(2- <8 years) and group 4 (8- <11 years old, so the reference intervals is set
out for each age group. The concentration of cortol and cortolone increases
with age, the concentration of An, Et, 110H An and 110H Et is lower in
children <8 years of age and markedly increased in children aged 8-11 years.
DHEA, 11 Keto An, A'3 in newborns were high and decreased in group 2
and then increased in group 4. Concentration of THS is low at all ages. The
reference intervals of 17 steroids in group 1, group 2 and group 3 has without
difference between men and women except for group 2 and was increased
for both men and women. Particularly for group 4, concentration of 6 urinary
steroids includes An, Et, 11keto-An, 110H Et, PD, PT in female is higher
than male with p <0.05. Female puberty comes earlier than male (female
puberty is between 8-12 years, while male puberty is about 1-2 years, from
11-14 years). The reference intervals for the urinary steroid is established in
pumol/mmol creatinine while different authors build other reference intervals
for different ages in different units such as umol/L, pg/mg creatinine,
pg/mmol creatinine or pumol /24h.
The diagnosis ratio is considered as an effective tool to help to detect and
diagnose different types of CAH. Based on the diagram of the
biosynthesis and metabolism of enzymes involved in steroid synthesis,
many authors offer different diagnostic ratios for each pathology of
enzyme deficiency involved in steroid biosynthesis. The ratio of
PT/(THE + THF +50-THF) was used in diagnosis of 21-OH deficiency
has differences between age groups and between men and women in
newborns and children 8 - <11 years which is similar to Krone et al.,
Kamrath C et al.
The ratio of THS/(THE + THF +50-THF) was used in the diagnosis of



11-OH deficiency, it is low at all ages and did not differ between men
and women similar to Krone N, Kamrath C.
We use the ratio of DHEA/(THE +THF +50-THF) in diagnosis of 3f-
HSD 1II deficiency, it is markedly different between ages but between
men and women, it has no sign.
An/Et and 5a-THF/THF ratios are used in the diagnosis of Sa-reductase
type 2 deficiency in men-children (chromosome 46,XY) with sex
development disorder. In which the ratio of 5a-THF/THF is used in
diagnosis in children > 6 months.
The ratio (THF + 50-THF)/THE is used in AME diagnosis, it varies
between men and women at 8-11 years old.
4.3. Characteristics of urinary steroids in patients with CAH, DSD
Application of GC-MS urinary steroid quantification in diagnosis of
CAH and DSD for 200 patients shows that 106 patients found with 21-
OH deficiency, 5 patients with 11B-OH deficiency, 14 patients with Sa-
reductase type 2 deficiencies and 1 patient with 33-HSD II deficiency.
Characteristics of urinary steroid method in patients with 21-OH
deficiency are marked by the peak of 170HPN and PTL which is not
clear in normal specimens. The concentration of PT is higher than the
reference intervals in 98.1% of patients with 21-OH deficiency, high
PT/(THE +THF +50-THF) ratio in 89.6% of 21-OH-deficient patients,
however in patients who have been treated with hydrocortisol may have
normal value. 100% of patients with 21-OH deficiency have normal
THS/(THE +THF +50-THF) ratio. 27 patients is confirmed with a 21-
OH deficiency diagnosis by genetic mutation analysis for CYP21A2.
Characteristics of steroids in patients with 113-OH deficiency: THS
peaks appear on chromatograms where the sample is normally unknown.
THS concentrations and THS/(THE +THF +5a-THF) ratio were higher
than the reference intervals in 5/5 patients. The concentration of PT and
the ratio of PT/(THE +THF +5a-THF) was higher than the reference

intervals in 2/5 patients with a moderatio level in patients with 21-OH
deficiency. Five-fifths of the patients with CYP11B1 had a mutation and
another patient had an unknown mutation when measuring steroids. Plus
1 patient with 21-OH and 11B-OH deficiency in genetic analysis but only
signs of 21-OH deficiency and without signs of 113-OH deficiency.

Urinary steroid characteristics in patients with t5a-reductase type 2 is
characterized by a chromatogram with a clear peak of THF while 5a-THF
is very low compared to THF and it’s hardly seen in chromatograms. The
ratio of 5a-THF/THF is lower and the THF/5a-THF ratio is higher than
that of the reference in 100% of patients (from 6 months - 12.3 years),
while the An/Et ratio is lower than the reference only seen in children >
5 years old.

Characteristics of steroids in patients with a deficiency of 3-HSD II
are higher concentrations of DHEA and higher DHEA / (THE + THF +
50-THF) levels while there are no signs of 21-OH and 11B-OH
deficiency.

There were 74 unidentified patients, some of whom had CAH treated
hydrocortisone as soon as they were hospitalized before collecting urine
specimens. Some patients do not suffer from CAH due to 21-OH
deficiency with negative results for CYP21A2 gene mutation. Some
patients with early puberty, electrolyte disorders due to many different
causes, some patients with DSD due to sex chromosomal abnormalities,
abnormal process of differentiation, so it is necessary to continue to look
for the causes.

CONCLUSION
2. Validation and Establishment of reference intervals:
2.1.Results of validation of quantitative analysis of steroids is conducted
at Department of Biochemistry - Vietnam National Children's
Hospital meets the standards of repeatability, reproducibility,



recovery, accuracy so it can be applied in diagnosis and monitoring RECOMMENDATIONS

treatment of congenital adrenal hyperplasia. Recommendation of clinicians to apply GC/MS urinary steroid

1.2. The reference intervals for the urinary steroid is established for 17 quantification method in cases of electrolyte disorders and suspicion of
steroid urinary concentrations and 8 important diagnostic ratios for CAH, DSD.
269 healthy children from birth to <11 years divided by 4 age

) ) Deploying more important quantitative urinary steroids PTL,
groups, for each gender when there is a difference between men and

THA, THB, THS in diagnosing disorders of congenital and dysplasia

women meet [FCC/CLSI regulations and serve in diagnosing steroid biosynthetic disorders

ital lh lasia in chil .
congenital adrenal hyperplasia in children Establish more steroids reference intervals for children > 11

2. Application of GC-MS urinary steroid quantification method years old, to support the diagnosis and follow-up treatment in these age

Application of GC-MS urinary steroid quantification method helps group.

to diagnose of 21-OH deficiency in 106 patients (37 patients before
treate hydrocortisone), 113-OH deficiency in 5 patients (3 patients
before treate hydrocortisone), 3B-HSD Il deficiency in 1 patient and
So-reductase type 2 deficiency in 14 patients, of which many
patients were confirmed by genetic mutations analysis respectively.
74 patients have not yet detected typical urinarry steroid disorders.
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