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PAT VAN PE

Réi loan sinh tong hop hormon steroid bam sinh 13 bénh 1y tuyén vo
thuong than, giam téng hop mdt hodc nhiéu hormon vo thugng than do thiéu
mdt phan hodc hoan toan hoat tinh cia enzym xuc tac phan tng tong hop
hormon steroid. Trong nhom nay, mot sd bénh thuong gap 14 thiéu enzym 21—
hydroxylase (21-OH), thiéu 11B-hydroxylase (11B-OH), thiéu 3p-
hydroxysteroid dehydrogenase type II (3-HSD 1II), thiéu Sa-reductase type 2.
Giam hodc mat hoat tinh cic enzym khac nhu 17a-hydroxylase/17,20-lyase,
17p-hydroxysteroid dehydrogenase type 3 (17B-HSD type 3), 11pB-
hydroxysteroid dehydrogenase, corticosterone methyl oxidase II (CMO 1I) va

aromatase gay rdi loan tong hop hormon steroid bam sinh rat hiém gap [1],[2].

R&i loan téng hop hormon steroid bam sinh gy tang san thuong than bam
sinh (TSTTBS), 16i loan nuéc — dién gidi (RLDG), réi loan phat trién gidi tinh
(RLPTGT) ma hau qua c6 thé dan dén tir vong do suy tuyén thuong than. Chan
doan sém cac bénh 1y rdi loan tong hop hormon steroid va diéu tri kip thoi bang
hormon thay thé s& dem lai hiéu qua cao, han ché bién chimg va giam ty 16 tir vong
do suy tuyén thuong than [3]. Sang loc TSTTBS trudc day dugc thuc hién dua
trén dinh luong hormon steroid va tién chit trong mau bang k¥ thuat mién dich
cho tré so sinh [4],[5]. Ngay nay, k¥ thuat sic ky long - khdi phd (liquid
chromatography tandem mass spectrometry: LC/MS-MS) rat hitu ich trong sang
loc TSTTBS va uu viét hon k¥ thuat mién dich [6]. Chén doan TSTTBS dua trén
ky thuat dinh luong steroid niéu bang sac ky khi —khdi pho (gas chromatography-
mass spectrometry: GC/MS) [7],[8]; khang dinh chan doan bang phan tich dot
bién gen tuong tmg [9],[10]. Trong d6, dinh lwong céc steroid niéu bang GC/MS
1a tiéu chuan quan trong giup chan doan nhiéu bénh 1y khac nhau gay rdi loan sinh
tong hop steroid bam sinh tuyén vé thuong than tir hon 35 nam qua [7],[8]. Cac

bién d6i ndng do cac steroid niéu trong cac bénh TSTTBS va rdi loan phat trién



gi6i tinh c6 mAu hinh dic trung vé sic ky dd va ty 1é chan doan cho timg bénh
[11],[12].

Tai Viét Nam, tir 1999 dén 2016 c6 842 bénh nhan dugc chan doén va
diéu tri TSTTBS tai Bénh vién Nhi Trung wong [13]. Hién tai, Bénh vién Nhi
trung uvong dang str dung cac xét nghiém dinh lugng mot sé hormon bang céac
k¥ thuat mién dich. K§ thuat mién dich da giup ich trong nhiéu trudong hop, tuy
nhién nhiéu truong hop phirc tap bi bo sét. Hon 200 trudng hop duoc phén tich
gen CYP21A2, CYP11BI1 gilip chan doan xac dinh thiéu 21-OH hodc thiéu
11B-OH [14],[15]. Mdt sb trudng hop thiéu 3p-HSD II, Sa-reductase type 2
duoc chan doan nhd giri mau phan tich & nude ngoai nén can nhiéu thdi gian
va kinh phi [16],[17]. Bénh vién Nhi Trung wong la trung tdm cham séc suc
khoe tré em hang dau ¢ Viét Nam. Viéc ap dung k¥ thuat phén tich steroid niéu
bang GC-MS phu hop véi diéu kién Viét Nam, giup nang cao chit lugng chan
doan va theo doi diéu tri bénh cho tré em la nhu cau can thiét. ThAm dinh
phuong phap can tién hanh trudc khi dua ki thuat xét nghiém méi vao str dung
nham danh gia hiéu ning ctia phuong phap. Trén co so k¥ thuat 3 duoc chuan
hoa, thim dinh can thiét 1ap khoang tham chiéu gitp dién giai két qua xét
nghiém. Py ciing 1a mot doi hoi bat budc cho cac phong xét nghiém dugc cong
nhan ISO 15189. Do vy, dé tai “Nghién ciru dinh lwong steroid niéu bing
GC/MS trong chin dodn roi loan sinh tong hop steroid bam sinh 6 tré em”
tién hanh véi hai myc tiéu:

Muc tiéu 1: T ham dinh ky thudt dinh luong steroid niéu bcing GC/MS va thiét

Idp khodng tham chiéu steroid niéu & tré em < 11 tudi.

Muc tiéu 2: Ung dung ky thudt dinh lwong steroid niéu bang GC/MS trong chén

dodn mot s6 bénh Iy réi loan sinh tong hop hormon steroid bam sinh.



Chuwong 1
TONG QUAN

1.1. K¥ thuat sic ky khi - khdi pho
1.1.1. Nguyén ly chung ciia ky thuit sic ky

Séc ky 1a mot phuong phép tach va phan tich cac chat trong mot hdn hop
dua vao su phan bd khac nhau cua cac chat giita pha dong va pha tinh.

- Pha tinh (stationary phase) hay pha cd dinh, 1a phan chét liéu hay dung dich
duoc gitr ¢b dinh trong qua trinh sic ky. Pha tinh c¢6 tic dung git cac chét lai.
- Pha dong (mobile phase): 1 phan khi hay dung dich di qua pha tinh, pha

di dong co tac dung kéo cac chat di.

Hai pha nay ludn tiép xtc v6i nhau nhung khong tron 1an vao nhau. Cac
chat c6 4i lyc cang cao v6i pha tinh sé di chuyén cang cham trong qua trinh sic
ky va nguoc lai. Cac phan tir ¢6 trong luong 16m, kich thude 16n sé& di chuyén
cham hon trong cot va xuét hién sau cac phan tir nho, trong lugng phan tir thap.
1.1.2. Sic ky khi — khoi pho

v’ Sic ky khi khdi pho 1a phuong phéap phan tich két hop giita sac ky khi
(GC) va khdi phd (MS) dé xac dinh cac thanh phan hoat chat khac nhau trong
mau thir. Cac mau sic ky khi & dang hoi hoac dang khi.

v/ Nguyén 1y: Sic ky khi gitp phan tach cac thanh phan khac nhau trong
mAu thanh cac chit nho 4i luc ciia mdi chit trong hdn hop mau co sy twong tac
khac nhau vé6i pha tinh. Cac phan tir c6 trong lwong nhé hon s& xudt hién trude,
cac phan tir ¢6 trong luong 16n hon s& xut hién sau trén sic ky db. Phan khoi
ph6 c6 nhiém vu xé4c dinh dinh tinh va dinh lugng cac chat. O bo phan khbi phd
cac phan tr me¢ dugc chon loc trude khi bi ion hoa va bi bén pha thanh cac
manh ion. Cac ion chon loc dac trung cho mdi chét duoc chuyén dén bod phan
loc. Dya trén khéi luong, bo loc Iua chon chi cho phép cac hat co khéi luong
nam trong mot gio1 han nhét dinh di qua. Thiét bi cam bién c6 nhiém vu dém

s6 lugng cac hat co cung khdi lugng. Thong tin nay sau d6 dugce chuyén dén



may tinh dé tinh toan cac tin hiéu do bd cam bién cung cip va dua ra két qua
khéi pho.

GC/MS duoc coi 12 tiéu chuan vang dé xac dinh cac hoat chét boi do nhay
va dd dic hiéu cao, mdi chit duoc dic trung boi thoi gian luu va cac manh ion
dic hiéu cho céu trac phan tir cua hoat chat d6. GC/MS duge ung dung trong
phat hién thudc, cac san pham chuyén héa trong nudc ticu, cac chét co trong
mAu thir chua biét. GC/MS 1a mot phuong phéap c6 d6 nhay cao duoc sir dung
dé dinh tinh va dinh luong cac chét & thé khi (hay duoc hoa hoi). Ngudng phat
hién cua phuong phép 1a picrogram [18].
1.1.2.1. Céu tao ciia hé thong GC/MS
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2. Bo diéu khién khi nén

Hinh 1.1. Ciu tao hé thong siic ky khi — khoi phé [19]
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v/ Cira tiém mau: gdbm mot bom tiém mau tu dong (3), dung mdi chtra hdn
hop cac chét s& duogc tiém tu dong vao hé théng tai ctra ndy. Mau sau d6 duoc
hé théng cap khi, diéu khién khi nén (1 va 2) dan qua hé thdng sic ky khi,
thuong str dung cac loai khi tro nhu heli, hydro. Nhiét d§ ¢ ctra tiém mau dugc
nang 1én cao dé mau tir dang 1ong trd thanh dang khi.

v V6 ngoai: vo ngoai ctia hé théng GC chinh 13 mét 16 nung dic biét (4).
Nhiét do cua 10 nay dao dong tir 40°C cho dén 320°C.

v Cot: bén trong hé théng GC chinh la mot cudn 6ng nho hinh tru véi1 mat
trong duoc trang bang mot loai polymer dic biét (5). Cac chat trong hdn hop
duoc phan tach bang cach chay doc theo cot ndy. Sau d6, khi phan tach hon
hop thanh cac thanh phan khac nhau dya theo 4i lyc khac nhau véi pha tinh,
cac chét chuyén qua bo phan két ndi sang bo phan khdi pho.

v/ Ngudn ion: nguén ion (7) cung cap ion dé ion hoa cc san pham trong
hdn hop sau khi phan tach. Ton me chuyén dén bd phan phan tich khéi lugng
(8), ban pha tao thanh cac manh ion dic trung cho cdu tric phan tir ciia chat
phan tich. Cac manh ion dugc chon loc, phat hién bﬁng dau do khoi phé rat dic
hiéu (9).

v/ Hé thdng chan khong: duy tri ap luc chan khong trong bd phan khdi phd
(10).

v Bang diéu khién dién tir: sir dung dé diéu khién hé thong (11).
1.1.2.2. Ky thujt dinh lrong steroid niéu baing GC/MS

Nguyén ly ky thudt theo Honour JW [18],[20]: thity phan steroid lién hop
bang enzym glucuronidase/sulphatase sau do tach chiét cac steroid tu do va tao
dan xuét steroid lan lugt v6i methoxyamin va trimethylsilylimidazole (TMSI).
Tinh sach steroid trudc khi bom mau vao hé thdng sic ky khi- khdi phé. Trong
may, steroid dugc lam bay hoi & nhié¢t d6 cao. Sau khi phan tach cac steroid boi

b phan sdc ky khi, steroid dugc van chuyén dén bo phan khdi phé. Ion hoéa cac



steroid va ban pha tao cac manh ion dic trung cho céu tric timg steroid va phét
hién bang dau do khéi phé.

Quy trinh ky thudt

Thity phén steroid niéu lién hop véi acid glucuronic va acid sulphuric bang
enzym glucuronidase va arylsulphatase & nhiét do 37°C qua dém hodc ¢ 55°C
trong 3 gio. Hoat hoa cot Bond Elut bang methanol va rira lai bang nudc cét.
Cho mau 1én cdt, cac steroid tu do dugc tach chiét, tinh sach béng cot Bond
Elut C18, chi steroid duoc gitr lai tai mang loc cua cdt. Steroid tu do duogc rura
giai bang methanol va lam kho bang cach cho bay hoi dé loai bo methanol khoi
steroid. Tao dan xuét gitra steroid véi methoxyamine va TMSI dé bao vé cac
nhém chirc —OH khong bi phan huy bdi nhiét do cao trong khi lam hoa hoi
steroid va thuc hién sic ky khi. Steroid sau khi tao dan xuét va tach chiét duoc
bom truc tiép vao may sic ky khi khéi phd va duge van chuyén trong cot sic
ky nho khi tro nhu heli. Sau khi phan tach cac thanh phan steroid khac nhau
nho tuong tac voi pha ran, cac steroid dugc van chuyén dén bd phan khdi phé.
Tai day dudi tac dung cia dong dién céc steroid ni¢u dugc ion hoa, dugce ban
pha tao thanh cac manh ion dic trung cho cdu triic phan tir cia cac steroid.
Trong phuong phap SIM (selected ion monitoring), chi ion chon loc méi dén
bd cam bién dé phat hién. Mi steroid niéu dic trung bang mot dinh (peak) trén
sdc ky do, thoi gian xuét hién dinh tir khi miu di qua cot duoc goi 1a thoi gian
lru. Manh ion dugc ban phé tir phan tir me dic trung giup nhan dién steroid
trén sic ky d6 [18].

Chuén noi (internal standard) duoc cho vao cac mau véi mot lugng nhu nhau
dé hiéu chinh sy mat mét trong qua trinh phén tich. Miu chuén duoc phén tich
cuing voi mau bénh dé xay dung dudng chuan gitp tinh ndng do steroid trong mau
thir. Xac dinh thoi gian luu, ion dic hiéu tuong Umg ctia cac steroid trong mau thir

dwa vao phén tich cac steroid tinh khiét trong mdi mé phan tich.



Uu diém k¥ thuat dinh luong steroid niéu bang GC/MS: sic ky gitip phan
tach céc steroid riéng biét, cac dong phan dugc phan biét trén sic ky dd nho
thoi gian luu khac nhau. Cac phan tir ¢6 cung trong lugong duoc phan biét nho
ion dic hiéu cho mdi steroid. Ky thuat c6 do nhay cao, c6 kha nang dinh luong
mau cb néng do thép do khé nang c6 dic, tinh sach. P dac hiéu cao nho phan

tich c4u triic phan tir cta céc steroid [11].

Nhurge diém ky thuat: thoi gian xét nghiém 1au hon so véi LC/MS-MS do
thoi gian thily phan va tao dan xuat kéo dai. Toan bd qua trinh chudn bi miu
thuc hién thu cong, can nguoi thuc hién c¢6 kinh nghiém. Sd luong mau duoc
thue hién nho do khéng thé ty dong hoa qua trinh chuan bj mau. K5 thuat kho
pho bién rong rai va két qua co thé khong t6t & miu cua tré so sinh do ndng do

cac steroid rat thap trong nudc tiéu.

Han ché sai sé: Toi wu hoa diéu kién phan tng cta enzym glucuronidase
bang pH thich hop ctia dung dich dém. On dinh steroid ty do sau khi thity phan
bang vitamin C. Trudc khi tao dan xudt can 1am khé hoan toan methanol dé
tranh su e ché khi tao dan xuét, thoi gian va nhiét d6 tao dan xuét can on dinh,
lua chon ion ddc hiéu cho mdi steroid niéu [21]. V&i cac mau nudc tiéu loang
clia tré so sinh co thé co dic béng cach tach chiét qua cot mot thé tich nudc tiéu

16n hon trude khi thuy phan [22].

Moi steroid ni¢u c6 thé 1a sdn pham chuyén hodéa cua mdt hodc nhi€u
hormon steroid khac nhau. Nguoc lai, mt hormon c6 thé chuyén hoa tao ra
nhi€u san pham steroid ni¢u. Danh muc chit viét tat, tén day du va ngudn goc

mot sd steroid niéu dugc mo ta chi tiét trong bang 1.1 [11].



Bdng 1.1 Mét s6 san pham chuyén héa steroid niéu

Tén viét tit

Tén day du

San pham chuyén héa cia

Androstenedione, testosterone,

An Androsterone
Sa-dihydrotestosterone, DHEA
Et Etiocholanolone Testosterone, DHEA
DHEA Dehydroepiandrosterone Dehydroepiandrosterone
11B-OH-An 11B-Hydroxy-androsterone 11B-OH-androstenedione, cortisol
11B-OH-Et 11B-Hydroxy-etiocholanolone Cortisol
11-OXO-Et 11-Oxo-etiocholanolone Cortisol
Dehydroepiandrosterone,
16a-DHEA 16a-OH-DHEA
Dehydroepiandrosterone-sulfate
) Progesterone, 11-
PD Pregnanediol )
deoxycorticosterone
SPD Pregnenediol Pregnenolone
Pregnadienol Pregnadienol Pregnenolone (pregnenediol)
170HPN 17-OH-pregnanolone 17-OH-progesterone
3a5a17HP 3a5a-17-OH-pregnanolone 17-OH-progesterone
PT Pregnanetriol 17-OH-progesterone
SPT 5-Pregnenetriol 17-OH-pregnenolone
PTL Pregnanetriolone 21-Deoxycortisol
THDOC Tetrahydrodeoxycorticosterone |1 1-Deoxycorticosterone
THS Tetrahydro-11-deoxycortisol 11-Deoxycortisol
Tetrahydro-11-
THA ) Corticosterone
dehydrocorticosterone
So-Tetra-11-
SaTHA ) Corticosterone
dehydrocorticosterone
THB Tetrahydrocorticosterone Corticosterone




Tén viét tat Tén diy da San pham chuyén hoéa ciia
5aTHB Sa-Tetrahydrocorticosterone Corticosterone
THALDO Tetrahydroaldosterone Aldosterone
THE Tetrahydrocortisone Cortisol, cortisone
THF Tetrahydrocortisol Cortisol
SaTHF Sa-Tetrahydrocortisol Cortisol
o-Cortolone o-Cortolone Cortisol, cortisone
B-Cortolone B-Cortolone Cortisol, cortisone
a-Cortol a-Cortol Cortisol
B-Cortol B-Cortol Cortisol
6B-OH-cortisol 6B-OH-cortisol Cortisol

1.2. Thim dinh phwong phap va thiét 14p khoang tham chiéu
1.2.1. Tham dinh phwong phap

Tham dinh phuong phap 12 viéc cung cip nhitng bang ching khach quan
cho thdy mot phuong phap du kién st dung hodc dang st dung c6 thé dap ung
duoc cac yéu cau dit ra. Thim dinh phuong phap (method validation) can thuc
hién véi cac phuong phap chua dugce nha san xuat thim dinh, cic phuwong phap
c6 su thay ddi so v6i ban dau. Trong khi d6 xac nhan phuong phap (method
verification) 14 x4c nhan lai cac gia tri cia nha san xuat cong bd vé két qua tham
dinh phuong phap. Hién nay, nhiéu thuat ngir khac nhau dugc st dung nhu
danh gia phuong phép, dinh tri phuong phap, xac nhan gia tri st dung cua
phuong phap, phé duyét phuong phap. Cac thuit ngit nay déu 1a cach goi khac
nhau ctia thim dinh phuong phap/ xac nhan phuong phap.

Tham dinh phuong phap nhim danh gia sai sb k¥ thuat ciia phuwong phap
phan tich - mdt budc quan trong trudce khi dua phuong phap moi vao st dung

hodc sau khi hi¢u chinh phuong phap. Cac phuong phap do ludong ludn bi anh
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hudng bdi sai s6 ngau nhién va sai s hé thong. Sai s6 hé thong ludn xay ra theo
mot huéng va 1am cho tat ca cac két qua xét nghiém cao hon hodc thap hon gia
trj thuc. Dé khang dinh cac tiéu chuan k§ thuét cta phuong phap dap ung vai
tiéu chuan chat lugng, cac sai ) gap phai la chép nhan duge, can tham dinh
phuong phéap véi cac thuc nghiém thich hop.

Dbi v6i cac phuong phap phan tich hoa sinh, cac thong sé can tham dinh
bao gdm: d6 dic hiéu phan tich (Analitical Specifility), do nhay phan tich
(Analytical sensitivity), khoang tuyén tinh va dudng chuan (Linearity range and
Calibration curve), d0 l¢ch/dd dung (Bias/truenesss) hay do chinh xac/ xac thuc
(Accuracy), do 1ap hay do tap trung (Precision). Sau khi cac thong s6 tham dinh
duoc dam bao can thiét 1ap khoang tham chiéu (Reference intervals). Viéc lua
chon cac thong sé tham dinh tuy thudc vao k¥ thuat a4p dung trong phong xét
nghiém, yéu ciu ciia phuong phéap, diéu kién va ngudn lyc ciia phong xét
nghiém...

D¢ nhay phan tich (Analytical Sensitivity)

Hudng dan cua CLSI khuyén cdo st dung 3 thong sb sau:

Gi6i han tring (limit of blank: LOB) 13 két qua do ludng cao nhét co thé
quan sat dugc clia mau tring; thuong ude tinh bang gia tri trung binh + 1,65SD
clia mau trang.

Gi6i han phat hién (limit of detection - LOD) 1a ndng d¢ thap nhit cua
chat phan tich c6 thé phat hién duoc bang phuong phap dinh luong ¢ diéu kién
xac dinh.

Gi6i han dinh luong (limit of quantification: LOQ) 12 ndng d¢ thip nhat
clia chat phan tich co thé dinh lugng dugc ma két qua c6 do 1ap va do tai lap

chap nhan duoc, CV < 20% [23].
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D¢ lap va tdi lap (Precision)

Do 1ap (con goi 1a d6 chum, do tap trung) 1a mirc d6 gan ding gitra cac
két qua thyc hién doc 1ap trén cung mdt mau va trong cung mot diéu kién thuc
hién. Thyuc nghiém danh gia d6 13p wdc tinh sai sé ngau nhién gy ra boi cac
yéu t6 khac nhau trong qua trinh tién hanh cua phuong phap. Pay dugc xem
nhu thuc nghiém dau tién trong danh gia mot phuong phap mai.

C6 hai loai d0 lap can danh gia: do lap ngin han (short-term precision)
con goi 13 d6 ldp trong mot 1an chay (within-run precision); do tai lip (long-
term precision) 1a do lap gitta cac 14n chay (between-day precision, day-to-day
precision). Pé xac dinh do 1ap co thé st dung mau chuén, miu ndi kiém hodc
mau bénh pham, miu tron cd chat nén giong nhu mau bénh dé danh gia. S6 lan
chay lap lai t6i thiéu 14 20 1an trong mot ngay véi do 1ap lai va trong > 20 ngay
voi d6 tai 1ap. Tinh SD va CV tir cac két qua chay lap lai thu dugc, so sanh két
qua CV véi tiéu chudn cho phép.

Do xdc thuce hay dp chinh xdc (Accuracy)

Do xé4c thuc 1a mirc d6 gan dang gitra két qua mot phép do va gia tri that
cua phép do, tri s6 thuc 13 khai niém ly tuong rat kho thuc hién duge trén thuc
té ma chi co gia tri thuc theo quy udc.

Thue nghiém so sanh phuong phap duogc tién hanh dé danh gia do xac thuc
(accuracy) hay sai so hé thong ctia phuong phap. Tién hanh phén tich cic mau
bénh pham ctia bénh nhan bang phuong phap méi (phuong phép can tham dinh)
va phuong phéap tham chiéu (reference method), sau d6 danh gia sai s6 hé thong
dua trén sy khac biét giita hai phuong phap. Nhiéu thuat toan thong ké co thé
st dung dé phan tich két qua cua thir nghiém so sanh phuong phéap: do thi khac
biét (difference plot), dd thi so sanh (comparison plot), phan tich hoi quy tuyén
tinh, tinh hé sd twong quan. Phuong trinh twong quan thiét 14p dwoc tir phan
tich hdi quy tuyén tinh 13 y = ax + b. Trong d6 y 1a két qua ctua phuong phap
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xét nghiém can tham dinh, x 1a két qua phuong phéap tham chiéu, a 1a d6 dbc, b
1a giao diém cua do thi v6i truc tung. Po dbc cho biét sai s6 ty 18 (proportional
error) gitta phuong phéap can xac nhan véi phuong phéap tham chiéu, 1y tuéng a
c6 gia tri bang 1 (thudng 1a 95% CI cua d6 doc a bao ham gia trj 1). Giao diém
cho biét sai s6 hing dinh (constant error) gitta phwong phap can xac nhan voi
phuong phéap tham chiéu, 1y tudéng b c6 gia tri bang 0 (thudng 12 95% CI cua
gia tri b bao ham gia tri 0).

Su khéc biét giita phuong phap can tham dinh véi phuong phap tham chiéu
can duoc phén tich, danh gia. Néu sy khac biét nho, c6 thé xem nhu hai phwong
phap c6 do xac thyc twong dwong nhau, hai phuong phép twong dong va phuong
phap moéi co thé thay té cho phuong phap tham chiéu. Néu su khac biét 1on va
khong thé chap nhan duoc vé y khoa, can phai danh gia xem phwong phap nao
xac thuc hon. Thyc nghiém danh gia do thu hoi (recovery experiment) va thuc
nghiém danh gia yéu t nhidu (interference experiment) c6 thé sir dung dé cung
cép thém cac thong tin [23].

Trén thuc té, phong xét nghiém khé 6 thé co phuong phap tham chiéu dé
so sanh véi phuong phap can thim dinh. Trong truong hop nay, thuc nghiém
danh gia 6 xac thuc c6 thé duoc tién hanh bang viéc tham gia vao chuong trinh
ngoai kiém. So sanh két qua thu dugc cua phuwong phap 1am tai phong xét
nghiém va két qua ngoai kiém giri vé. Chuong trinh ngoai kiém steroid niéu rat
hiru ich va can thiét trong so sanh, danh gia két qua giita cac phong xét nghiém
khac nhau cing tham gia trén thé gigi [24].

Thuc nghiém xdc dinh dp thu hoi (recovery experiment)

St dung hai mau trong ¢6 mau 1 thém chat chuan, mau 2 thém cung thé
tich dung dich pha lodng chit chuan. Thé tich thém vao phai khong qua 10%
dé khong anh hudng dén chat nén phan tich va khong vuot ra ngoai giéi han
tuyén tinh cta cc chét phan tich. Phén tich hai mau trén, mdi mau duoc do lap

lai >3 14n va tinh do thu hoi.
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Cong thirc tinh ndng do thu hoi va % thu hdi nhu sau:

Nong d6 chuan thém vao = Nong do chuin x thé tich chuan thém vao (mL)

Nong d6 thu hdi = Nong do mau thém chuan — Nong do miu thém nudc cat

Thu hdi (%) = Nong d6 thu hdi / Nong d6 chuan thém vao x 100

Honour JW thiy rang két qua thAm dinh phuong phap dinh luong steroid
niéu thudng c6 do thu hdi dat khoang 90%, d6 1ap va do tai lip khoang < 25%,
do nhay tuy thudc tirng xét nghiém dinh lugng steroid, dé phat hién duogc dinh
trén sac ky dd can khoang 10ng steroid tiém vao cot sic ky hodc 200pg steroid
duogc tiém vao ¢t v6i sic ky khi — khdi phd chon loc ion (GC/MS-SIM) [18].
1.2.2. Thiét lap khoang tham chiéu

Khoang tham chiéu 1 khoang phan b6 dic trung cia gia tri @ mot quan
thé tham chiéu sinh hoc. Khoang tham chiéu 1a dic tinh cudi cung dugc ddnh
gia trong qua trinh tham dinh phuong phap vi khoang tham chiéu khong phai
12 yéu t& quyét dinh hiéu ning ctia phuong phap c6 chip nhan dugc hay
khong. Néu phuong phap chdp nhan duogc thi diéu quan trong tiép theo 1a
thiét 1ap khoang tham chiéu méi cho xét nghiém hoic xac nhan khoang tham
chiéu cuia nha san xuit dé hd tro cho viéc dién giai két qua xét nghiém cua
nguoi bénh.

Hudng dan CLSI EP28A-C3 dua ra quy trinh chi tiét giup phong xét
nghiém c6 thé thiét 1ap hodc xac nhan khoang tham chiéu [25]. Véi mdi k¥
thuat xét nghiém méi dugc trién khai tai phong xét nghiém, rat can thiét lap
khoang tham chiéu (reference interval) vi cac thong sb d6 co sy khac biét giira
cac doi tuong: su khac biét theo gioi tinh, theo tudi, theo ching toc va vung dia
ly. Vi vay cac chuyén gia y té khuyén céo, mdi phong xét nghiém nén tu thiét
1ap gi4 tri tham chiéu cho riéng minh véi mdi xét nghiém theo cac budc:

Budc 1: lya chon quan thé tham chiéu 14 quan thé nhitng ngudi khoe manh
it c6 nguy co mic cac bénh duge nghién ctru ma tir dé lya chon ra ddi tuong

tham chiéu dé thiét 1ap khoang tham chiéu. Quan thé tham chiéu can dai dién
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cho quan thé 16n. Can ctr vao cac thong tin va cac nghién ctru ¢6 trude dé lya
chon quan thé nghién ctru thich hop.

Budc 2: lya chon ddi twong tham chiéu trong quan thé nghién ciru ma
cach don gian nhét 1a dya vao bd cau hoi phong van. Cac cau hoi phong van
nhiam xac dinh théng tin ¢4 nhén, cac thoi quen va yéu tb co thé anh hudng
dén xét nghiém can xay dung khoang tham chiéu dé loai bo nhitng c4 nhéan ¢6
nguy co cao mic bénh dugc nghién ciru. Mot sé yéu t6 can duge phong vén
1a hat thudc, uéng rugu, mang thai, tién st gia dinh, cac thube hién dang
dung... Thong thuong c6 hai cach 14y mau dé thiét 1ap khoang tham chiéu 1a
lay mau tryc tiép va ldy miu gian tiép. Mau truc tiép duoc 1ay tir ddi tuong
tham chiéu da dugc Iya chon qua sang loc bang bd cau hoi phong van véi
ngudi khoe manh trong cong dong. Cach 1y mau gian tiép tir nhitng mau da
thu thap dé cho muc dich khac trong phong xét nghiém nhu miu cua ngudi
cho mau khée manh, cua ngudi dén kham sire khoe dinh ky, cua ngudi thuc
hién xét nghiém sang loc ctia ngudi bénh dén thuc hién tiéu phau hodc nguoi
dén lam sang loc gen.

Budc 3: chuén bi phan tich mau va phan tich mau véi cac trang thiét bi dé
phan tich miu can chuan bi tot nhat, 6n dinh va di qua danh gia dat két qua
tham dinh tot. T6i uu hoa cac didu kién phan tich (nudc, hoa chat, nhan luc) dé
két qua phan tich miu nham xay dung khoang tham chiéu chinh x4c nhat.

Budc 4: thu thap mau, vin chuyén va bao quan mau. Tuy thudce loai mau
va thu thip mau dang thoi gian thich hop nhét, van chuyén va bao quan miu
phu hop theo huéng dan 14y mau va bao quan mau cua nha san xuét. S lugng
mau can dé thiét 1ap khoang tham chiéu phai dam bao c6 thé phan biét phan vi
thtr 2,5 va thir 5 cling nhu phan vi thir 95 va 97,5 1a > 39 mau. Thong thuong
véi cac xét nghiém thuong quy ¢ ngudi trudng thanh khoe manh, ¢& mau tdi
thiéu duoc khuyén cdo 1a 120 miu cho mdi nhém. Céac xét nghiém phirc tap,

dét tién, ddi twong tré so sinh khé 1ay mau sb lugng miu co6 thé thip hon.



15

Budc 5: phan tich mau theo quy trinh chudn d3 xay dung, cha ¥ cac yéu
t6 anh huong dén két qua xét nghiém. Cac xét nghiém mai, may phan tich mai
can tham dinh phuong phap dat yéu ciu chét luong trudc khi thuc hién phan
tich mau dé xay dung khoang tham chiéu. Thadm dinh phuong phap bang cac
thong s6 do 1ap, do tai 1ap, 6 thu hoi, gidi han phat hién, khoang tuyén tinh
can thuc hién theo huéng dan ciia CLSI nham dam bao két qua phan tich.

Budc 6: loai bo s6 liéu phan tan va tinh gia tri khoang tham chiéu. Céc sd
lidu sau khi phan tich can xac dinh sy phan b ciia ching theo quy luat chuan
(Gauss) hay khong. Céc s6 liéu phén tan ¢ hai dau thdp va cao sau khi xip xép
theo thir ty ting dan can xem xét loai bo. Tinh gia tri khoang tham chiéu tuy
thudc su phan bd ciia s6 liéu, néu phan bd khong theo quy luat chuan thi khoang
tham chiéu duoc la?iy 1a 95% gia tri nam gifra tr phan vi 2,5 dén phan vi 97,5.
Néu phan bb s6 liéu theo quy lut chuan khoang tham chiéu dugc tinh 1a gia tri
trung binh £ 2SD.

Thiét 1ap khoang tham chiéu can nhiéu thoi gian, cong suc, tién bac nén
khong d& thyc hién & tit ca cac phong xét nghiém cho tit ca cac xét nghiém. Tuy
nhién, thiét 1ap khoang tham chiéu 1a bit budc véi cac k¥ thuét 1an dau duoc trién
khai va chua c6 khoang tham chiéu ctia nha san xuat hay khoang tham chiéu cua
phong xét nghiém khac 14n can. Vi vy, c6 thé sir dung cach tht hai 13 xac nhan
khoang tham chiéu ctia phong xét nghiém khac hodc nha san xuét cho cac phong
xét nghi¢m nho, it c6 diéu kién thiét 1ap mai khoang tham chiéu.

Khoang tham chiéu néng do va ty I¢ céc steroid ni¢u dugc nhiéu tac gia
cong bd trén cac tap chi thé gidi. Caulfield M va cong su thiét 1ap khoang tham
chiéu cho 59 tré so sinh theo don vi pg/g creatinine va sir dung mau nudc tiéu
ngiu nhién trong d6 c6 mot s steroid dic trung cho tré so sinh nhu 6a-OH-
THA, 16a-OH-DHEA, 60-OH-THS... [7]. Homma K va cong su xdy dung
khoang tham chiéu cho 62 tré so sinh sir dung don vi mg/g creatinine, trong d6

c6 ndng d6 PTL va ty 16 PTL/(B-THE + o-THE) dé chan doan thiéu 21-OH cho
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tré so sinh [12]. Nasser A. Dhayat va cong su nghién ctru thiét 1ap khoang tham
chiéu steroid niéu theo don vi pg/mmol creatinine cho 43 tré tir méi sinh dén 1
tudi & nhiéu tuan khac nhau nham thiét 1ap dudng cong su bién dbi cac steroid
niéu theo thoi gian phat trién cia tré [26]. Lucas-Herald AK thiét 1ap khoang
tham chiéu cho céc ty 18 chan doan ¢ 252 ddi twong tir so sinh dén truéng thanh
[27]. Bén canh d6, nhiéu bai bao khi cong b tg dung dinh luong steroid niéu
bang GC/MS trong chan doan ca bénh 1y rdi loan sinh tong hop hormon steroid
d3 cong bd gia tri tham chiéu 1am cin cir chan doan.

1.3. Sinh tong hop hormon steroid va bénh rdi loan tong hop steroid bam sinh
1.3.1. Tong hop hormon steroid

Cholesterol dugc van chuyén vao trong ty thé nho protein StAR (steroid
acute response protein). Trong ty thé, cholesterol cat di mot chudi 5C nho
enzym desmolase tao ra pregnenolone 1a chat trung gian, pregnenolone ra khoi
ty thé dén ludi noi bao dé tong hop nén ca ba nhom hormon steroid.

Nhom 1 gém cac hormon tham gia chuyén héa mubi nuéc nhu DOC,
corticosterone, 180H-corticosterone, aldosterone (nén mau xanh 14 cay).

Nhom 2 gbém cac hormon tham gia chuyén héa glucose nhu 11-
deoxycortisol, cortisol, cortisone (nén mau cam).

Nhom 3 gém cac hormon sinh duc nam nhu testosterone, Sa-DHT
(nén mau xanh dam). Hormon sinh duc nir nhu oestrone, oestradiol (nén
mau hong).

Mot sd tién chat dé téng hop cho ca ba nhém hormon dac biét hormon
sinh duc c6 nén mau xanh nhat va tién chat tong hop cortisol nhu progesterone,
17-OHP (nén mau vang).

Céc gen CYP21A2, CYPI11BI1, HSD3B2, CYP11B2, CYP17Al... 1a
gen quy dinh téng hop cac enzym 21-OH, 118-OH, 3p-HSD, 17a-OH...

Cac san pham chuyén hoa cua steroid trong nudc tiéu nhu THE
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(tetrahydrocortisone), THF (tetrahydrocortisol), Sa-THF, THS (tetrahydro-11-
deoxicortisol), THA (tetrahydroaldosterone), THB (tetrahydrocorticosterone), An
(androsterone), Et (etiocholanolone), PD (pregnanediol), PTL (pregnanetriolone),
PT (pregnanetriol), 17T0OHPN (17-hydroxypregnanolone)...

Cholesterol

outer
rmilachandrial membrane
mner

Cholesteral

Hinh 1.2. So do sinh tong hop cdc hormon steroid [11]
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1.3.2. Bénh ly rdi loan téng hgp hormon steroid bam sinh

Céc rdi loan sinh tong hop hormon steroid bam sinh bao gom [1],[2]:

Nhom 1: bat thuong tong hop glucocorticoid gy ting san thuong than
bam sinh do tuyén thuong than giam hodc mét kha nang tong hop cortisol.

Nhom 2: bat thuong tong hop hormon chuyén héa mudi-nude va
glucocorticoid gy mat can bang nudc — dién giai.

Nhom 3: bat thudng tong hop hormon sinh duc: giam tong hop androgen
hoic estrogen gy rdi loan phat trién gidi tinh.

Ngoai ra, c¢6 thé gap cac bat thudng tai thu thé cia hormon steroid gay ra
cac triéu chung gidng véi rdi loan tong hop hormon steroid.
1.3.2.1.Réi logn sinh téng hop hormon nhém glucocorticoid géy ting sin

thwong thdn bam sinh

Ca 1am sang dau tién mac TSTTBS duoc mb ta trong y vin vao nim 1865
boi mot nha giai phiu ngudi Italia [2]. TSTTBS 1a bénh di truyén gen lin trén
nhiém sic thé thuong do dot bién gen gay thiéu hut mét trong nam enzym tham
gia tong hop cortisol hodc bat thudng protein van chuyén cholesterol vao trong
ty thé. Khi ndng d6 cortisol thap kich thich tuyén yén ting bai tiét ACTH, lam
tang sinh té bao tuyén thuong than gy ting san thuong thén, ting tiét androgen
ngudn gbc thuong than giy réi loan phat trién gidi tinh ¢ nit. Cac thé bénh
TSTTBS la:

- TSTTBS do thiéu enzym 21-OH.

- TSTTBS do thiéu enzym 11B-OH.

- TSTTBS do thiéu enzym 3B-HSD type II.

- TSTTBS do thiéu enzym 17a-hydroxylase/17,20 lyase.

- TSTTBS thé lipid héa (Lipoid adrenal hyperplasia) do bat thudng
protein StAR hodc enzym tach cholesterol khoi protein van chuyén P450scc.
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- Thiéu hut Cyt P450-oxidoreductase (POR) gy giam hoat tinh dong thoi

mot sb enzym nhu 21-OH, 170-hydroxylase, aromatase.
Thiéu enzym 21- hydroxylase

Enzym 21-OH xuc tac phan tmg chuyén 17-OHP thanh 11-deoxycortisol
tién chat dé téng hop cortisol va xac tac chuyén progesterone thanh 11-
deoxycorticosterone tién chat dé tong hop aldosterone. Thiéu hut enzym
21-OH thuong gip nhét trong s6 cac rdi loan tong hgp hormon steroid, gdm thé
6 dién mat mudi, thé nam hoa don thuan va thé khong cb dién [28]:

Thé mat mudi c6 triéu chung thira androgen tir trong bao thai, rdi loan
nude va dién giai, chiém khoang 75% ngudi bénh mic TSTTBS thé co dién.

Thé nam hoa don thuan khong réi loan nudc dién giai, chi thira androgen
tir trong bao thai, chiém khoang 25% ngudi bénh mic TSTTBS thé c¢6 dién.

Thé khoi phat mudn hay khong ¢ dién v6i ddu hiéu thira androgen xuét

hién muodn sau khi sinh, khong c6 r6i loan nudc—dién giai.

Pén nay, hon 30 triéu tré so sinh da dugc sang loc ¢ trén 30 qudc gia va
vung lanh thd. Tan xuit mic thiéu enzym 21-OH thé cd dién khac nhau tuy
theo tirmg chiing tdc, ving dia 1y, trung binh & Hoa Ky va chau Au 1a khoang
1:15.000 d&én 1:16.000 tré so sinh séng [29]. Tan xuit TSTTBS thiéu 21-OH
thé ¢ dién & New York 1a 1:18.170 [30], & vang Emilia thudc Italia 13 1:8.586
[31]. Tan xuat mic TSTTBS cao nhat & nguoi Yupik Eskimos & phia tdy nam
bang Alaska (1:282) va ngudi dan séng trén dao Réunion thudc Phap & An Do
Duong (1:2.141) [5]. Tan xuat thiéu enzym 21-OH thé khong cb dién cao hon
thé co dién va c6 thé 1én dén 3% tuy timg chung tdc, trung binh khoang 1:100
& quan thé nguoi da tring, cao nhat 1a 1:27 & ngudi Ashkenazi Jews, 1:53 ¢
chung toc Tay Ban Nha, thdp hon ¢ mot sé nude chau Au [28]. Mic du gia
thanh dé phat hién duoc mot truong hop méc TSTTBS la kha 16m, tuy nhién
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viéc sang loc, phat hién som giup diéu tri kip thoi cho nguot bénh dugc thuc
hién thuong quy ¢ nhiéu nudc trén thé giéi tir nhitng nim 1980 dén nay
[311,[32],[33].

Pdc diém lim sang:

Triéu chimg ndi bat & ngudi thiéu enzym 21-OH ¢ dién 1a do ting ndng
d6 androgen trong mau biéu hién cac ddu hiéu nam hoa & tré nit xuat hién tir
khi mang thai va biéu hién ngay sau sinh. Co quan sinh duc nit bién d6i theo
huéng gidng bd phan sinh duc nam: phi dai 4m vat gidng duong vat, mac do
phan loai theo Prader tir @6 I dén V. Co quan sinh dyc bén trong nhu tir cung,
voi trimg, budng trimg & bé gai binh thudng. O tré nam, khéng c6 dau hiéu bat
thuong ¢ bd phan sinh duc [3],[28].

Réi loan nude — dién giai: aldosterone giam & khoang 75% truong hop
mac TSTTBS thé 21-OH ¢6 dién gy ha natri, kali ting cao va dau hiéu mat
nudc man tinh Xuat hién nhu gidm can, da kho, nhan, thép 10m, li bi, cham
chap tham chi hon mé.

Khoang 25% ngudi bénh thiéu hut 21-OH ¢6 dién chi biéu hién rdi loan
gi6i tinh don thuan ma khong c6 réi loan dién giai. Cac dau hiéu nam hoa xuat
hién sém ngay sau khi sinh & tré nir [2],[3].

Thé khong ¢ dién hay thé khoi phat mudn: cac dau hiéu thira androgen
xuat hién sau khi sinh. Lan dau tién, mot truong hop TSTTBS thé khoi phat
mudn dugc phat hién ndm 1957 & mot nit cham c6 con voi diu hi¢u ram long
va ¢6 nhiéu mun trung ca [34]. O nam, cac ddu hiéu cham c6 con do
testosterone dugc san xudt tai tuyén thuong than thay vi tai tinh hoan gdy giam
sinh tinh trung, tinh hoan kém phéat trién [28],[34].

Pdc diém cdn lém sang:

Xét nghiém mau c6 thé thay tinh trang réi loan nudc- dién giai & nguoi

bénh TSTTBS thé mat mudi véi néng do natri thép, néng do kali cao, hoat
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tinh aldosterone thap trong khi hoat tinh hé renin ting cao. Nong do cortisol
c6 thé thap hoic binh thuong tuy thoi diém 1dy mau nhung ndong d6 ACTH
trong mau thuong ting ¢ moi lta tudi. Nong d6 17-OHP, DHEA,
androstenedione, testosterone ting rat cao trong mau khi thiéu nién va trudng
thanh & thé thiéu hut 21-OH c6 dién. V&i thé khong cd dién, xét nghiém thay
tang nong d617-OHP trudc va sau 30-60 phut khi lam nghiém phap kich thich
bang ACTH [3].

Xét nghiém di truyén: thiéu enzym 21-OH 1a bénh rdi loan sinh tong hop
steroid bam sinh, di truyén gen lan do d6t bién gen CYP21A1 trén nhiém sic
thé s6 6 (6p21.3). Mot s6 dot bién nang (null) gdy mat gan nhu hoan toan hoat
tinh enzym 21-OH (hoat dd 21-OH con lai dudi 1% trén in vitro) gay TSTTBS
thé mat mudi, rdi loan nuéc dién giai xuat hién sém trong thang dau cua tré.
Pot bién gy giam hoat tinh enzym con 1-10% gdy nam hoa don thuén, cac
dau hiéu xuat hién khi sinh. Cac dot bién gay giam hoat tinh enzym con
khoang 30-50% chi gay thé khong co dién [34]. Hién c6 hon 140 dot bién trén
CYP21A2 duoc phat hién [3] trong d6 chi khoang hon 10 -12 dot bién thudng
gap [35].

Thiéu enzym 11p-hydroxylase

Enzym 11B-OH xtic tic chuyén 11-deoxycortisol (hop chat S) thanh
cortisol va chuyén DOC thanh corticosterone & 16p bo va 16p 1udi cua vo
thuong than. Thiéu enzym 11p-OH giy giam tong hop cortisol, ting 11-
deoxycortisol va DOC. TSTTBS do thiéu hut 11B-OH chiém 5-8% céc trudng
hop TSTTBS, dtng vi tri thir hai sau thiéu hut 21-OH. Tan xuat TSTTBS do
thiéu hut 11B-OH thé cb dién khoang 1:100.000 dén 1:200.000 tré so sinh sdng
[9]. O chau Au thiéu 11B-OH thé c6 dién khoang < 5% tong s6 ngudi bénh
TSTTBS. Tan xuit thiéu 11B-OH thé c6 dién cao hon & ngudi Moslem va
Jewish tai Israel-Trung Pong, c6 thé 1én dén 1:5.000 dén 1:7.000 tré so sinh
séng chiém dén 15% tong s6 ngudi bénh TSTTBS [36].
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Thiéu 11B-OH gom thé c6 dién va thé khong c6 dién. Thé co dién co triéu
chtng thuong gip do ting tiét androgen twong tu nhu thiéu hyut 21-OH gdy nam
héa tré nit, co quan sinh duc ngoai khong rd rang. Dong thoi & ngudi bénh thiéu
11B-OH c¢b dién thuong kém tang natri, ha kali, ting huyét ap, dau dau. Thé
thiéu hut 11B-OH khéng c6 dién v6i dau hiéu thira androgen xuat hién sau khi
sinh nhung khong kém rdi loan nudc — dién giai. Thé khong c6 dién cua thiéu
11B-OH rat it duoc cong bd do khong c6 cac ddu hiéu trén 14m sang, chan doan
can dinh luong 11-deoxycortisol trudc va sau khi kich thich bang ACTH hoic
phan tich gen CYP11B1 [37].

Xét nghiém mau & ngudi bénh thiéu 11p-OH thiy natri cao va kali thap,
ndng d6 DOC, 11-deoxycortisol, androgen cao [3]. Nong 46 ACTH cao, ndng
d6 cortisol trong mau c6 thé thip hodc binh thudng, mot sb trudng hop ndng
do cortisol tang cao giad tao do phan trng chéo giira cortisol va 11-deoxycortisol
khi dinh luong cortisol theo nguyén 1y mién dich [38]. Mot sé kho khan trong
chan doan thiéu 11-OH da duoc cac tac gia ghi nhan dic biét ¢ tré so sinh [39]
va nhitng ngudi bénh da diéu trj thudc khac nhau [40]. Thé thiéu hut 11p-OH
khong ¢6 dién hiém gip v6i dau hiéu nam héa nhe do thira androgen, ca thé c6
dién va khong co dién dugc chan doan xac dinh khi phan tich gen CYP11BI
[41].

Dot bién gen CYP11B1 mi hoa cho enzym 11B-OH (P450c11B1) nim
trén nhiém sic thé s6 8 (8q24.3) gy giam mot phan hodc hoan toan hoat tinh
ctia enzym 11B-OH gay TSTTBS thé thiéu 118-OH. Khoang 60 dot bién khac
nhau trén gen CYP11B1 dugc phat hién trong d6 c6 dot bién diém gay bénh va
nhirng dot bién tao bd ba vo nghia [9],[41],[42]. M6t sb nghién ctru cho thiy co
thé dot bién kham giira hai gen CYP11B1 va CYP11B2 & bénh nhan TSTTBS
do thiéu 11B-OH [43].
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Sang loc TSTTBS d6i khi phat hién truong hop thiéu 11B-OH thé ¢ dién
do c6 tang ndng do 17-OHP tuy nhién sé luong khong nhiéu [44].

Thiéu enzym 3p-hydroxysteroid dehydrogenase type I

Enzym 3B-HSD c6 hai isozym la 33-HSD type I va 33-HSD type II trong
d6 3B-HSD type II xtic tac chuyén lién két d6i cua steroid tir vi tri A5 sang A4
trong qué trinh tong hop hormon steroid tai tuyén sinh duc va tuyén thuong
than. Thiéu hut 3-HSD type II gdy giam tong hop toan bd 3 nhém hormon vo
thuong than 1a aldosterone, cortisol, androgen; lam taing DHEA, DHEA-S va la
nguyén nhan hiém gip gay TSTTBS, RLPTGT [3].

Lam sang chia thiéu hut 3-HSD type II 1am hai thé: thé c6 dién va thé
khong co dién. Triéu chimng 1am sang ctia ngudi bénh thiéu 3p-HSD type II thé
cb dién 1a khong hoan chinh cac dic tinh gidi tinh & tré trai, tinh hoan khong
xubng biu do giam tong hop androgen. Tré nir thudng biéu hién dic diém sinh
duc ngoai binh thuong hodc xuét hién mot vai dic diém thay d6i nhe hé sinh
duc theo hudng nam héa nhu phi dai am vat do taing DHEA [1],[3]. C4 nam va
nit c6 thé xudt hién triéu ching suy thuong than, sam da, mat nuéc, giam ndng
d6 natri va ting kali mau do giam tong hop aldosterone. Thiéu 3-HSD type 11
thé khong cb dién khong gay rdi loan nudc — dién giai, nam hoa khong hoan
toan & tré nam, dau hiéu nam hoéa tré nir xuit hién muodn.

Xét nghiém & nguoi bénh thiéu 3B-HSD type II thdy ndng d6 aldosterone,
cortisol va hormon sinh dyc nhu androstenedione va testosterone thap trong khi
ndéng do ACTH, 17-pregnenolone va DHEA cao trong mau [3]. Chan doan xéc
dinh thiéu 3B-HSD type II dya vao phan tich gen dugc cong bd, thudng gip cac
dot bién diém [45],[46].

Thiéu enzym 170-hydroxylase/17,20-lyase
Gen CYP17A1 ma hoa cho protein c¢6 hai hoat tinh enzym la
17a-hydroxylase va 17,20-lyase. Enzym 17a-hydroxylase xuc tac phan trng
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chuyén pregnenolone thanh 170H-pregnenolone va chuyén progesterone thanh
170H-progesterone 1a tién chét dé tong hop cortisol. Enzym 17,20-lyase xtic
tac phan ing chuyén 170H pregnenolone thanh DHEA- tién chat tong hop nén
androstenedione,  testosterone va  50-DHT. Thiéu enzym 170-
hydroxylase/17,20-lyase 13 nguyén nhan hiém gip gay TSTTBS va RLPTGT,
chiém chua d&én 1% cac truong hop TSTTBS [3]. Giam téng hop hormon
steroid & ca tuyén thuong than va tuyén sinh duc, dong thoi giam téng hop
cortisol dén dén tang tiét ACTH, tang ndng d6 DOC, corticosterone trong mau
lam tang huyét ap [47].

Triéu chimg 1am sang thiéu 170-hydroxylase/17,20 lyase 1a diu hiéu nam
hoa khong hoan toan & tré trai do giam tong hop testosterone nén tinh hoan
khong xubng biu, cac dic tinh sinh duc thir phat kém phat trién. O tré nix, cac
dic tinh sinh dyc thtr phat khong xuét hién nén khong c6 giai doan day thi do
giam téng hop estrogen. Ca nam va nir gip ting huyét ap, giam kali va ting
natri mau do tdng DOC tham gia Chuyén héa mudi nude [1],[2]. Chan doan xac
dinh thiéu 170-hydroxylase/17,20 lyase duya vao phan tich d6t bién gen
CYP17A1 [47],[48]. Phan 16n cac dot bién dugc phat hién 1a dot bién diém gay
giam mot phan hoat tinh enzym [49],[50].

Ting san thweng than thé lipid héa

Tang san thuong than thé lipid hoa (Lipoid adrenal hyperplasia) 13 mot
thé TSTTBS rat niang va hiém gip do khong chuyén dugc cholesterol dén bat
ky mot vi tri nao dé tong hop steroid ¢ tuyén vo thuong than va tuyén sinh duc
lam giam ddng thoi ba nhom hormon steroid vo thuong than gy suy thuong
than [51],[52].

Bénh 1y nay rat it gip, ddu hiéu dic trung 1a mat mudi (gip ¢ ca nam va
nit), ludng gidi gia & tré nam do tinh hoan khong ha xudng biu nén bd phan
sinh duc ngoai giéng nit. O tré nit, co quan sinh duc bén trong va bén ngoai

déu 1a nit nhung khong phat trién, khong diy thi va khong co dic tinh sinh
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duc phu [1],[2]. Triéu chiing cua TSTTBS thé lipid hoa gidng véi suy tuyén
thuong than bam sinh do thiéu hut toan bo cac hormon steroid thuong than.
Tuyén thugng than ting san va chira nhiéu cholesterol va cholesterol este
hoéa [1],[2].

Tang san thuong than bam sinh thé lipid héa bao gém hai dang 1a thiéu
hut enzym 20,22-desmolase va thiéu hut P450scc (cholesterol side chain
cleavage enzyme). Dot bién gen StAR (trén nhiém sic thé 8p11.2) quy dinh
téng hop protein StAR gdy bat thuong qua trinh van chuyén cholesterol tir
ngoai vao trong ty thé hoidc bat thuong P450scc trén gen CYP11A (nhiém sic
thé 15q23-24) xtic tac phan mg tach cholesterol khoi protein van chuyén. Pay
1a mot bude quan trong gidi han su tong hop hormon steroid va chiu tic dong
ACTH [3].

Xét nghiém & nguoi bénh ting san thuong than thé lipid hoa thiy cac
hormon steroid trong mau va san phadm chuyén héa trong nudc tiéu giam dong
thoi véi ting ACTH trong mau, kali méau co thé cao hodc binh thuong va natri
c6 thé thap hodc binh thudng [3]. Phan tich gen StAR va P450scc giup khing
dinh chan doan TSTTBS thé lipid hoa, tan xuit dot bién gen StAR phat hién
cao hon gen P450scc [51],[52].

Thiéu Cytochrome P450 oxidoreductase

Thiéu Cytochrome P450 oxidoreductase (POR) 1a bénh di truyén trén
nhiém sic thé thuong (nhiém sic thé 7q.11) do dot bién gen mid hoa
flavoprotein lam nhiém vu chuyén electron dén céc vi thé chtra enzym P450
tham gia tong hop cholesterol va hormon steroid gdy giam hoat tinh enzym
nhu 21-OH, 17a-hydroxylase, aromatase gdy giam tong hop cortisol, giam
androgen va dan dén TSTTBS va rdi loan phét trién gi6i tinh [53]. Nguyén
nhén gay thiéu POR chi thuc sy dugc cong nhan vao nim 2004, trude d6 nguoi
bénh thuong dugc chan doan 1a thiéu 21-OH hodc thiéu aromatase [11],[54].

Triéu chimg 1am sang thuong gip & nguoi bénh thiéu POR 1 rdi loan
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phat trién gi6i tinh. Nam hoa tré nit tir trong bao thai gdy b phan sinh duc
khong rd rang do phi dai 4m vat. Tré nam gip dau hiéu nam héa khong hoan
toan nhu 16 dai thép, duong vat nhd, su phat trién gidi1 tinh va day thi cham, it
xuét hién céc dic tinh sinh duc phu [53],[54].

Cac xét nghiém méu c6 thé thdy nong do ACTH binh thuong hodc cao,
cortisol binh thuong hodc thip va khong dap ung véi kich thich bang ACTH
trong khi ndng d6 pregnenolone, progesterone, 17-OH pregnenolone, 17-OHP
thiap trudc va sau kich thich bang ACTH. Nong do DHEA, DHEA-S,
androstenedione binh thudng hodc giam sau khi kich thich bang ACTH, ndng
d6 androgen khong dap ung véi kich thich bang hCG (human chorionic
gonadotropin). Chan doan thiéu POR c6 thé sir dung phan tich steroid niéu
bang GC/MS véi dau hiéu cua thiéu dong thoi 21-OH va thiéu 17-OH, phan
tich dot bién gen POR gitip khing dinh chan doan [54],[55].
1.3.2.2. Roi loan tong hop corticoid chuyén hoa glicose va corticoid chuyén hoa
muéi mrdce

Bit thuong trong bude cudi con dudng téng hop cac corticoid tham gia
chuyén hoa glucose va corticoid chuyén héa mudi nudc giy rdi loan nudce dién
giai gdbm cac bénh 1y sau:

- Thiéu enzym corticosterone methyl oxidase II.

- Bénh cuong aldosterone nhay cam véi diéu trj glucocorticoid.

- Thiéu enzym 11B-hydroxysteroid dehydrogenase type II.
Thiéu enzym corticosterone methyl oxidase II

Thiéu enzym corticosterone methyl oxidase I (CMO II) ciia tuyén thuong
than gy giam tong hop aldosterone, biéu hién 1a mat mudi, mat nudc ngay khi
tré méi sinh, mot s ngudi bénh co triéu ching khong day du. Xét nghiém ngay
sau khi sinh thay tang kali va giam natri mau dong thoi v6i giam aldosterone
va tang 18-OH corticosterone mau [56],[57]. Nguyén nhan chua 13 rang, c6 thé
lién quan dén dot bién gen CYP11B2 mi hoa cho P450cIIAS tong hop
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aldosterone gay ra [58],[59].
Cudng aldosterone nhay cam véi diéu tri glucocorticoid

Thong thudng, chi qué trinh tong hop glucocorticoid va androgen cua
tuyén thuong than chiu diéu hoa ctia ACTH, su téng hop aldosterone khong
chiu su diéu hoa cia ACTH ma chiu sy diéu hoa cua hé renin-angiotensin-
aldosterone. Bénh cudng aldosterone nhay cam véi diéu tri glucocorticoid
(glucocorticoid suppressible hyperaldosteronism) 1a bénh di truyén gen troi trén
nhiém sic thé thuong dic trung boi rdi loan hormon chuyén hoéa mubi nude do
tac dong bat thuong cia ACTH 1én tong hop aldosterone lam ting nong do
aldosterone gy ting huyét ap [60],[61].

Triéu chiung lam sang cuong aldosterone nhay cam voéi didu tri
glucocorticoid xuét hién ting huyét ap, dau dau, day la bénh c6 tinh chat gia
dinh. Piéu tri bénh nay bang glucocorticoid nhu dexamethasone gy giam tong
hop ACTH qua d6 trc ché bai tiét aldosterone, bénh nay c6 thé do u tuyén
thuong than lanh tinh gay ra [62].

Thiéu enzym 11p-hydroxysteroid dehydrogenase type 2

Enzym 11B-hydroxysteroid dehydrogenase type 2 (11B-HSD type 2) xtc
tac phan Gmg chuyén cortisol thanh cortisone 1am mét hoat tinh cta cortisol.
Thiéu enzym 11B-HSD type 2 lam tidng ndéng do cortisol trong mau, do thoi
gian ban hily cta cortisol kéo dai gay ra hién twong cortisol gan khong dic hiéu
v6i thu thé cia aldosterone 1a hormon chuyén héa mudi nudc. Pay 1a nguyén
nhan gay ra hoi ching thira hormon mineralocorticoid AME (apparent
mineralocorticoid excess syndrome). Triéu chung 1am sang chinh ctia bénh Ia
tang huyét ap kém theo ha kali mau.

Str dung dexamethasone diéu tri giup @c ché bai tiét ACTH, giam tong
hop cortisol 1am giam triéu ching rdi loan dién giai. Dot bién gen HSD11B2
nam trén nhiém séc thé 16q22 quy dinh tong hop 11B-HSD type 2 1a nguyén
nhan gay r6i loan dién giai do thiéu 118-HSD type 2 [63].
1.3.2.3. Roi logn tong hop hormon sinh duc gdy réi loan phat trién gidi tinh
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Bit thuong & bude cudi con dudng sinh tong hop hormon sinh duc do
thiéu enzym gay roi loan phat trién gi6i tinh. Cac bénh 1y thudc nhom nay
khong gay ra rdi loan sinh tong hop aldosterone va glucocorticoid nén khong
co triéu ching TSTTBS va 16i loan dién giai. Mot s6 bénh 1y thudc nhém bat
thudng sinh téng hop hormon sinh duc gom:

- Thiéu enzym 5a-reductase type 2.

- Thiéu enzym 17,20-lyase.

- Thiéu enzym 17p-hydroxysteroid dehydrogenase 3.

- Thiéu enzym aromatase.

Thiéu enzym 5a-reductase type 2

Enzym Sa-reductase type 2 xtc tac phan ung khir lién két doi gitra C4
va C5 cia vong A trén mot s6 co chit nhu testosterone, cortisol va
progesterone. Trong d6, quan trong nhat 13 5a-reductase type 2 xtc tac phan
g chuyén testosterone thanh 5a-dihydrotestosterone (50-DHT). 5a-DHT
c6 hoat tinh manh hon hang chuc 1an so v&i testosterone trén thu thé cua
androgen 1am phat trién co quan sinh duc (tai tinh, dng dan tinh, tinh hoan)
[64]. Thiéu Sa-reductase type 2 va khong nhay cam véi androgen 13 hai
nguyén nhan thuong gip nhat giy ra réi loan phat trién gi6i tinh & nam
(nhiém sic thé 46,XY). Tan xuat mac thiéu Sa-reductase type 2 cao & mot
s6 nudc nhu Cong hoa Dominican, Thé Nhi Ky va New Guinea [65],[66].

Mic du c6 bo nhidm séc thé 46,XY nhung nguoi bénh nam mic thiéu 50-
reductase type 2 ¢6 bd phan sinh duc ngoai kém phat trién gan gidng véi bd
phan sinh duc ngoai cta nit, nén nhiéu ngudi bénh nam thiéu So-reductase type
2 khi méi sinh duoc cho 1 nit. Nguoi bénh thiéu 5a-reductase type 2 ¢6 kiéu
hinh nir gin nhu hoan toan hoic co quan sinh duc ngoai khong rd rang, 16 dai
thép, duong vat nho, biu chia lam hai, cé thé c6 am dao gid [65],[67]. Khi day
thi, cac dic tinh sinh duc phu ciia nam xuét hién nhu v& giong, co bép phat

trién, duong vat phat trién, ngoai hinh nam [68]. O tré nit, thiéu hut 50-
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reductase type 2 thuong khong biéu hién 1am sang, tuy nhién c6 ca 1am sang
don 1¢ thiéu 5o-reductase type 2 & nit dugc mo ta voi ddu hiéu vo kinh nguyén
phat, vii kém phat trién [69].

Xét nghiém mau & ngudi bénh thiéu Sa-reductase type 2 khi truong thanh
thay nong do testosterone ting cao hodc binh thuong va nong d6 5a-DHT thap
trude va sau khi kich thich bang hCG [68]. Chan doan thiéu Sa-reductase type
2 dya vao dinh luong steroid ni¢u [64] thay cho k¥ thuat mién dich dinh lugng
testosterone va DHT. Pén nay da phat hién khoang 50 loai dot bién khac nhau
cua gen SRD5SA2 (2p.23) gay giam hoat tinh enzym Sa-reductase type 2 giap
khang dinh chan doan.

Thiéu enzym 17,20-lyase

Enzym 17,20-lyase xtc tac phan (mg chuyén 17a-OH pregnenolone thanh
DHEA - tién chit dé téng hop nén cac hormon sinh duc androgen va estrogen.
Thiéu 17,20-lyase két hop véi thiéu 170-hydroxylase do ca hai enzym nay déu
do Cyt P450c17 c6 ddng thoi hai hoat tinh enzym. Thiéu enzym 17,20-lyase
dan dén ludng gidi gia & tré trai v6i su thay ddi & co quan sinh duc khong dién
hinh ctia nam gidi, mic du nhiém sic thé 1a 46,XY nhung tinh hoan khéng
xubng biu [70]. Nguyén nhan do dot bién gen CYP17A1 lam giam Cyt P450c17
gay TSTTBS va RLPTGT.

Thiéu enzym 17p-hydroxysteroid dehydrogenase 3

Enzym 17B-HSD type 3 do gen HSD17B3 quy dinh xtc tac phan tng tong
hop testosterone tir androsterone va tong hop androstenedione tir DHEA. Thiéu
hut 178-HSD type 3 gdy giam tong hop testosterone, 50-DHT nén dau hiéu
nam hoa khong hoan toan & ngudi mang nhiém sic thé 46,XY [71].

Tan xuét thiéu 17p-HSD type 3 chua duogc biét rd & nhiéu nude. Triéu
chtng 1am sang biéu hién & tré trai voi dau hiéu nit héa mot phan dén hoan toan

tuy mirc do thi€u enzym: ngoai hinh nir, by phan sinh duc khong ro rang, vo
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kinh nguyén phat, xuat hién dau hiéu nam hoa khi day thi. Vé di truyén, enzym
17B-HSD c¢6 rat nhiéu gen mi hoa khac nhau cho cac isozym khac nhau. Bén
nay da c6 khoang 14 isozym ctia 17p-HSD duogc phat hién danh sé tir HSD17B1
dén HSD17B14 trong d6 it nhat 7 isozym c6 hoat tinh chuyén dbi qua lai gitta
17-ketosteroid va 17B-hydroxysteroid. Trong d6 thiéu hut 17p-HSD type 3 do
dot bién gen HSD17B3 (NST 9q22.32) 14 nguyén nhan gay ra r6i loan phat
trién gidi tinh & nam (nhiém sic thé 46,XY) [72],[73].

Xét nghiém trude va sau khi tiém kich thich bang hCG cho thdy néng do
androstenedione ting cao va testosterone thap. Chan doan xac dinh thiéu 17p-
HSD type 3 bang phan tich dot bién gen HSD17B3.

Thiéu enzym aromatase

Aromatase xac tac phan tng chuyén androstenedione thanh estron va
chuyén testosterone thanh estradiol. Bénh rat hiém gap, do dot bién gen
CYP19A1 trén nhiém sic thé 15q21.1.

Triéu chimg l1am sang & ngudi bénh thiéu aromatase & nir s& dan dén
cham phat trién thé chat va cham day thi, biéu hién cac mic do khac nhau vé
dac tinh sinh duc thir phat do thiéu estrogen va thira androgen nhu moc mun
trimg c4 khi day thi. O nam, cic triéu ching khong 13 rang, chiéu cao va can
ning phat trién hon binh thudng [74].

Xét nghiém thay nong do estrogen trong mau giam ¢ moi ltra tudi, LH
va FSH ting cao & nguoi truong thanh [1],[2]. Phan tich dot bién gen
CYP19A1 gitip khing dinh chin doan thiéu aromatase [75].

1.3.2.4. Bit thwong tai thu thé ciia hormon steroid.

Bit thudng tai thyu thé cua hormon steroid gdy bénh canh 1am sang giéng
v6i bénh 1y réi loan tdng hop hormon steroid. Thudc nhém nay bao gdm hoi
chig khong nhay cam vo6i androgen (androgen insensitivity syndrome) gay

nit hoéa tré nam c6 nhiém sic thé 46,XY do dot bién gen AR [76],[77]. Bt
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thuong thy thé estrogen ¢ bénh nhan nam 28 tudi gay tang chiéu cao, ting
néng do estrogen trong mau [78], gady cham day thi & bénh nhan nit do dot
bién gen ESR1 [79],[80]. Hoi chimg khang glucocorticoid do bat thudng thu
thé glucocorticoid gay ting tiét ACTH, rdi loan dién giai, ting tong hop
androgen [81]. Khang progesterone bam sinh do bat thuong thu thé
progesterone 1a bénh hiém gip, trong khi khang progesterone c6 thé gap mac

phai do mét s6 nguyén nhan [82].

1.3.3. Ung dung k¥ thuit dinh lwong steroid niéu bang GC/MS trong chan

doan roi loan tong hgp hormon steroid bam sinh

K§ thuat GC/MS dinh luong steroid niéu ding dé chan doan xéc dinh cac
rdi loan sinh téng hop hormon steroid c6 tir nhitng naim 1979, khong nging
phat trién, dugc tmg dung trong chan doan nhiéu bénh 1y sinh tong hop hormon
steroid v&i nhiéu wu diém ndi trdi so véi k¥ thuat mién dich. Béng cac ty I¢
chan doan, Krone N va cong su cong bd ¢6 thé sir dung GC/MS dé dinh luong
steroid niéu nhu mot tiéu chudn vang giup chan doan cac bénh 1y réi loan sinh
téng hop hormon steroid nhu thiéu 21-OH, thiéu 11B-OH, thiéu 3B-HSD 11,
thiéu 17-OH, thiéu 5a-reductase type 2, trong d6 c6 nhitng bénh 1y it gip ma
trude ddy thuong nham véi bénh khac nhu thiéu POR [11]. Nho sy x4c dinh
chinh xac cac san phim chuyén hoa steroid trong nudc tiéu, nhiéu san pham
moi duoc tim ra, ca mot con dudng méi sinh tong hop androgen dugc tim ra
(con duong canh). Nho vay, ching ta hiéu & hon co ché ting tong hop
androgen & ngudi bénh mic rdi loan sinh tong hop steroid nhu thiéu 21-OH
[83], thiéu POR [84].

Dinh luong steroid ni¢u béng GC/MS c¢6 nhiéu wu diém nhd chuin bi mau
qua nhiéu budc trong d6 c6 qua trinh thity phan, tao dan xuét, tach chiét steroid

tu do va qua trinh sic ky khi voi thoi gian dai hon so véi sic ky 16ng khéi ph.
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Nho vay, sac ky khi khéi pho co kha ning phan tach cac dong phan cua steroid
trong mau, mdi steroid dugc dic trung béng mot dinh trén sic ky dd. K¥ thuat
dinh luong steroid ni€u dat d§ nhay va do dac hiéu cao, gitp chan doéan nhiéu
bénh 1y rdi loan sinh tong hop hormon steroid bam sinh ciing nhu mic phai
[11],[18].

Tuy theo timg bénh 1y thiéu hut enzym ma cac tac gia sir dung cac tiéu chi
khac nhau dé gitip chan doan x4c dinh va phan biét cac bénh Iy rdi loan sinh téng
hop hormon steroid. Hon nira, tiry thudc tudi cla nguoi bénh ma lya chon steroid
niéu dic hiéu. Khi tng dung k¥ thuat dinh luong steroid niéu bang GC/MS cho
tré so sinh can luu ¥ co su khac biét ndng do cac san pham chuyén hoéa steroid
niéu theo tudi thai va trong lugng co thé ma khoang tham chiéu ciing can xay dung
riéng cho tré so sinh di1 thang va so sinh thiéu thang hodc nhe can [85]. O tré trén
8 tudi Honour JW thdy c6 sy lién quan giita sy bai tiét androgen va cortisol véi
trong luong co thé, chiéu cao déng thoi co su khac biét néng do steroid ni¢u gitra
tré nam va nir & do tudi nay [86] hodc lién quan dén su phat trién co thé thé hién
qua ty trong xuong [87].

Chi dinh xét nghiém dinh luong steroid ni€u rat hitu ich trong chéan doan véi
cac truong hop khong phan biét gidi tinh ¢ tré so sinh do bo phan sinh duc khéng
rd rang, truong hop c6 dau hiéu nam héa & tré nit, nhimng trudng hop nam hoa
khong hoan toan & tré nam hay cac rdi loan nude dién giai trong d6 nhiéu trudng
hop do TSTTBS, RLPTGT [88],[89]. Ngay nay, k¥ thuat dinh luwong steroid bang
GC/MS dugc tng dung rong rii trong chan doan cac bénh khac nhu day thi sém,
vO kinh nguyén phat, hdi ching Cushing, bénh khdi u thuong than, hoi chig
budng trimg da nang, ting huyét ap, réi loan nudc- dién giai, chimg ram

16ng...[89],[90].
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1.3.3.1. Ung dung trong chén dodn thiéu 21-OH

Thiéu 21-OH gay ting ndong d6 17-OHP va 21-deoxycortisol trong mau,
dan toi 1am ting ndng do 17-hydroxypregnanolone (170HPN), PT va
pregnanetriolone (PTL) trong nudc tiéu. Xét nghiém dinh luong steroid niéu
bang GC/MS cho thdy mau hinh dién hinh trén sic ky do nguoi bénh thiéu
21-OH c¢6 xuét hién cac dinh 170HPN va PTL ma mAu binh thuong khong co
hodc rat thdp. Nong do 170HPN, PT, PTL va cac ty 1& chan doan
170HPN/(THE + THF +5a-THF), PT/(THE + THF +5a-THF),
PTL/(THE + THF +50-THF) cao hon so v4i khoang tham chiéu [11]. Cac ty
1¢ chan doan nay dugc Lucas-Herald va cong sy thiét 1ap khoang tham chiéu
va ung dung chan doan cho nhiéu nguoi bénh mic rdi loan sinh tong hop
steroid [88]. O tré so sinh, ty 16 PTLATHE + THF +5a-THF) va ty 1¢
PTL/6aOH-THE cao 14 tiéu chuan chan doan dic hiéu nhét cua thiéu enzyme
21-OH [12],[85].
1.3.3.2. Ung dung trong chén dodn thiéu 118-OH

Thiéu 11B-OH gay ting nong d6 DOC va 11-deoxycortisol trong mau dan
dén tang néng d6 THS trong nudc tiéu. Xét nghiém dinh luong steroid niéu
bang k¥ thuat GC/MS ¢ ngudi bénh thiéu 11p-OH dic trung bang sy xuét hién
dinh THS trén sic ky d6 ma mau binh thudng rat thap. Nong d6 THS va ty 1é
THS/(THE + THF + 5a-THF) cao hon so v6i khoang tham chiéu goi y giam
enzym 11B8-OH [11],[51]. O tré so sinh, c6 thé théy xuat hién céc dang déng
phan cua THS nhu hexahydro 11-deoxycortisol (HHS), 6-OH THS. Tang ty 1¢
THS va 60-OH-THS so véi san pham chuyén héa cia cortisol & ngudi bénh
dugc chan doan thiéu 11B-OH [7]. Mau hinh sic ky d6 dic trung clia nguoi
bénh thiéu 11B-OH duoc Chan OK md ta trong nghién ciru TSTTBS, RLPTGT
tai Hong Kong v6i dinh THS cao [8] ciling nhu trong cac cong bd khac [40].
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1.3.3.3. Ung dung trong chén dodn thiéu 3p-HSD type IT

Thiéu 3B-HSD type II 1am ting nong d6 DHEA va DHEA-S trong mau.
Xét nghiém dinh luong steroid niéu bang k¥ thuat GC/MS thay mau hinh dic
trung 1a ting néng do DHEA va ting ty 1&¢ DHEA/(THE +THF +50-THF),
SPT/(THE +THF +5a-THF) so v6i khoang tham chiéu [11]. Tuy nhién, & ngudi
bénh thiéu 21-OH va 11B-OH ciing ting tong hop androgen nén lam ting ndng
d6 DHEA. Vi viy, can phan biét ting DHEA & nguoi bénh thiéu 21-OH va
11B-OH véi thiéu 3p-HSD type II.
1.3.3.4. Ung dung trong chin dodn thiéu 5a-reductase type 2

Xeét nghiém dinh lugng steroid ni¢u b::ing GC/MS rit hiru ich trong chan
doan thiéu So-reductase type 2, sic ky dd c6 miu hinh dic trung 1a dinh
5a-THF thap hon nhiéu so véi dinh THF do vay ty 1¢ 5a-THF/THF thap hon
gia tri tham chiéu [8],[64] hodc ty 1¢ THF/5a-THF cao hon khoang tham chiéu
[11]. Bén canh do, nghién ctru cling chi ra ty 1€ An/Et, 110H-An/110H-Et, 5a-
THB/THB thap hon khoang tham chiéu & tré 16n [64]. K§ thuat dinh luong
steroid niéu bang GC/MS 1 tiéu chudn chan doan quan trong thiéu 5o-reductase
type 2 thay thé cho k¥ thuat dinh luong testosterone va dihydrotestosterone
bang phuong phap mién dich c6 do nhay thdp hon va bi nhiéu. Tuy vy, Chan
OK nhan thay kho chan doan thiéu 5a-reductase type 2 & tré dudi 3 thang tudi
do su bai tiét cac hormon steroid rat thip, nén & tré dudi 3 thang can phan tich
dot bién gen SRD5A2 dé chan doan [64].
1.3.3.5. Ung dung trong chén dodn bénh Iy réi loan tong hop steroid khdc

Ung dung trong chin dodn thiéu 17a-OH/17,20-lyase.
Xét nghiém méu & ngudi bénh thiéu 17a-hydroxylase/17,20-lyase c6 thé

thay ndng do cortisol, testosterone thap, natri cao, kali thap do ting hoat tinh

aldosterone. Xét nghiém dinh luong steroid niéu bang GC/MS cho thay ty 1é
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(THA+50-THA+THB + 50-THB)/(THE+THF+50-THF) va ty 1¢ (THA+5a-
THA+THB+5a-THB)/(An + Et) cao hon khoang tham chiéu [11].

Ung dung trong chin dodn thiéu POR

Nhitng nguoi bénh mic thiéu hut POR dugc chan doan dya trén k¥ thuat
dinh luong steroid niéu bang GC/MS véi dic trung thiéu ddng thoi 17a-OH
va 21-OH va duoc khang dinh bang phén tich gen POR. Krone N nhén thay ¢
ngudi bénh thiéu POR ¢6 5 ty 1 chan doan dic trung 1a (170HPN + PT)/(An
+Et); (170HPN +PT)/(THE +THF +5a-THF); PD/(THE +THF +50-THF),
5PD/(THE +THF +5a-THF), (THA + 5a-THA + THB + 50-THB)/ (THE
+THF +5a-THF) [11]. Chan doan thiéu hut POR bang dinh lugng steroid niéu
rat hiéu qua, trude day khi chua c6 k¥ thuat ndy, nhiéu ngudi bénh bi chan doan
nham véi thiéu 21-OH hoic thiéu aromatase. Fumaki M cong b 3 truong hop
ban dau duoc chan doan thiéu 21-OH va thiéu aromatase dya vao néng do 17-
OHP va d4u hiéu 1am sang, nhung khi dinh lugng steroid niéu bang GC/MS da
chan doan thiéu POR va da duoc khéng dinh bﬁng dot bién gen POR [55]. Dua
vao k¥ thuat dinh lugng steroid ni¢u bﬁng GC/MS, nhiéu san ph'flm chuyén hoa
moi ting & mau thiéu POR tir d6 d3 xac dinh duoc con dudng canh ting tong
hop dihydrotestosterone & bénh nhan thiéu POR [84].

Ung dung trong chin dodn thiéu corticosterone methyl oxidase IT

Chén doan thiéu corticosterone methyl oxidase type II (CMO II) gay rdi
loan dién giai, ting huyét ap dua trén k¥ thuat dinh luong steroid niéu bang
GC/MS véi dau hiéu tang ty 1¢ 18OH-THA/THA [11]. Dinh lugng ndng do
18-hydroxycortisol bang kj thuat mién dich (RIA: radioimmunoassay),
DELFIA (time-resolved fluorometric) bi nhiéu do phan ung chéo véi cortisol

nén kém chinh xac so voi ki thuat GC/MS [91].
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Ung dung trong chin dodn thiéu 11-HSD type 2

K§ thuat dinh luong steroid niéu bang GC/MS gitip chan doan thiéu enzym
11B-HSD type 2 gay ra hoi chtng thira mineralocorticoids (AME) véi biéu hién
tang huyét ap, ha kali, giam hoat tinh hé renin —angiotensin [92]. Chan doan
AME dua vao k¥ thuét dinh luong steroid niéu bang GC/MS cho thdy san pham
chuyén hoa cua cortisone 14 THE thdp hon cic san phdm chuyén héa cua
cortisol 1a THF, 5a-THF. Chan dodan AME dua vao ty 16 THE/THF thap hoic
st dung cac ty 1¢ nhu (THF +50-THF)/THE; Cortols/Cortolones cao hon
khoang tham chiéu [11],[93].

Ung dung trong chin dodn thiéu 17p-HSD type 3

Thiéu 17p-HSD type 3 gay réi loan phat trién gi6i tinh & nam do giam téng
hop hormon sinh duc nam nhu androstenediol, testosterone nén giam bai tiét
cac san pham chuyén héa cia androgen trong nudc tiéu. Chan doan thiéu 17p-
HSD type 3 bang k¥ thuat dinh lugng steroid niéu bang GC/MS c6 thé thay ty
1& (An + Et)/(THE +THF +50-THF) thap hon khoang tham chiéu [11].

Ung dung trong chin doin ACRD (apparent cortisone reductase
deficiency.

Thiéu enzym cortisone reductase xtic tac phan tng thuan nghich chuyén
cortisone thanh cortisol gay ting ndng do cortisone trong mau, ting ty 1& san
pham chuyén héa cta cortisone so véi cortisol trong nuéc tiéu. Chan doan
ACRD biang dinh luong steroid niéu st dung ty 16 THE/(THF + 50-THF) hoic
ty 1€ Cortolones/Cortols [11].

Ung dung trong chin dodn bénh Iy mdc phdi ciia tuyén thwong thin.

Bén canh tng dung trong chan doan nhiéu bénh 1y rbi loan sinh tong hop
hormon steroid bam sinh, k¥ thuat dinh lugng steroid niéu bé‘mg GC/MS duoc
rmg dung trong chan doan bénh 1y méc phai cua tuyén thuong than nhu khdi u

thuong than vung vd, hdi chiing Addison, hoi chimg Cushing. Trong do, su
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tang bai tiét THS so véi cac san pham ciia cortisol 1a ddu hiéu hitu ich cho chan
doan ung thu tuyén thuong than va phan biét voi u lanh tinh va nguoi khoe
manh. Gi4 tri diém cat cua THS 1a 2,35 pmol/24 gid c6 do nhay 100% va do
dac hiéu 99% dé chin doan ung thu tuyén thuong than [94]. Khéi u tuyén
thuong than bai tiét khong chon loc cac hormon steroid, su khéc biét gitra cac
nguoi bénh mic khdi u thugng than dugc mo ta khi dinh lugng steroid nigu,
mdt s6 truong hop tang tiét khong chon loc ca 3 nhdm hormon steroid trong do
c6 tang THS [95], mdt sb trudng hop ting tiét DOC, progesterone [96]. Bing
k¥ thuat GC/MS da xéac dinh dugc ¢ nguoi bénh méc hoi ching Cushing c6
tang tong hop 3a, 11p-Dihydroxy-4-Androsten-17-one do xuat hién dinh bat
thuong trén sac ky do [97].

K¥ thuat dinh luong steroid niéu bﬁng GC/MS phan biét dugc cac steroid
noi sinh tong hop tai tuyén thuong than, sinh duc véi cac loai thudc chua
corticoid (anabolic steroids drugs) nhd phén tich ciu tric dic hiéu cho timg
steroid va thoi gian luu khac nhau. Vi vy, dinh lugng steroid ni¢u béng GC/MS
con gitp phat hién va dinh luong céc steroid tong hop str dung trong diéu tri
cling nhu cac loai doping trong thé thao [98],[99],[100]. Uy ban Olympic st
dung dinh lugng steroid ni¢u béng GC/MS dé phat hién cac van dong vién dung
testosterone ngoai sinh nhu doping nhd phan biét testosterone ndi sinh va
epitestosterone [101]. Trong y hoc, st dung hormon thay thé & phu nit min
kinh can duoc theo ddi trude va sau diéu tri, dinh lugng estriol béng GC/MS
hiru ich vi phan biét dugc estriol ndi sinh voi ngoai sinh [102]

Tom lai, k§ thuat dinh lwong steroid niéu bang GC/MS ¢6 nhiéu wu diém
nhu mau khéng xAm nhap, d6 nhay cao, d6 dic hiéu cao. Tuy nhién, van con
nhirng han ché dic biét & tré so sinh, cling nhu khong thé chan doan dugc cac
nguyén nhan khac gy rdi loan phat trién gidi tinh nhu khong nhay cam véi

androgen, bat thuong khac & thu thé cta hormon steroid. Vi vay, viéc lua chon
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cac xét nghiém mau bﬁng k¥ thuat hién dai c6 do nhay, do dac hi€u cao nhu
HPLC, két hop véi dinh lwong steroid niéu hitu ich trong chan doan bénh 1y
tuyén thuong than [103]. Viéc lya chon k¥ thuat hd trg phu hop 1a rat quan
trong trong chan doan cac bénh 1y tuyén thuong than, tiy thudc vao ddi tugng
can chan doan va vu nhugc diém cua ting k¥ thuat, gitp chan doan ngay tir
giai doan trudc sinh, ngay sau khi sinh va dén khi truéng thanh. Ung dung céc
k¥ thuat gitp chan doan cac bénh 1y két hop, giai thich nguyén nhan, co ché
bénh sinh, triéu chung 1am sang, theo doi diéu tri.
1.3.4. Mot s6 ky thuat khac sir dung trong chan doan réi loan tong hop
hormon steroid
1.3.4.1. Ky thudt mién dich

K§ thuat mién dich thuong dugce dung phd bién trong cac phong xét
nghiém hién nay nham dinh luong timg hormon steroid hoc tién chat riéng 1¢.
Co ché 1a phan tmg mién dich dic hiéu giita khang nguyén 1a cac hormon can
dinh lugng va khang thé don dong dic hiéu voi cac khang nguyén trén. K§
thuat mién dich duoc thuc hién thuong quy nho cac hé théng may mién dich co
cong sut 16n, thoi gian phan tich nhanh, gia thanh hop 1y va khong doi hoi
nguoi st dung phai dugc dao tao chuyén biét.

K§ thuat mién dich dugc (mg dung trong dinh lugng nhiéu hormon gitip
nhan dinh ban dau vé bénh ly tuyén thuong than va sinh duc bao gém
testosterone, estradiol, cortisol, ACTH, androstenedione, 17-OHP. Phuong
phap c6 do nhay cao v&i thoi gian phan tich nhanh dugce ap dung rong rai tai
nhiéu phong xét nghiém. Tuy nhién, cac k¥ thuit mién dich dinh lwong
steroid huyét thanh c6 thé bi anh huong bdi céc steroid ngudn gbe tir nhau
thai, tir me truyén sang & tré so sinh [22]. Phan tng chéo giita hormon steroid
véi cac tién chat ¢ cdu trac khang nguyén tvong tu. Nhiéu nghién ciru chi
ra rang dinh luong kém chinh xac ndng do cortisol & ngudi bénh TSTTBS

thé thiéu 21-OH, thiéu 11B-OH do phan tng chéo giita 11-deoxycortisol voi
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khang thé khang cortisol gy tang gia tao ndong do cortisol [38].
1.3.4.2. Ky thudt sic ky léng-khéi phé

Sac ky 1ong két hop khdi phd (LC/MS-MS: liquid chromatography-
tandem mass spectrometry) két hop giita sic ky long dé phan tach cac thanh
phan trong mau thir va khéi phd nham dinh lugng cac chét trong hdn hop sau
khi ion héa san pham sic ky. Lan dau tién, k§ thuat LC/MS-MS dugc st dung
dé do ludng acylcarnitine. Sau d6, k§ thuat LC/MS-MS duoc tmg dung rong
rdi trong chan doan bénh 1y lién quan dén bat thudng vé nong do nhiéu chat va
san pham chuyén héa khac nhau trong huyét thanh nhu: carnitine toan phan va
tey do, phenylalanine, tyrosine, methionine, homocystein, sulfocysteine,
pyrimidines, acyglycines, acid mat, cdc hormon steroid [11].

Séc ky 1ong ap luc cao két hop khéi phé (HPLC-MS) duoc str dung dé dinh
luong cac hormon va tién chat trong méu véi do nhay cao. Sac ky long ap luc
cao gitip phan tach cac thanh phan trong mau thtr, khéi phd gitp dinh tinh va
dinh lugng céc thanh phan. Su két hop nay dem lai hiéu qua cao hon k¥ thuat
mién dich thong thuong do phan tich dugc nhiéu san phim trong mot 1an va do
dic hiéu cao hon, khéc phuc dugc hién twong nhiu do phan tmg chéo nén dugc
str dung rong hon trong chan doan bénh 1y tuyén thuong than [103].

K¥ thuat LC/MS-MS va HPLC-MS ¢6 d6 nhay va dg dac hi¢u cao hon cac
k¥ thuat mién dich, thoi gian phan tich ngan do khéng phai thily phan steroid
lién hop va dan xuat hoa. K¥ thuat nay dé& dang tu dong duoc nhiéu phong xét
nghiém chap nhan st dung trén thé giGi trong sang loc cic bénh chuyén hoa, co
kha ning phan tich nhiéu mau bénh pham, c6 thé 1én dén 500 mau/ ngay. Tuy
nhién, k¥ thuat nay sir dung mau mau nén c6 han ché khi chi phan anh thay dbi
ndng d¢ steroid tai thoi diém 14y mau. Pong thoi do thoi gian sic ky 16ng ngén
nén LC/MS-MS chua tach duge cic dang dong phan ctia chit phan tich.
1.3.4.3. Ky thudt phan tich gen va co so phan tir bénh TSTTBS, RLPTGT

Viéc phan tich gen va dot bién gen c6 thé cho biét nguyén nhan, co ché
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sinh 1y bénh ciia rdi loan sinh tong hop hormon steroid va la k¥ thuat khang
dinh chan doan. Khi dot bién gen quy dinh tong hop cac enzym xtc tac phan
mg tong hop hormon steroid gy giam mot phan hodc hoan toan hoat tinh
enzym d6 va 1am giam tong hop hormon steroid ¢ phia sau vi tri do enzym xtic
tac. Pong thoi 1am tang tién chit phia trudc enzym thiéu hut, ting tong hop va
bai tiét hormon ACTH tuyén yén gy tang san tuyén thuong than, ting san xuat
hormon theo con dudng khac. Pay la co s& phan tir cua bénh TSTTBS,
RLPTGT ma nhiéu nha khoa hoc nghién ctru, phat hién ngay cang nhiéu dot
bién gen giy giam hoat tinh enzym tuwong tng. Mot s6 bénh 1y réi loan tong
hop steroid dugc phan tich cac gen tuong ing nhu sau:

Phén tich gen CYP21A2 dé chan doan thiéu 21a-hydroxylase.

Phén tich gen CYP11B1 dé chan doan thiéu 11p- hydroxylase

Phan tich gen CYP17A1 dé chan doan thiéu 17a-hydroxylase/17,20 lyase.

Phan tich gen CYP11B2 dé chan doan thiéu aldolase synthetase.

Phan tich gen CYP19A1 dé chan doan thiéu aromatase.

Phan tich gen SRD5A2 dé chan doan thiéu 5o-reductase type 2...

Tuy nhién, do cac dang dot bién gen rat da dang nhu dot bién mat doan,
dot bién diém, dot bién 1ap doan nén k¥ thuat phan tich gen van dang dugc tiép
tuc nghién ctru ing dung nham phat hién dy du bat thuong vé gen. Hién nay,
wdc tinh c6 khoang 127 dot bién khac nhau trén gen CYP21A2 quy dinh tong
hop enzym 21-OH giy nén thiéu hut hoat d6 enzym nay ca thé cd dién va khong
c6 dién [30]. Khoang 60 loai dot bién khac nhau trén gen CYP11B1 duoc phat
hién & nguodi bénh TSTTBS do thiéu 11B-OH [9]. Khoang 50-60 loai dot bién
SRD5A2 giy thiéu Sa-reductase type 2 di duoc phat hién. Cac bénh 1y thiéu
enzym khac tham gia tong hop hormon steroid dugc nghién ctru va phat hién
cac loai dot bién gen khac nhau. Phan tich dot bién gen c6 tac dung gitip chan
doén cac thé bénh r6i loan téng hop hormon steroid dac biét voi thé khong cd

dién va tré so sinh.
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1.4. Nghién ciru vé rdi loan tong hop hormon steroid bam sinh & Viét Nam

Réi loan téng hop hormon steroid bam sinh duoc nghién ctru tai Viét Nam
tir nhitng nam 1970 dén nay [104],[105]. Trudc ndm 1999, cac nghién ctru vé
bénh 1y rbi loan sinh tong hormon steroid tap trung vao nhiing nghién ctru dac
diém 1am sang, xét nghiém mau, bién ching suy thuong than ¢ nguoi bénh co
dau hiéu ciia TSTTBS. Trong d6 chan doan TSTTBS 6 tré em véi cac dau hidu
lam sang va dinh luong ndéng d6 17-OHP trong mau [106], két hop véi ting
néng do progesterone, tang kali, testosterone, 17-ketosteroid, ha natri [107].
Viéc chan doan béng cac tiéu chuén khong dac hiéu co thé dan t6i chan doan
nham TSTTBS hoic bi bo sét do néng do 17-OHP va testosterone khong cao.
Nguoi bénh TSTTBS ciing dugc theo ddi diéu tri bang 17-OHP nham phat hién
cac bién chimg suy thuong than cap c6 thé giy tir vong cho ngudi bénh
[108],[109]. Tir 1/1/2006 dén 31/12/2010 ¢6 52 ngudi bénh suy thugng than
cip do TSTTBS duoc diéu tri tai khoa Noi tiét- Chuyén hoa- Di truyén [110].

Tir 1999 dén nay, nhiéu nghién ciru dot bién gen ¢ ngudi bénh TSTTBS
dugc cong bd nhu dot bién mét doan 8 nucleotid & exon 3 trén gen CYP21
[111],[112], mot sb dot bién diém bén canh dot bién mat doan 8 nucleotid &
exon 3 [113]. Tuy nhién vi¢c sur dung it cap moi dé phat hién cac dot bién
thuong gap ma chua giai trinh ty toan by gen CYP21A2 nén chi c6 24/43
(55,8%) nguoi bénh phat hién duoc dot bién, con 19 (44,2%) nguoi bénh c6
triéu chimg TSTTBS chua phat hién dot bién gen CYP21.

Nam 2017, Vit Chi Diing va cong su cong bd két qua phan tich gen CYP21A2
duoc thyc hién cho 212 ngudi bénh c6 dot bién nham chan doan thiéu 21-OH, 11
ngudi bénh phat hién TSTTBS do thiéu 11B-OH, 3 nguoi bénh thiéu 3p-HSD II
[13]. Mot truomg hop TSTTBS do thiéu 21-OH khong dugc chan doan, diéu tri
som va dﬁy da dugce phat hién c6 u vo thuong than [114].

Niam 2012, Pham Thu Nga nghién ciru trong s6 695 ngudi bénh c6 ri loan
phat trién giéi tinh c6 51,7% nguoi bénh 13 nit mang nhiém sac thé 46,XX phan
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16n do TSTTBS chiém 91,9%. 25% réi loan phat trién gi6i tinh & ngudi bénh
mang nhiém sic thé 46,XY trong d6 8,1% méc khéng nhay cam véi androgen [17].

Tir 2012-dén nay, mot sd cong bd phat hién dot bién gen CYP11B1 gitip
chan doan xac dinh nguoi bénh mac TSTTBS do thiéu 11B-OH trong d6 phat
hién mot sé dot bién mai [15],[115].

S6 lwong nguoi bénh mac TSTTBS va rdi loan phat trién gidi tinh duoc
phat hién ngay cang nhiéu, &én nay mdi nim c6 50-70 ngudi bénh dugce kham
va diéu tri tai Bénh vién Nhi Trung wong. Day 1a s6 luong ngudi bénh rat 16n doi
hoi k¥ thuat chan doan nhanh, dic hiéu, gitp theo déi diéu tri va chan doan phan
biét thé bénh khac nhau ctia TSTTBS, RLPTGT. Mic du di c6 k¥ thuat phan
tich gen giup chan doan thiéu 21-OH va 11B-OH tuy nhién con rat nhiéu bénh
1y khac dic biét la RLPTGT & ngudi mang nhidm sic thé 46,XY chua duoc
chan doan xac dinh tai Viét Nam nhu thiéu 5a-reductase type 2, thiéu 38-HSD
IT nén phai hop tac va glri mau phan tich ra nudc ngoai nhu Nhat Ban, Phap

[116],[117].
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Chuong 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru
2.1.1. Nhom ching

269 tré khoe manh tir 1 ngay tudi dén 11 tudi chia lam 4 nhém tudi, dam
béo s6 miu trong mdi nhom dat > 39 [25]:

Nhom 1: 64 tré tir 1 ngay dén 28 ngay tudi.

Nhom 2: 61 tré tir 1 thang (> 29 ngay) dén < 2 tudi.

Nhém 3: 74 tré tir 2 tudi dén < 8 tudi.

Nhém 4: 70 tré tir 8 - <11 tudi.

G161 tinh: nam va nit trong duong nhau.

Tiéu chuén lra chon: tré khoe manh tir 1 ngay dén 11 tudi. Trong d6 so
sinh du thang theo ti€u chuan cia WHO véi tudi thai 37-42 tuan, can nang khi
sinh > 2500g. Toan by tré khée manh khong cé d4u hiéu mic TSTTBS,
RLPTGT (sam da, mat nuée, bt thuong & bo phén sinh duc), tién sir gia dinh
khoéng c6 tré mac TSTTBS va RLPTGT, khong str dung cac thudc c6 corticoid
trong vong 1 thang, dugc sang loc qua phiéu diéu tra (miu trong phu luc 2a).
Tré va hodc gia dinh cam két tr nguyén tham gia nghién ctru (theo miu trong
phu luc 1).

Tiéu chuin loai trir: gia dinh va hoic tré khong ddng ¥ tham gia nghién
ctru hodc tré c6 mot trong cac dau hiéu 1am sang nghi ngd miac TSTTBS hoic
roi loan phat trién gi6i tinh. Trong gia dinh c6 tré da chan doan TSTTBS,
RLPTGT. Nhiing tré duoc diéu tri bang corticoid trong vong 1 thang dén khi
14y mAu, duoc phat hién qua phiéu diéu tra (phu luc 2a).

Dia diém lz"ly mau: Mau cua tré so sinh dugc thu thap tai Khoa San Bénh

vién Pa khoa tinh Vinh Phuc. Mau cuta tré < 2 tudi thu thép tai trung tim y té



44

x4 hodic phudng tai Vinh Phiic trude khi tré duge tiém chiing. Mau cua tré 2-5
tudi dugce thu thap tai cac truong mau gido tai Vinh Phiic. Mau cua tré 6-<11
tudi thu thap tai trudng Tiéu hoc Kim Lién (Péng Pa — Ha Noi).

2.1.2. Nhém bénh

200 ngudi bénh nghi ngd méc rdi loan sinh téng hop hormon steroid bAm
sinh gdy TSTTBS, RLPTGT dugc cac bac si khoa Noi tiét — Chuyén héa — Di
truyén chan doan.

Dja diém: phong kham va khoa Noi tiét — Chuyén hoa —Di truyén Bénh
vién Nhi trung vong va khoa Phau thuat Nhi- Bénh vién Hitu nghi Viét Buc.
Tiéu chuin Iwra chon khi c6 mgt hodc nhiéu dau hiéu sau:

v’ Nguoi bénh TSTTBS: Tiéu chuin 1am sang va xét nghiém duwa vao tiéu

chuén ciia New MI cong bb [3].

Tri€u chung 1am sang: nguo1 bénh c¢6 bd phan sinh duc khong ro rang kho
phan biét 1a nam hay nir do phi dai 4m vat, mdi 16n nhin nheo sam mau, khong
théy tinh hoan, 10 dai thép. Tré nam c6 diu hiéu day thi sém (duong vat to 1én
nhanh, moc 16ng mu, ¢6 mui co thé, thay doi giong no1). Ca nam va nir co dau
hiéu sam da, mat nude (da khé, thop 16m, cham hoic khong ting can hodc giam
can, non, ti€u chay).

v’ Nguoi bénh réi loan phdt trién gidi tinh khéng do TSTTBS theo phdn

loai Chicago 2006 [118]:

Nguoi bénh c6 cac tridu chimg: bat thudng ¢ bd phan sinh duc nhu duong
vat nho, 16 dai thap, an tinh hoan, khong c6 duong vat, biu ché d6i va gibng véi
bo phan sinh duc nir. Nguoi bénh co d4u hiéu nir hoa & nguoi cd ngoai hinh
nam nhu va phat trién, c6 kinh nguyét. Ngudi bénh 13 nit ¢ hodc dau hiéu bat
thuong nhu vo kinh tién phat, khong co diu hiéu day thi. Nguoi bénh c6 dac

diém gidi tinh nam va nir trén cung mot co the.
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Gia dinh va/hodc nguoi bénh nghi ngd mac TSTTBS va RLPTGT chép

thudn va ky phiéu tinh nguyén tham gia nghién ctru (phu luc 1).

Tiéu chudn logi trur:

Céc dbi twong nghién ctru khong dong ¥ tham gia nghién ctru.

Ngudi bénh rdi loan sinh téng hop hormon steroid mic phai nhu Cushing,

Addison, hoi ching Conn, khdiu tuyén thuong than.

2.2,

Trang bi, hoa chit va chit liéu nghién ctru

2.2.1. Trang thiét bi

May séc ky khi — khéi pho: GC 7890A —MS 5975 cua hiang Agilent. Cot
sac ky HP-5MS dai 30m, duong kinh trong 0,25 mm, chiéu day film 0,25
um (Agilent)

May héa sinh tu dong Beckman Coulter 2700 dung dinh luong creatinine
niéu va do ndng do cac chét dién giai do trong huyét trong nhu natri, kali,
clo theo nguyén ly st dung dién cuc chon loc.

May mién dich ty dong Cobas e601 cua hang Roche dung trong dinh
lugng cortisol, ACTH, testosterone theo nguyén ly phan tng mién dich
dién hoa phat quang ECLIA.

Manifold dé tach chiét & pha long cua steroid niéu sau thay phan.

May lic IKA vortex Genius 3.

May tron Roller-Mixer cia DATHAN Scientific.

May Multivortex cia THOMAS Scientific.

Can phan tich CPA3235 cua SARTORIUS dé can héa chit can pha.

May do pH dung dich ORION 3 STAR pH Benchop dé do pH dung dich
dém acetat 2M dung trong thily phén steroid lién hop trong nudc tiéu.

Tu sdy Manheim ctia Ptrc ding tao dan xuét steroid & 80°C va 110°C.
Thiét bi lam kho st dung khi nito dé loai bo methanol trong mau sau khi

rua giai loai Dry block heater cua Ratek.
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- May ly tam, tu lanh 2-8°C, -20°C, pipette, tu hut hoa chét.
- Céc trang thiét bi can thiét trong phong xét nghiém: ging tay, khau trang.
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Hinh 2.1. H¢ thong sdc ky khi — khoi pho Agilent
Pay 1a hinh anh hé thdng GC/MS tai khoa Héa sinh — Bénh vién Nhi Trung
wong 1a thiét bi quan trong dé thuc hién nghién ciru nay.
2.2.2. Ho4 chit va vt tw tiéu hao

Hoa chat dinh lugng steroid niéu gom:

- Chét chuan steroid niéu (Standard steroid urine) dang déng kho cua
SKML (Ha Lan), chtra néng dd xé4c dinh cac steroid can dinh luong nhu An,
Et, DHEA, 11keto An, 110H An, 110H Et, PD, PT, A’3, THE, THF, 5a-THF,
a-cortolone, B-cortolone, a-cortol, B-cortol. Chuan steroid dugc lam mdi khi
dinh luong steroid nham xay dung duong chuan dé tinh néng do steroid niéu
trong mau thr.

- Steroid tinh khiét (pure steroid cta Steraloids/Sigma): cac steroid tinh khiét
> 99% dugc sir dung dé xac dinh thoi gian luu, manh ion dic hiéu nham xac dinh
tuong Gng trong mau thir nghién ctru cac steroid niéu. Cac steroid tinh khiét duoc

st dung: An, Et, DHEA, 11-OH An, PD, PT, THE, THF, 50-THF.
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- Chuan noi Androstanol (50-ANDROSTAN-3B-OL) cua IsoSciences, dang
dong kho, lo 100mg, (md hoa chit 14283). Sau khi pha véi methanol, chuan
ndi dugce cho vao mdi mau thir mot luong nhu nhau dé hiéu chinh sy mat mat
trong qua trinh xét nghiém.

- Acid acetic binh dung tich 2,5L cia Merck loai dam dac 100% dung dé
pha dung dich dém acetat 2M (mi s6 hoa chat 1.00063.2500).

- HCI (hydrochloric acid fuming 37%) ctia hdng Merck- san xuét tai Pirc.
Hoa chét dang dung dich, chai 1L, (ma hoa chét 1.00317.1000).

- Methanol dung tich 2,5L cua hang Merck san xuét tai Purc, (ma hoa chét
10909809 742). Dung dé hoat héa cot Bond Elut, rira giai va pha chuan noi,
steroid tinh khiét.

- Enzym B-Glucuronidase/arylsulphatase ciia hang KURA loai dung dich
10mL hodc 25mL dé thily phan steroid lién hop.

- Nitrogen c6 d tinh khiét rat cao, ma s6 UN 1066, néng do >99,999%
dung lam kho san phim steroid sau tach chiét.

- Helium c6 d tinh khiét cao, ma s6 UN 1046 dung dé sac ky khi.

- Methoxyamine hydrochloride d§ tinh khiét 98%, lo 5G dang bot cua
héng Sigma Aldrich, (mi 101397955) dung dé tao dan xuét véi steroid.

- Pyridine dang dung dich chai 1L ctia hang Sigma Aldrich c¢6 d¢ tinh khiét
>99,5% (ma hoa chat 33553), st dung dé pha methoxyamine.

- Sodium acetate anhydrous dang bot, loai 1000G cua Merck dung dé pha
dém acetat 2M trong qua trinh thiy phan steroid lién hop.

- Sodium -L-ascorbate (vitamin C), (ma hoa chét A4034), 1o 100G dang bot
cua hang Sigma Aldrich c6 d6 tinh sach >98% nhiam 6n dinh cac steroid tu do.

- Iso-octan dang dung dich 1L cuia hing Sigma Aldrich dung dé tach chiét
steroid sau khi da thuy phan va tao dan xuét.

- TMSI (n-Trimethylsilylimidazole) dang dung dich, lo 25mL cua
SUPELCO, san xuit tai Hoa Ky, (ma hoa chat 33068U).
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- Nudc cét tinh khiét danh cho sac ky: dung tich 2,5L cua hing Merck san
xuét tai Purc dung dé pha hoa chat, chit chuan...
Vat tw tiéu hao bao gom: Lo thuy tinh 2 mL ¢ nap, éng nghiém thay tinh
chiu nhiét loai 7mL va 10mL cta Kimax hoac Pirex.
Co6t Bond-Elut C18 dung dé tach chiét, tinh sach céc steroid tu do.

Bang 2.1: Cac san phcfm steroid niéu dwoc dinh luvong

Steroid nig Thoi gian Ion dich Ion dinh
lwu (phuy) (m/z) lugng (m/z)

Chuan noi 13,3 243 258
An 16,9 270 360
Et 17,1 270 360
DHEA 18,2 268 358
11 keto An 18,7 300 315
11-OH An 19,6 448 358
11-OH Et 19,8 448 358
PD 20,4 269 284
PT 20,8 435 255
A’3 21,4 432 329
THE 234 578 488
THF 23,9 562 472
5a-THF 24,1 562 472
o-Cortolone 24.4 449 359
B-Cortol 24,5 343 243
B-Cortolone 24.8 449 359
a-Cortol 25,1 343 243
THS* 21,8 474 564
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THS 1a steroid c6 trong mau steroid tinh khiét duoc st dung dé ban dinh
luong THS trong mau thir do mau chuan khong ¢6 néng do cho THS.
2.2.3. Chit liéu nghién ciru

- MAiu nudc tiéu ngdu nhién cua tré khoe manh va nguoi bénh nghi mac
TSTTBS, RLPTGT. Yéu ciu ciua maiu nudc tiéu:

v Khéng sir dung chét bao quan.

v/ Thé tich can thiét > 3mL nudc tiéu.

v Bao quan: miu nudc tiéu sau khi 14y dugce bao quan tam thoi ¢ 2 - 8°C
t6i da dugc 2 tudn. Bao quan & -20°C dén khi phan tich (t6i da dugc 6 thang).

v’ Thoi gian thu thap mau: 10/2015-7/2018.

2.3. Phuwong phap nghién ciru

- Nghién ciru md ta, cit ngang.

2.3.1. Tham dinh k¥ thuit dinh lwong steroid niéu bang GC/MS
2.3.1.1. Quy trinh dinh lugng steroid niéu

Quy trinh chuan bi mau duge thuc hién hoan toan thu cong, cai tién dua
trén k¥ thuat cia Honour JW [14]. Téng thoi gian chudn bi mau khoang 28 gid
trudc khi dugc bom tu dong vao may GC/MS.

A. Chudn bi hod chat, thuéc thir:

v’ Pha dung dich chuén steroid niéu tir dang dong kho: thém 15 mL nudc cat
véo lo chuén, dé on dinh 15 phut ¢ nhiét do phong, tron déu va chia nho ra cac
eppendorf mdi dng 2mL, bao quan & -20°C.

v/ Chuén bi hdn hop steroid tinh khiét:

Can khoang 8 mg mdi loai steroid tinh khiét, ghi lai chinh xac khdi lwong
duogc can va hoa tan trong binh dinh mirc v61 100 mL methanol, thao tac trong
t0 hiit hoa chat. Bé ¢ bé 4m 37°C cho tan hoan toan, bao quan & -20°C.

v/ Chuén ndi Androstanol: can khoang 10 mg chuén ndi, hoa tan trong 100

mL methanol, thao tac thuc hién trong tu hat hoa chét, bao quan ¢ 4°C.
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v/ Vit liéu kiém tra chat luong (QC: Quality control): do khéng c6 miu
ndi kiém thuong mai trén thi truong nén ching toi st dung miu ndi kiém tu
chuén bi bang cach thu thap miu nudce tiéu cua ngudi khoe manh 1am mau tron
binh thuong va mau nudc tiéu nguoi bénh mic TSTTBS di chan doan xac dinh
1am mAu tron bénh ly. Chia nhé mau tron binh thudng va mau tron bénh 1y moi
éng 3 mL va bao quan & -20°C.

v Vit liéu ngoai kiém tra chat luong (EQA) ctia SKML (Stichting
Kwaliteitsbewaking Medische Laboratoriumdiagnostiek - Nijimegen,
Netherlands) trong chuong trinh ngoai kiém steroid niéu quéc té UCLH Urine
Steroid Profile External Quality Assesment Scheme t6 chic boi University
College London Hospitals (London-United Kingdom), c6 sy tham gia cta 28
phong xét nghiém trén thé gidi. Mdi chu ky ngoai kiém c6 12 miu dang dong
kho: thuc hién 1 mau/ 1 thang.

v Dém acetat 2M; pH 5,0 - 5,2 pha tir dung dich acetat 2M va acid
acetic 2M voi thé tich nhat dinh. Po pH va diéu chinh pH dat yéu cau dé t6i
uu hoat tinh enzym thuy phan steroid lién hop.

v Methoxyamine hydrochloride trong pyridine: Can 100 mg
methoxyamine hydrochloride va hoa tan trong 3 mL pyridine dé tao dung dich
3%. Thao tac k¥ thuat can dugc thuc hién trong tu hut héa chét.

v’ Ascorbate: pha 10 mg/1mL nudc ct st dung ngay mdi 1an phan tich.

B. Cdic bude chuan bi mau: thuy phan, tach chiét steroid niéu va tao déan xudt.

Cach chuin bi miu noi kiém va ngoai kiém, chit chuan, mau bénh: cho
vao moi 6ng thuy tinh loai 10mL dém acetat, mau bénh phém, chuin ndi, enzym

glucuronidase/ sulphatase, ascorbate da pha nhu sau:
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v/ Thuty phan steroid lién hop: Tron déu cac mau dé thity phan cac steroid
lién hop bang enzym p-glucuronidase/ arylsulfatase. U miu & nhiét d6 37°C
qua dém. Sau khi thity phan, ly tim mau 4000 rpm x 5 pht.

Bang 2.2: Cach thuc tién hanh dinh luwong steroid niéu.

, N Thé tich | Chuin | Pém
Ong Loai mau N Enzym | Ascorbate
mau néi acetat

1 Mauchuan | 2mL |[100 uL| 3 mL |100uL| 100 uL

Steroid tinh
2 , 0,2mL | 100 puL | 3 mL | 100 uL | 100 pL
khiét
Mau tron
3 2mL [ 100 puL | 3mL |100puL | 100 pL
binh thuong
Mau tron
4 2mL [ 100 puL | 3mL | 100 uL | 100 pL
bénh ly

5 Ngoai kiém | 2mL | 100 uL | 3mL | 100 uL | 100 pL
>6 Mau bénh 2mL | 100 uL | 3mL |100 uL | 100 pL

v’ Tach chiét steroid tu do béng ¢t Blond — Elut C18: Panh sb cac cot, dat
1én manifold, cho 3mL methanol vao mdi cot dé hoat hoa cot. Khi chay
hét methanol can cho 5ml nuée cit tinh khiét dé rira sach methanol. Cho
bénh pham da thuy phén steroid 1én cot, chd chay xong. Cho 3mL nudc
cAt vao mdi ¢t dé 1am sach. Cho 3mL methanol vao mdi cot dé tach léy
steroid tu do.

v Lam kho dung dich methanol chira steroid bang thiét bi lam kho sir dung
khi nito ¢ 70 °C.

v’ Tao din xuét véi methoxyamin: cho 100 pL methoxyamin/pyridin 3% da
pha, votex va u ¢ 80°C trong 1,5 gio.

v’ Tao din xuét silyl: cho 100 pL TMSI votex rdi a ¢ 110°C trong 3,5 gio.
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v’ Tach chiét bang iso — octan thu duoc miu dé phan tich trén GC/MS: cho
400 pL HCI 1M va 600 uL iso-octan, votex 10 phut, dé léng tu nhién roi
hat dich noi vao glass-insert 1a mau dé phan tich trén hé théng GC/MS.

C. Phan tich steroid bang hé thong GC/MS sau chudn bi mau

- Str dung hé thdng GC 7890A —MS 5975 (Agilent), cot sic ky HP-5MS,
bom br?mg bom tu dong Agilent 7693. Chuong trinh nhiét d0 10 ¢dt tir 180 dén
300 °C trong 30 phut. Téc d6 khi heli qua cot 1a 1 (mL/phat). Cac steroid rira
giai duoc phat hién bang phd khéi theo phuong phap SIM (selected ion
monitoring) st dung mdi ion dic hiéu cho mét steroid can phat hién.

- Xay dung duong chuan: phéan tich mau chuan c6 néng do 16 san pham
steroid d3 biét song song voi mau ngudi bénh va ndi kiém, ngoai kiém. Pudng
chuan duoc thiét 1ap cho mdi chat phan tich dua vao nong d6 mdi steroid da
biét trong mau chudn. Sau khi d3 thiét 1ap dugc dudng chuan cho mdi steroid
can do luong, st dung phan mém ChemStation dé xac dinh néng do steroid
trong mau thtr, mau noi kiém, mau ngoai kiém.

Mau steroid tinh khiét da biét duoc thuc hién nhu miu théng thuong dé
lam can cur xac dinh thoi gian luu cua céac steroid trong mau chuin, miu bénh.
2.3.1.2. Tham dinh phwong phdp dinh lwong steroid nigu bang GC/MS
» Thuc nghiém xdc dinh gioi han dinh luvong (limit of quantitation -LoQ): Su

dung dung dich chuan pha lodng 5 lan ¢ 5 ndng d6 khac nhau dé xac dinh

gi61 han nhé nhét ctia mdi steroid c6 thé phat hién duoc. Mbi dung dich
chuan pha lodng duoc do 1ap lai 4 1an trong mot mé chay dé tinh toan gia tri

SD va CV. Gioi han dinh lugng 1a néng d6 chét chuan & mirc thép nhét dugc

phat hién ma CV < 20% giita cac 1an phan tich.

» Thuc nghiém danh gia dé lap (precision):
- B0 13p lai dugc danh gia bﬁng cach do 1ap lai hai mau nude tiéu tron binh

thudng va mau tron bénh 1y 20 1an trong cting mdt 1an phan tich trong mot ngay.
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-Po tai lap dugce danh gia bang cach phan tich hai mau nudc tiéu binh
thudng va bénh 1y > 20 1an trong > 20 mé phan tich khac nhau.

» Thuc nghiém danh gia do chinh xac (accuracy): céac vat li€u ngoai kiém
chuong trinh ngoai kiém steroid (SKML) dugc tién hanh phan tich. Két qua
ctia mdi chit phan tich thu duoc duoc so sdnh vdi trung vi cua ngoai kiém,
tinh phuong trinh va hé sb twong quan, danh gia sy twong dong.

» Thuc nghiém xac dinh do thu hoi (recovery experiment): mau 1 thém 0,2
mL chuén steroid vao 1,8 mL nudc tiéu tron binh thuong. Mau 2 thém 0,2
mL nudc cit vao 1,8 mL mau nude tiéu tron binh thuong. Phan tich hai mau
trén, mdi mau duoc do lap lai 3 14n va tinh d6 thu hdi nhu sau:

Nong d6 chuan thém vao = Nong d6 chuan x thé tich chuan thém vao (mL)
Néng do thu hdi = Nong d6 mau thém chuan — Nong d6 mau thém nude cat
Thu hdi (%) = Nong d6 thu hdi / Nong d6 chuan thém vao x 100

2.3.2. Thiét 1ap khoang tham chiéu steroid niéu cho tré em

- Thu thap mau nude tiéu ctia 269 tré binh thudng, thong tin duoc thu thap
theo phiéu diéu tra danh cho tré khoe manh (phu luc 2a).

- Pinh lugng steroid theo quy trinh chuan di xay dung dong thoi v6i dinh
luong néng dd creatinin ni¢u trén may Beckman Coulter 2700. Néng do cac
steroid ni€u dugc tinh béng don vi pmol/mmol creatinine.

- Xu 1y s6 lidu lac va danh gia tinh chuan cua tap hop sb licu.

- So sanh su khac biét néng dd steroid theo d6 tudi cua tré em.

- So sanh su khac biét néng do steroid gitra nam va nit trong mdi do tuéi,
néu khong co sy khac biét gitta nam va nir thi khoang tham chiéu duoc thiét 1ap
chung cho ca nam va nit. Néu c6 sy khac biét ndng do steroid gitta nam va nir
thi khoang tham chiéu dugc thiét 1ap riéng cho nam va riéng cho nir:

- Phuong phap tham sé: gia dinh céc dit liéu tham chiéu tuan theo quy luét

phan bd chuén, tinh trung binh va SD, gi6i han tham chiéu 1a X + 2SD
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- Phuong phép phi tham sb: xap xép dir liéu theo hudng ting dan cua gia
tri, lwa chon gi4 trj thip va gia tri cao ctia khoang tham chiéu tir danh sach céac
gia tri tham chiéu trén sao cho gia tri tham chiéu thap img vai bach phan vi 2,5
(2.5% percentile) va gi tri tham chiéu cao ng v6i bach phéan vi 97,5 (97.5%
percentile) ciia khoang tham chiéu [25].

X0,025 = 0.025 (n + 1)
X0975 = 0.975 (n + 1)
Trong do

" X025 12 gi4 tr tham chiéu thap Gng véi bach phén vi 2,5.

" Xo975 la gia tri tham chiéu cao ung voi bach phan vi 97.5.

= nla s lwong miu thiét 1ap khoang tham chiéu.

- Tinh 8 ty 1 chan doan cho timg mau.

- Thiét 1ap khoang tham chiéu cho 8 ty 1¢ chan doan twong ty nhu véi nong
do cac steroid niéu.

2.3.3. Chan do4n rdi loan tong hop steroid ¢ tré em.

- Thu thap mau nudce tiéu ngiu nhién ciia ngudi bénh co triéu chimg cua
TSTTBS, RLPTGT, thong tin dugc thu thap theo phiéu diéu tra danh cho ngudi
bénh nghi mic TSTTBS, RLPTGT trong phu luc 2b.

- Dinh luong steroid niéu cua tré nghi ngd mic bénh theo quy trinh chuan.

- Dinh luong creatinine trong nudc tiéu.

Phan tich két qua dinh lugng steroid ni¢u: mau hinh sic ky dd dic trung voi
cac dinh bat thuong dac hiéu cho tung bénh TSTTBS, RLPTGT. Néng do cac
steroid (pmol/mmol creatinine) va ty 16 chan doan thich hop giita cac steroid
niéu duoc so sanh v4i khoang tham chiéu dé chan doan xac dinh. Trudng hop
thiéu 21-OH, 11B-OH, 3B-HSD 11, 5Sa-reductase type 2 phat hién béng dinh
lugng steroid niéu duoc thu thap thong tin 14m sang, can 1am sang néu c6: (natri,

kali, clo, 17-OHP, testosterone, cortisol, ACTH, phan tich gen).
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Tham dinh phuong phép

l

Thiét 1ap khoang tham chiéu steroid va
ty 1€ chan doan cho tré <11 tudi

Thu thap mau bénh tré nghi ngd mic
TSTTBS, RLPTGT

l

Dinh lugong
steroid niéu

v A 4

Thiéu 21-OH Dé nghi phan tich gen
Thiéu 11p-OH hoic 1ap lai dinh
Thiéu 5a-reductase type 2 lugng steroid

Thiéu 3p-HSD

N |

CHAN DPOAN ROI LOAN SINH Loai trir méc r6i loan
TONG HQP HORMON STEROID sinh tong hop horr’n.(m
BAM SINH steroid thé da biét.
| ,,
Thu thélp théng tin lam Tim nguyép nhan khac,
sang, can lam sang bénh ly roi loan sinh
tong hop mac phai.

Hinh 2.2. So’ d6 nghién ciru



56

Ti€u chuan chan dodn bao gdém tiéu chuan dinh tinh (xuat hién cac dinh

bét thuong), tiéu chuan dinh luong va tiéu chuan loai trur.
Chéan doan thiéu 21-OH duoc xac dinh khi c6 cac dic trung sau:

v C6 sy xuét hién ctia dinh 170HPN, PTL trén sic ky do (dinh tinh).

v/ Nong d6 PT cao hon khoang tham chiéu.

v' Ty 1é PT/ (THE +THF +50a-THF) cao hon khoang tham chiéu.

v' Ty 1é THS/ (THE +THF +5 o -THF) trong gi6i han khoang tham chiéu.
Chan doén thiéu 11B-OH duoc xac dinh khi c6 cac dac trung sau:

v' C6 sy xuét hién dinh THS trén sic ky do (dinh tinh)

v/ Nong d6 THS cao hon khoang tham chiéu.

v' Ty 1é THS/ (THE +THF +5 o -THF) cao hon khoang tham chiéu.
Chén doan thiéu 3p-HSD II khi c6 cac dic trung sau:

v' Khong c6 diu hiéu thiéu 21-OH hoic 11p-OH.

v' Nong do DHEA cao hon khoang tham chiéu.

v' Ty 1é DHEA/ (THE +THF +5 o-THF) cao hon khoang tham chiéu.
Chén doén thiéu 5a-reductase type 2 khi c6 cac dic trung sau:

v' Langudi bénh nam, ¢6 bd nhiém sdc thé 46,XY, co triéu ching RLPTGT

(duong vat nho, 16 dai thap).
v' Ty 1é THF/50-THF cao hoic ty 16 5a-THF/THF thdp hon khoang tham
chiéu twong g véi tudi va giéi ngudi bénh.
v' Ty 1é Et/An cao hoidc An/Et thap hon khoang tham chiéu (néu co).

Mot s6 ty 1é thuong dung trong chian doan bénh 1y rdi loan tong hop
hormon steroid [8],[11].
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Badng 2.3: Mot s6 ty 1é chin dodn thuong ding

S8 TT T¥ ¢ chéin dodn . L’; i :;Zn
1 PT/ (THE + THF + 5a-THF) | Thiéu 21-OH
2 THS/(THE + THF + 5a-THF) | Thiéu 11B-OH
3 5a-THF/THF Thiéu 5Sa-reductase type 2
4 THF/50-THF Thiéu 5Sa-reductase type 2
5 (THF + 50-THF)/THE AME
6 DHEA/(THE + THF + 5a-THF) | Thiéu 38-HSD II
7 An/Et Thiéu 5a-reductase type 2
8 Et/An Thiéu 5a-reductase type 2

2.4. Phan tich va xit 1y s6 ligu

- Muc tiéu thdm dinh phuong phap: tinh gia tri trung binh (X), do léch
chuan (SD), hé s bién thién (CV) dé danh gid do chum cta k¥ thuét dinh luong
steroid niéu bang GC/MS bang phan mém Excel. DPanh gia sy twong quan,
turong ddng gitta két qua ngoai kiém cua phong xét nghiém véi gia tri trung vi
clia cac phong xét nghiém tham gia ngoai kiém bang phan mém danh gia
phuong phap Method Validator.

- Muc tiéu thiét lap gia tri tham chiéu steroid niéu cho tré so sinh bé‘mg
GC/MS: str dung phan mén IBM SPSS 22.0 dé danh gia phan bé cua cac dir
liéu néng d6 steroid niéu thu duge. Két qua su phan bd céc steroid niéu thu
duoc 1a khong chuan (khong theo quy luat Gaussian) nén ap dung phuong phap
thong ké phi tham s (nonparametric) dé thiét 1ap khoang tham chiéu cho mdi
chét phan tich. Sau khi loai bo cac gia tri lac, thiét 1ap khoang tham chiéu dua
trén gia thi thap nhat, cao nhét ctia khoang 95% phan bd & giita tir phan vi thir
2,5 dén 97.5.
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- Muc tiéu chan doan réi loan sinh tong hop steroid & tré em: dwa vao
khoang tham chiéu di xay dung cho nhom chimg, phét hién cac nguoi bénh co
du tiéu chuan chan doan TSTTBS va RLPTGT tuong tmg dé chan doan.

- Gia tri p <0,05 dugc str dung dé xac dinh su khac biét khi so sanh trung
binh, trung vi.

- So sanh ndng do steroid niéu giira nam va nit, gitta nhém bénh va nhom
ching bang kiém dinh Mann-Withney danh cho cac bién doc 1ap phan bd khong
theo quy luét chuan.

- So sanh ndng do steroid niéu va ty 1 chan doan giita 4 nhom tudi, cac
nhom chan doan khac nhau bang kiém dinh Kruskal-Wallis.

- Phan tich dudong cong ROC cho cac ndng do steroid va ty 1¢ chan doan
quan trong, xac dinh diém cit tbi vy, do nhay, d dac hi¢u chan doan va gia tri
chan doan am tinh, gia tri chan doan duong tinh. Trong d6 dién tich dudi duong
cong AUC c6 gia tri chan doan nhu sau:

+ AUC trr 0,5 — 0,59: xét nghiém khong c6 gia tri chan doan
+ AUC tur 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 gi tri chan doén tbt

+ AUC tir 0,9 — 1,00: xét nghiém c6 gia tri chan doan rat tot

2.5. Pao dirc y hoc

Pé tai duogc hoi déng dao duc y sinh hoc cua truong Pai hoc Y Ha Noi
thong qua theo quyét dinh s6 187/ HDPPDPHYHN ngay 20 thang 02 nim 2016.
Céc thong tin lién quan dén dbi twong nghién ctru duoc bao mat va khong sir
dung cho muc dich khéac tuan theo quy dinh vé dao durc y hoc trong nghién ciru
y sinh hoc. Ngudi bénh va tré khoe manh c¢6 du nhan thirc déng v tham gia dé
tai nghién curu, vdi tré so sinh va tré nhé dugce gia dinh/ nguoi giam ho cua tré

ddng y tham gia nghién ctru.
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Chuong 3

KET QUA
3.1. Két qua thAm dinh phwong phap dinh lugng steroid niéu
3.1.1. Gidi han dinh lwgng va dé thu hoi

Bing 3.1: Gidi han dinh lwong va dp thu hoi ciia cdc steroid niéu

Gioi han dinh lugng i A

Steroid niéu Gioi han d‘.i.nh Do thu hot
lwpng (umoV/L) CV (%) (%)
An 0,11 13,18 102,5
Et 0,05 10,69 114,7
DHEA 0,10 17,84 113,3
11 keto An 0,12 8,36 111,1
11-OH An 0,07 19,3 112,0
11-OH Et 0,09 10,48 113,6
PD 0,07 14,64 100,0
PT 0,07 16,86 101,5
A’3 0,21 9,82 91,4
THE 0,16 11,28 112,7
THF 0,11 18,43 110,2
5a-THF 0,11 18,07 106,3
a-Cortolone 0,09 8,32 91,3
pB-Cortol 0,11 15,16 91,8
B-Cortolone 0,06 10,9 99.4
a-Cortol 0,27 13,09 90,9
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G161 han dinh lugng ctua 14/16 steroid ni€u tur 0,05 dén 0,16 (umol/L),
riéng a-Cortol va A’3 ¢6 gidi han dinh luong 1an luot 14 0,27 va 0,21(umol/L)
cao hon céac san pham khac, dy 13 hai san pham it c6 gia tri chan doan.

Do thu hdi cac san ph'flm chuyén hoéa steroid niéu dat tir 90% dén 115%,
trung binh 1a 104,1 +9,25% (X + SD).

3.1.2. B¢ lap va do tai lap

Bdng 3.2: D¢ lap lai cua cac steroid ni¢u

Steroid Mau trén binh thuwong Mau trén bénh Iy
niéu — —

X SD CV X SD 0%
(umol/L) | (nmoVL) | (%) | (umol/L) | (umol/L) | (%)
An 1,25 0,006 | 7,72 | 18,44 1,695 | 9,20
Et 1,50 0,098 | 6,53 | 12,63 1,001 | 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 | 22,33 1,362 | 6,10
THF 2,87 0,107 | 3,72 6,15 0,355 | 5,80
50-THF 3,03 0,132 | 434 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
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Do 1ap lai cua céc steroid ni€u voi mau tron binh thuong co CV tur 1,01
dén 7,72% va mau tron bénh 1y c6 CV tir 0,78 dén 9,72%.
Gia tri trung binh ctia CV ¢ mau tron binh thuong 14 4,0 + 2,2 (%) va mau

tron bénh 1y 14 4,7 £ 2,7(%) (X + SD).

Bdng 3.3: D¢ tdi lap cua cdc steroid ni¢u

Maiu trén binh thuwong Maiu trén bénh ly

Steroid niéu X SD CV X SD o\Y
(umol/L) | (umol/L) | (%) | (umol/L) | (umol/L) | (%)
An 1,23 0,15 12,55 | 15,00 2,44 16,26
Et 1,48 0,18 11,87 | 10,14 1,61 15,91
PD 2,42 0,34 14,04 2,50 0,35 14,13
PT 1,72 0,23 13,61 | 89,33 11,17 | 12,51
THE 8,08 1,04 12,9 22,96 3,68 16,01
THF 3,14 0,32 10,16 6,34 0,87 13,7
5a-THF 3,46 0,48 13,81 8,48 1,23 14,53
a-Cortolone 3,36 0,40 11,83 5,19 0,78 15,7
B-Cortol 1,39 0,20 14,53 1,47 0,22 15,26
B-Cortolone 2,37 0,30 12,65 3,56 0,47 13,14
a-Cortol 0,58 0,08 13,37 0,85 0,14 16,95

Do tai lap cua céc steroid niéu c6 CV 10,16 - 14,53(%) & mau trdn binh
thuong va 12,51 — 16,95(%) & mau tron bénh ly. Gia tri trung binh + SD cua
CV & mau binh thuong 1a 12,85 £ 1,24(%) va mau bénh 1y 1a 14,86 = 1,4 (%)
(X £+ SD).



62

3.1.3. Két qud ngoai kiém steroid ni¢u
Chuong trinh ngoai kiém steroid niéu bang GC/MS c¢6 sy tham gia cta
28 phong xét nghiém. Mot trong sb cac két qua chung t6i nhan duge (mau sb 2

nam 2018) nhu sau:
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Biéu dé 3.1: Két qud ngoai kiém

Phong xét nghiém Hoa sinh — Bénh vién Nhi Trung wong dang ky tham
gia ngoai kiém SKML cho 16 steroid niéu, riéng THS khong tham gia do
chuong trinh khong thuc hién dinh luong néng do cho steroid nay. Gia tri cuia
phong xét nghiém chia cho gid tri trung vi dé dugc gia tri MOM, trung binh ciia
MOM duoc st dung dé tinh diém (score) cao nhat dat 3 diém, thip nhat 13 0
diém va xép thir hang (rank) tir 1 dén 28. Biéu d6 3.1 1a két qua ngoai kiém
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thang 2 nam 2018 cua chung t6i dat 3 diém va xép thir nhat trong s6 28 phong
xét nghiém tham gia ngoai kiém.

Bing 3.4. Méi twong quan két qud phong xét nghiém véi ngoai kiém

L n%. | Hésd | Phuongtrinh | Hgsé
Steroid ni¢u | Héso a ; g :

b y=ax+b r
An 0,969 -0,015 | y=0,969x-0,015 0,991
Et 1,014 -0,024 | y=1,014x-0,024 0,992
DHEA 1,250 0,0 y=1,25x+ 0 0,983

11Keto An 1,106 -0,065 | y=1,106x-0,065 0,991
11-OH An 1,042 -0,068 y=1,0x-0,068 0,996
11-OH Et 0,611 0,039 | y=0,611x+0,039 | 0,981

PD 1,080 0,021 y=1,08x+0,021 0,988
PT 0,997 0,039 | y=0,997x+0,039 | 0,999
A’3 1,149 -0,042 | y=1,149x-0,042 0,995
THE 1,250 -0,891 y=1,25x-0,891 0,990
THF 1,113 -0,406 | y=1,113x-0,406 0,995
Sa-THF 1,148 -0,037 | y=1,148x-0,037 0,970

a-Cortolone 1,124 -0,211 | y=1,124x-0,211 0,981
B-Cortolone 1,113 - 0,082 | y=1,113x-0,082 0,992
a-Cortol 1,00 -0,01 y=1,0x-0,01 0,997
-Cortol 1,013 -0,006 | y=1,013x-0,006 0,994

Tir két qua cua phong xét nghiém va két qua cac phong xét nghiém khac
so sanh két qua véi gia tri trung vi cua EQA, thiét 1ap phuong trinh trong quan
y =a.x +b. Tir két qua 17 miu ngoai kiém, tinh hé sb twong quan va phuong
trinh twong quan cho thdy phan 16n cic steroid niéu twong quan chit ché véi
két qua EQA véi hé sb tuong quan 0,970 - 0,999. Phuong trinh twong quan
dang y = a.x +b v6i y 1a két qua phong xét nghiém chiing toi, x 1a két qua ngoai
kiém. Hé s6 gbéc a déu Xép xi gia tr1 1,0 va giao cit truc tung tai diém b ¢6 gia

trj xdp xi 0 nén cac dudng thing tuyén tinh gan nhu déu di qua gdc toa do.
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Riéng THE va DHEA cao hon gi4 tri ngoai kiém voi hé s6 a 1a 1,25 va 11-OH
Et thép hon gia tri ngoai kiém v&i hé s6 a 1a 0,611. Tuy nhién khi so sanh sy

tuong dong gitra két qua ctia phong xét nghiém véi ngoai kiém, phan 16n két

qua nam trong khoang +2SD.

16 FET DU XM

y=0,969x +-0,015
r= 10,993 .

Biéu dé 3.2. Twong quan két qui An
An: Androsterone
Hé s6 tuong quan r = 0,991; h¢ s6 gdc a=0,969; giao cit truc tung tai

diém co gia tri b=-0,015.

0 Ko qus
z/
| y=0,977 x + 0,039 i
= r=0,999 F5
20 .“/"“./
J o
15 /, -
10 -J/;'. 2
;/"
.’f/
¥
o -8 EOA
L 0 15 20 26 el ||

Biéu dé 3.3. Twong quan két qui PT
PT: Pregnanetriol

Hé sb tuong quan r = 0,999; hé s6a=0,977; giao ct truc tung tai b =0,039.
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Biéu dé 3.4. Sw tuong dong két qud Et

Két qua Et twong dong véi trung vi cta cac phong xét nghiém tham gia
ngoai kiém trir diém danh dau mau do, su khac biét chi 1a 0,005 pmol/L (0,95
confid interval: -0,206 t&1 0,217).

Khac biét

o4}k

-0.4

-

Trung binh

0.0 0.5 1.0 1.5 20 25 3.0 |

Biéu dé 3.5. Sw twong dong két qua DHEA
Phan 16n gia tri cia DHEA tuong dong véi gia tri trung vi ciia két
qua ngoai kiém trir diém mau do. Su khac biét cua ching t6i voi két qua
trung vi to cac phong xét nghiém khac 1a -0,032 (0,95 confid interval:
-0,197 dén 0,133).



66

3.2. Khoang tham chiéu cac steroid ni¢u ¢ tré em

Bing 3.5. Phin bé dé tuéi va gidi tinh nhém chirng

Tuoi Nam Nir Téng sé D
n (%) n (%) n (%)
1-28 ngay 34 (12,6%) | 30(112%) | 64(23,8%) | 0617
I thang- 2 tuéi | 31 (11,5%) | 30(11,2%) | 61(22,7%) | 0,898
2-<8moi | 43(16,0%) | 31(11,5%) | 74(27,5%) | 0,163
8-<I1toi | 29(10,8%) | 41(152%) | 70(26,0%) | 0,151
Tong sé 137 (50,9%) | 132 (40,1%) | 269 (100%) | 0,243

Khong c6 su khac biét vé sd lwong tré nam va nit trong timg nhom tudi

cling nhu giira tong sd nam va tong sb nit (p> 0,05).
3.2.1. Sw phén bo cac steroid niéu

Toan bd 16 san pham chuyén hoa cia steroid niéu déu khéng tuan theo
quy luat chuan (Gaussian). Thuat toan théng ke, xur ly sb liéu va so sanh dua
vao gié tri trung vi, gia trj thip nhat, gia tri cao nhat. Khoang tham chiéu gdm
95% gié tri nam & gitra duoc lay gia tri & diém cat phan vi thir 2,5 va 97,5 cho
mdi két qua dinh lugng steroid ni¢u.

— )
Tam =u3at

L 5

S

DOG T O & G & D00

Mans 98 Androsterone

Biéu dé 3.6. Sw phén bo néong dé An 6 tré nam 8 - <11 tuoi

Sy phan bd ndng do An & tré nam trong do tudi 8 - <11 khong theo quy
luat chuan, phan 16n dir liéu tap trung & bén trai biéu do.
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3.2.2. Khodng tham chiéu nong d¢ cdc steroid niéu

Bdng 3.6. So sanh nong dg steroid niéu giita cac nhom tuoi

Gida tri trung vi (min-max)
Steroid (umol/mmol creatinine)
nigu Nhom 1 Nhom 2 Nhom 3 Nhom 4 p
(n=64) (n=61) (n=74) (n=70)
0,02 0,01 0,01 0,15
An 0056 | (0-071) | (00-035) | (001-1,08) | “0%
0,01 0,0 0,01 0.09
Et 0043) | (0-071) | (00-019) | (001-0,60) | *0%
0,14 0,05 0,02 0,06
DHEA 1 001-303) | (0.0-129) | (0.0-101) | (0.01-149) | %0
11 Keto 0,09 0,01 0,03 006 | 0.000
An | (001-125) (0-071) | (00-132) | (00-060) |
0,02 0,03 0,08 023
HOHAN | 002) | (0-105 | (00-078) | (001-081) | *0%
0,02 0,01 0,01 0,01
HWOHEC | 00200 | 0-071) | (00-043) | (0,01-029) | %001
0,10 0,01 0,02 0,04
PD 0133 | (0071 | (00-1.02) | 001052 | %%
0,04 0,03 0,04 0,08
PT ©0-103) | 0071 | (00087 | (0.0-036) | *0%
) 0,92 0,17 0,02 0,02
A3 0041236) | (0689 | (00076 | 00020 | %0%
0,82 0,93 177 26
THE 1 0.00-144) | (0,05-22.1) | (002182) | (0,01-6,13) | 0%
0,17 0,15 0,49 0,63
THE } 001-4,11) | (0,02-146) | (0.01-524) | (0,01-137) | 00
033 021 0.73 0,65
Se-THE 1 0011157) | 002333) | (0,02-12.4) | (0,03-1,97) | %00
= 0,03 0,15 047 074 | 1000
Cortolone | (0,0-033) | (0347) | (0,01-161) | (0,03-1,68) |
0,02 0,04 0,15 0,12
p-Cortol | 043y | ©0071) | 00139 | 0.01-036) | %0
B- 02 025 031 034 | 1000
Cortolone | (0,01354) | (0,01-123) | (001-87) | (0,02:082) |
0,02 0,04 0,09 0,08
o-Cortol "\ 4672 | (0-2.05) 0.0-40) | (0,01-043) | %000
0,01 0,01 0,01 0,01
THS 00200 | (0071 | (00010 | (0.0:004) | 0%

Cé su khéc biét ro rét vé nong do cac san pham steroid ni€u theo nhém

tudi véi p < 0,001 (kiém dinh Kruskal — Wallis)
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ﬁlrﬁgl/ N6ng do Steroid niéu theo nhém tudi
0.7
0.6
0.5
0.4
0.3
0.2
0.1 /\’
0 9
Nhém 1 Nhém 2 Nhém 3 Nhom4  Tuoi
=@ a-Cortolone  ==@=b-Cortol ==@=b-Cortolone a-Cortol

Biéu dé 3.7. Nong d¢ Cortolone va Cortol theo tudi

pmol/ Nong do steroid niéu theo tudi
mmol
0.16

0.14
0.12

0.1
0.08
0.06
0.04

0.02 \
®

0

AN

Nhém 1 Nhém 2 Nhém 3 Nhém 4 .
Tudi

@@= AN e=@u=ft =@=DHEA 11Keto An

Biéu d6 3.8. Nong d¢ An, Et, DHEA, 11Keto An theo tudi
An: Androsterone Et: Etiocholanolone

DHEA: Dehydroepiandrosterone 11Keto An: 11keto Androsterone
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umol/ . ]
mmol Nong do Steroid niéu theo tudi

0.25
0.2
0.15
0.1

0.05

O v
o ®
0
Nhom 1 Nhom 2 Nhom 3 Nhom 4
e=@=110H An =@=110HET PD PT TU61

Biéu d6 3.9. Nong dp 110H An, 110H Et, PD, PT theo tuéi

110H An: 110H-Androsterone 110H Et: 110H-Etiocholanolone
PD: Pregnanediol PT: Pregnanetriol

umol/  NBng d6 Steroid niéu theo nhdm tudi

mmol
2.5

2
1.5

1
0.5

0 : —— °

Nhém 1 Nhém 2 Nhém 3 Nhém 4 )
—@—A'3 =@=THE THF 5a-THF Tudi

Biéu dé 3.10. Nong dp A’3, THE, THF, 5a-THF theo tudi

A’3: Androstentriol THF: Tetrahydrocortisol
THE: Tetrahydrocortisone S5a-THF: 5a-tetrahydrocortisol
Su bién d6i néng do steroid niéu theo tudi cho théy néng do A’3, DHEA,
11keto An cao & tré so sinh giam dan ¢ tré 1 thang - 2 tudi va ting cao & tré >8

tu6i. Nong do THE, THF 5a-THF ting cao dan & tré > 2 tudi.
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Bing 3.7. Khodng tham chiéu steroid nigu ¢ tré so sinh

Gida tri trung vi (min-max)

Steroid niéu (nmol/mmol creatinine) Khoﬁng’
Nam (n=34) Ni (n=30) v | tham chicu
An 0,02(0 -0,56) 0,02(0 - 0,09) 0,536 0-0,1
Et 0,02(0 - 0,43) 0,01(0 - 0,28) 0,201 0-0,09
DHEA 0,14(0,01 -3,03) | 0,14(0,02-0,47) | 0,909 | 0,01 -0,68
11 Keto-An | 0,09(0,01 —0,71) | 0,09(0,01 -1,25) | 0,393 | 0,01 -0,58
110H-An 0,03(0 - 0,22) 0,02(0 - 0,18) 0,706 0-0,20
110H Et 0,02(0-0,10) 0,03(0,01 - 0,20) | 0,058 0-0,14
PD 0,12(0 - 1,32) 0,08(0,02 - 0,56) | 0,447 0-0,55
PT 0,05(0,01-1,03) 0,04(0 - 0,13) 0,156 0-0,25
A’3 1,74(0,06 - 123,6) | 0,47(0,04 —12,4) | 0,211 | 0,05-18,9
THE 0,77(0,09 - 14,4) | 0,92(0,31-1,84) | 0,310 | 0,16—-2,76
THF 0,19(0,01 -4,11) | 0,16(0,01 -0,90) | 0,389 | 0,01 -0,87
5a-THF 0,3(0,04 — 15,7) 0,36(0,01 —4,13) | 0,893 0,02 -4.,0
a-Cortolone | 0,03(0,01 —0,33) 0,03(0-0,09) 0,357 0-0,20
-Cortol 0,02(0-0,43) 0,02(0 - 0,05) 0,404 0-0,12
B-Cortolone | 0,19(0,01 —3,54) 0,2(0,03 —0,42) 0,609 | 0,02-0,68
a-Cortol 0,03(0-0,72) 0,02(0 - 0,53) 0,170 0-0,53
THS 0,01(0 - 0,20) 0,01(0-0,1) 0,552 0-0,10

* Kiém dinh Mann-Withney cho bién phan bd khong theo quy luat chuan.

Khong c6 su khéac biét nong dd cac steroid ni€u gilra nam va nir ¢ tré so

sinh (p > 0,05). Mau nudc tiéu tré so sinh chira cac steroid DHEA, A’3, THE,

THF, 5a-THF, B-cortolone trong khi cac steroid ni¢u khac rat thép.
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Bing 3.8. Khodng tham chiéu steroid nigu ciia tré 1 thing - <2 tuéi

Gia tri trung vi (min-max)
Khoing tham
Steroid ni¢u pmol/mmol creatinine .
chiéu
Nam (n=31) Nir (n=30) p*
An 0,01(0-0,71) 0(0-0,18) 0,051 (0-0,1
Et 0(0-0,71) 0(0-0,18) 0,548 0-0,1
DHEA 0,05(0 — 1,29) 0,05(0 - 0,87) 0,862 0-0,86
11 Keto-An 0,01(0-0,71) 0,01(0 - 0,28) 0,473 0-0,26
110H-An 0,02(0-0,79) 0,04(0 —1,05) 0,278 0-0,70
110H Et 0,01(0-0,71) 0,01(0-0,18) 0,493 0-0,17
PD 0,01(0-0,71) 0,01(0 - 0,18) 0,857 0-0,17
Nam: 0 - 0,36
PT 0,03(0-0,71) 0,04(0,01 - 0,31) | 0,024
Nir: 0,01-0,25
A’3 0,15(0 - 6,89) 0,17(0 - 5,5) 0,942 0-5,42
THE 0,93(0,05-22,1) | 0,97(0,1 -6,76) | 0,634 0,08 — 6,6
THF 0,15(0,02-0,91) | 0,11(0,02 - 1,46) | 0,507 0,02 -0,9
5a-THF 0,22(0,02 -1,93) | 0,17(0,02 -3,33) | 0,428 0,02 -2,47
a-Cortolone 0,15(0-0,71) 0,15(0 —3,47) 0,540 0-1,15
B-Cortol 0,05(0-0,71) 0,03(0-0,18) 0,660 0-0,19
B-Cortolone | 0,28(0,01 —-1,09) | 0,22(0,02 - 12,3) | 0,729 0,01 - 1,17
a-Cortol 0,040 -0,71) 0,05(0 —2,05) 0,398 0-0,67
THS 0,01(0-0,71) 0,01(0-0,10) 0,702 0-0,10

* Kiém dinh Mann-Withney cho bién phan bb khong theo quy luat chuan.

Khong c6 su khac biét néng dd cac steroid ni€u gitra nam va nir voi
(p > 0,05) ngoai trir PT & nit cao hon nam (p = 0,024). Phan 16n cac san pham

chuyén hoa steroid niéu rat thap & tré 1 thang dén < 2 tudi.
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Bing 3.9. Khodng tham chiéu steroid nigu cho tré 2 - < 8 tuéi

Gida tri trung vi (min-max) )
Steroid niéu pmol/mmol creatinine thfrﬁoggfé’u
Nam (n=43) Nir (n=31) p*

An 0,01(0 —0,35) 0,02(0 —0,22) 0,063 0-0,17

Et 0,01(0-0,19) 0,01(0—0,14) 0,199 0-0,12

DHEA 0,02(0 —1,01) 0,02(0 —0,39) 0,606 0-0,26

11 Keto-An 0,03(0 — 0,34) 0,02(0 — 1,32) 0,383 0-0,29

110H-An 0,09(0 — 0,78) 0,08(0 — 0,52) 0,900 0-0,28

110H Et 0,02(0-0,11) 0,01(0—0,43) 0,759 0-0,10

PD 0,03(0 —1,02) 0,02(0 —0,38) 0,730 0-0,49

PT 0,04(0 — 0,23) 0,05(0,01 —0,87) | 0,159 0-0,18

A’3 0,03(0 - 0,42) 0,02(0 —0,76) 0,755 0-0,30
THE 1,88(0,02 — 4,46) | 1,75(0,02—-18,2) | 0,943 | 0,02 4,34
THF 0,5(0,01 —1,31) | 0,45(0,03-5,24) | 0,529 | 0,03-1,14
5a-THF 0,77(0,02 -2,87) | 0,64(0,03-12,4) | 0,352 | 0,03 2,43
a-Cortolone | 0,46(0,01 —2,87) | 0,49(0,01 —16,1) | 0,822 | 0,01 -2,74
B-Cortol 0,15(0,01 — 0,46) 0,15(0 - 3,9) 0,726 | 0,01 -0,33

B-Cortolone 0,3(0-0,89) 0,32(0,01 -8,7) | 0,714 0-0,82

a-Cortol 0,1(0 - 0,83) 0,09(0 — 4,0) 0,697 0-0,6

THS 0,01(0—0,10) 0,01(0 —0,04) 0,136 0-0,04

*Kiém dinh Mann-Withney cho bién phan b6 khong theo quy luat chuan.
O tré tir 2 - < 8 tudi, cac san pham steroid cua androgen (An, Et) con
thip; cac san pham steroid cua cortisol (THE, THF, 50-THF, cortolone va

cortol) c6 xu hudng tang so vdi nhom tudi nho hon.
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Bdng 3.10. Khodng tham chiéu steroid niéu cho tré 8 - <11 tudi

. Gia tri trung vi (min-max) .
Ste.r ,‘0 id pmol/mmol creatinine Khoa;lz%tham
fen Nam (n=29) Nit (n=41) p* chen
0,12 0,19 Nam: 0,01 — 0,38
An 0,01 -040) | (0,01-1,08) | %022 | Nit: 0,01-0,86
0,06 0.13 Nam: 0— 0,29
Et ©0,0-031) | (0,01-060) |34 | N 0,01-046
0,07 0,06
N A 0 04s) | 092 001-022
0,05 0,09 Nam: 0,01 — 0,39
HReto-An | 617 046) | (0.01-0.60) | ¥ | Nit: 0,01 - 0.45
0.17 0,24
HOHAn | ("0 | ool -osny | 0186 |  001-052
0,01 0,02 Nam: 0—0,13
HOHEC 160 0,15) ©0-029 | %971 N o-o021
0,03 0,05 Nam: 00,12
PD 0.0-0.13) | (0.01-052) || N 0.01-023
0,07 0.1 Nam: 0-0,16
PT 0.0-0.16) | (0.01-036) | %" | N 0,01-0.24
: 0,02 0,02
A%3 00020 0 ous | 0788 00,15
3,01 2.45
THE 015 613) | (007 sas) | 0204 017-508
0,65 0,59
THF 0,02-137) | (0.01-113) | 0482 | 002-1.11
0,62 0,68
S-THE | (0,03-1,54) | (0,03-197) | 0734 | 003-151
a-Cortolone 0,76 0,7
0,03-138) | (0.,04—1,68) | 0,655 | 0,03—137
B-Cortol 0.12 0.12
(0,01 -036) | (0,02-030) | 0,948 |  0,02—0,27
B-Cortolone 0,38 0,34
0,07-082) | (0,02-0,64) | 0411 | 0,06-0,64
a-Cortol 0,08 0,08
(0,02-043) | (0,01-0,18) | 0,180 | 0,01-0,18
0,01 0,01
THS 0008 0 003 | 0881 0-0,03

*Kiém dinh Mann-Withney cho bién phan b6 khong theo quy luat chuan.

O tré 8 - <11 tudi, hau hét cac steroid niéu cao hon nhom tudi truéde, néng
do An, Et, 11Keto An, 110H Et, PD, PT ¢ nit cao hon ¢ nam (p < 0,05).
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3.2.3. Khodng tham chiéu ty Ié chin dodn
Su phan bd cua cac ty 16 chan doan khong tuan theo quy luat chuan chuén

nén gia trj trung vi, gia tri thdp nhat va gia tri cao nhit dugc sir dung dé so sanh

gitra cac khoang tuoi.

Bing 3.11. So sdnh ty Ié chin dodn giita cdc nhém tuéi

Gid tri trung vi, (min-max)
Ty ¢ chin dodn Nhom 1 Nhom 2 Nhom 3 Nhom 4 p*
(n=64) (n=61) (n=74) (n=70)
PT/ (THE +THF 0,03 0,02 0,02 0,02
0,001
+50-THF) (0,0-0,33) | (0,0-0,16) (0,0-020) | (0,01-0,31)
THS/ (THE 0,05 0,01 0,002 0,002
0,000
+THF +50-THF) |  (0,0-0,33) | (0,0-0,23) | (0,0-0,11) (0,0-0,02)
1,77 1,0 1,51 1,06
50-THF/THF 0,007
0,14-19,7) | (0,3-10,8) | (0,39-4,1) | (0,20-2,6)
0,56 1,00 0,66 0,95
THF/5a-THF 0,000
(0,05—7,10) | (0,09 —-3,33) | (0,24—2,59) | (0,38 —4,95)
DHEA/( THE 0,09 0,03 0,01 0,02
0,000
+THF +50-THF) | (0,01-1,59) | (0,0-0,82) (0,0-0,43) (0,0-0,23)
(THF +50-THF) 0,75 0,55 0,71 0,50
0,000
/THE (0,05-4,96) | (0,03-2,6) |(0,29-4,0) (0,29-0,95)
Khong xac | Khong xac 1,0 1,61
An/Et , , 0,007
dinh dinh 0,0-5,0) | (1,0-3,09)
Khéng XéC 0979 0,72 0,59
Et/An , 0,001
dinh (0,0-4,0) (0,0-5,0) (0,25-1,16)

*Kiém dinh Kruskal-Wallis giita 4 nhom.

C6 su khac biét giita cac nhom tudi cua cac ty 16 véi p< 0,01.

Ty 1& An/Et va Et/An khong xac dinh ¢ tré < 2 tu6i do ndng d6 An va Et thap.
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Bing 3.12. Khoding tham chiéu ty I¢ chin dodn cho tré so sinh

) Gid tri trung vi, (min-max) Khodng tham
Ty Ié chan dodn o
Nam (n= 34) Nit (n= 30) p* chiéu
PT/ (THE +THF 0,03 0,02 0.028 Nam: 0-0,19
b
+50-THF) (0,003-0,33) (0,0-0,13) Nitr: 0-0,11
THS/ (THE 0,01 0,01
0,887 0,0-0,11
+THF +5a-THF) (0,0-0,33) (0,0-0,17)
1,69 2,19
50-THF/THF 0,316 | 027-12,0
(0,35-8,0) (0,14-19,7)
0,59 0,46
THF/50-THF 0,316 | 0,06-1,49
(0,13-1,85) (0,05-4,0)
(THE +50-THF) 008 o8 0,657 | 0,06-2,94
/THE (0,12-4.96) (0,05-2,95 | o
DHEA/ (THE 0,1 0,09
0,726 | 0,01 -0,31
+THF +50-THF) | (0,01 - 1,59) (0,01 - 0,26)

Ty 1¢ PT/ (THE +THF +5a-THF) & tré so sinh nam cao hon nit (p<0,05), cac
ty khac khong c6 sy khac biét giita nam va nit nén duoc thiét 1ap khoang tham
chiéu chung.

Ty 1¢ An/Et va Et/An khong xéac dinh & tré so sinh do ndng d6 An va Et
rat thap, phan 16n dudi giéi han dinh lugng nén khong xac dinh va khong

thiét 1ap dugc khoang tham chiéu.
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Bing 3.13. Khodng tham chiéu ty 1¢ chin dodn cho tré 1 thang-<2 tuoi

Gid tri trung vi, (min-max)
, Khodng
Ty I¢ chan dodn Nam N p* ,
tham chiéu
(n=31) (n=30)
0,02 0,03 0,053
PT/ (THE +THF +5a-THF) 0-0,09
(0,0-0,12) | (0,0-0,16)
0,01 0,01 0,851
THS/ (THE +THF +50-THF) 0-0,09
(0,0-0,22) | (0,0-0,23)
1,8 1,0 0,755
50-THF/THF 0,39-10,18
(0,3-10,8) | (0,5-10,4)
0,56 1,0 0,755
THF/50-THF 0,09-2,18
(0,09-2,65) | (0,1-2,0)
0,52 0,57 0,192
(THF +50-THF) /THE 0,003-1,59
(0,04-2,6) | (0,03-1,5)
0,05 0,02
DHEA/(THE+THF+5a-THF) 0,654 0,0 - 0,69
(0,0-0,82) | (0,0 -0,69)
0,83 0,75
Et/An 0,547 0,0-2,1
(0,0-2,0) (0,0-2,1)

* Kiém dinh Mann-Withney danh cho bién phan bd khong chuén.

Khéng c6 su khac biét ty 16 chan doan gitta nam va nit (p>0,05) nén
khoang tham chiéu duoc thiét 1ap chung cho ca hai gigi. Ty 1¢ An/Et khong xéac
dinh & tré 1 thang- 2 tudi do ndng d6 Et rat thap dudi gidi han dinh luong.
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Bing 3.14. Khoding tham chiéu ty 1¢ chin dodn cho tré 2-<8 tudi

Gid tri trung vi, (min-max)

. Khodng tham
Ty I¢ chan dodn Nam N ,
p* chiéu
(n=43) (n=31)
PT/ (THE +THF 0,02 0,02
0,200 0,0-0,07
+50-THF) (0,0-0,20) | (0,0-0,14)
THS/ (THE +THF 0,05 0,06
0,33 0-0,10
+50-THF) (0,0-0,11) | (0,0-0,12)
1,52 1,47
50-THF/THF 0,793 0,42-3,33
(0,42-4,1) | (0,39-3,9)
0,66 0,68
THF/50-THF 0,793 0,25-1,31
(0,24-1,32) | (0,26-1,82)
(THF +50-THF) 0,71 0,72
0,543 0,37-1,47
/THE (0,43-4,0) | (0,29-2,5)
1,0 1,60 Nam: 0,2-4,3
An/Et 0,032
(0,2-5,0) (0,0-4,0) Nit: 0,0-3,83
0,91 0,75
Et/An 0,547 0,0-2,1

(0,0-5,0) (0,0-4,0)

DHEA/( THE 0,01 0,01
+THF +50-THF) | (0,0-0,33) | (0,0-0,43)

0,943 0-0,13

* Kiém dinh Mann-Withney danh cho bién phan bd khong chuén.

Ty 16 THS/( THE +THF +5a-THF) rat thap, khong khac biét giita nam
va nit. Ty 16 An/Et ¢ su khac biét gitta nam va nir, ty 1é ndy c6 gia tri chan
doan thiéu 5o-reductase type 2 & nam nén thudng duge so sanh v4i nam cing

tudi. Cac ty 1é khac khong khéac biét gitta nam va nir (p > 0,05).
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Bing 3.15. Khoding tham chiéu ty 1¢ chin dodn cho tré 8 - < 11 tuéi

Gida tri trung vi, (min-max) Khodng tham
T5 1¢ chéin dodn Nam Nit p* chieu
(n=29) (n=41)
PT/ (THE +THF 0,015 0,03 Nam: 0,01-0,06
0,000
+50-THF) (0,006-0,06) | (0,012-0,31) Nir: 0,01-0,15
THS/ (THE 0,02 0,01
0,663 0-0,10
+THF +50-THF) | (0,0-0,18) (0,0-0,16)
1,01 1,16
5a-THF/THF 0,343 0,45-2,06
(0,20-2,6) (0,52-2,15)
0,99 0,86
THF/50-THF 0,343 0,45 1,82
(0,38-3,31) | (0,47-1,85)
(THF +50-THF) 0,48 0,54 Nam: 0,31-0,82
0,045
/THE (0,31-0,95) | (0,29-0,85) | Nir: 0,29-0,78
1,61 1,75
An/Et 0,343 0,95-2,89
(1,0-3,09) (0,86-4,07)
0,62 0,57
Et/An 0,343 0,31-1,01
(0,32-1,0) (0,25-1,02)
DHEA/( THE 0,02 0,02
0,757 0-0,17
+THF +5a-THF) | (0,002-0,19) | (0,003-0,234)

* Kiém dinh Mann-Withney danh cho bién phan bb khong chuén.

Ty 1¢ PT/ (THE +THF +50-THF) va ty 1& THE / (THF +5a-THF) ¢6 su

khéc nhau gitra nam va nit (p< 0,05).
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3.3. Chén do4n rdi loan tong hop hormon steroid
3.3.1. Pic diém nhém bénh

200 nguoi bénh dugc léiy mau lam xét nghiém dinh luong steroid niéu
trong do6 138 duoc chan doan TSTTBS hoic theo ddi TSTTBS, 44 nguoi dugc
chan doan RLPTGT, 5 nguoi dugc chan doan rdi loan dién giai, 7 nguoi dugce

chan doan day thi sém, 6 nguoi dugc chan doan sam da, suy thuong than, cuong

aldosterone.
Bing 3.16. Diic diém ciia nhém nhém bénh
Tuoi Gidi tinh Diéu tri hormon Téng sé
Nam Nir Chuwa DT | Da DT n (%)
1-28 ngay 28 16 24 20 44 (22%)
1 thang - <2 tudi | 41 17 38 20 58 (29%)
2 - < 8 tudi 28 24 34 18 52 (26%)
8 - <I1 tudi 10 7 8 9 17 (8,5%)
> 11 tudi 15 14 12 17 29 (14,5%)
Tong so 122 78 116 84 200
(61%) | (39%) | (58,0%) | (42,0%) | (100%)

DT: diéu tri
Trong s6 200 nguoi bénh dugc lam dinh lugng steroid ni¢u cd 122 nam
(61%), 78 nit (39%), 116 ngudi bénh chua diéu tri hormon (58,0%).

Bing 3.17. Phén logi chin dodn réi loan téng hop steroid theo tudi

. 1-28 | Ithing- | 2-<8 8-<11| >11 Téng so
Thiéu enzym .. .. .. 2.
ngay <2 tuoi tuoi tuoi tuoi n (%)
21-OH 27 28 26 8 16 106 (53%)
11B-OH 0 2 2 0 1 5(2,5%)
Sa-reductase 2 2 2 14 (7%)
3B-HSD II 0 0 0 0 1 1 (0,5%)
Chua xéc dinh 17 25 16 7 9 74 (37%)
Tong s6 (n) 44 58 52 17 29
200 (100%)
(%) 22%) | (29%) (26%) (24%) | (14,5%)
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Trong tong s6 200 ngudi bénh duoc lam xét nghiém dinh lugng steroid
niéu bang GC/MS, ¢ 126/200 ngudi bénh duge xac dinh o rdi loan sinh tong
hop steroid, 74/200 ngudi bénh chua phat hién rdi loan sinh tong hop steroid

dién hinh.

Bing 3.18. DPic diém nhém chwa diéu tri

Chin doin 128 |1 thdnlg- 2-<,8 8- 5}1 > If Téng sé
ngay <2 tuoi tuoi tuoi tuoi n
21-OH 11 9 13 2 2 37
118-OH 0 2 1 0 0 3
Sa-reductase 2 0 3 7 2 2 14
3B-HSD II 0 0 0 0 1 1
Chua xac dinh | 13 24 13 4 7 61
Téng s (n) 24 38 34 8 12 116
(%) (20,7%) | (32,8%) | (29,3%) | (6,9%) | (10,3%) | (100%)

56 ngudi bénh duge chan doan rdi loan tong hop hormon steroid khi chua
diéu tri trong d6 37/56 ngudi bénh thiéu 21-OH, 14/56 ngudi bénh thiéu 5a-
reductase. 3 nguoi bénh thiéu 11p-OH va 1 ngudi bénh thiéu 3p-HSD II duoc
chan doan dua vao dinh lugng steroid nicu.

3.3.2. Pic diém ngudi bénh thiéu 21-OH chuwa diéu tri

37 nguoi bénh thiéu 21-OH ¢6 16 nam chiém 43,24 (%), 21 nit chiém
56,76 (%), co 33 nguoi bénh (89,19%) chin doan trudc 8 tudi, dic biét co 4
ngudi bénh (10,81%) duoc chin doan sau 8 tudi trong d6 nguoi bénh duoc chan
doan mudn nhét 1a nguoi bénh nir 17 tudi, nhiém séc thé 46,XX véi ngoai hinh
nam hoa hoan toan. 3/4 ngudi bénh duoc chan doan mudn sau 8 tudi 1a nguoi

dan toc H’moéng & Lao Cai, Ha Giang c6 diéu kién kinh té, y té kho khan.
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Bing 3.19. So sdnh nong dg steroid niéu nhém thiéu 21-OH véi nhém chiing

Trung vi, (min, max)
STT | Steroid niéu Don vi umol/mmol creatinine p*
Nhoém ching Nhoém bénh
(n=269) (n=37)
1 An 0,02 (0,0 - 1,08) 0,49 (0,0-63,71) 0,000
2 Et 0,015 (0,0 -0,71) 0,22 (0,0-102,8) 0,000
3 DHEA 0,048 (0,0 —3,03) 0,19 (0,01-29,7) 0,000
4 11 Keto-An 0,045 (0,0 - 1,32) 0,44 (0,01-12,7) 0,000
5 110H-An 0,056 (0,0 —1,05) 2,13 (0,01-48,3) 0,000
6 110H Et 0,015 (0,0 -0,71) 0,12 (0,0-1,81) 0,000
7 PD 0,036 (0,0 —1,33) 0,45 (0,04-7,7) 0,000
8 PT 0,048 (0,0 - 1,03) 10,4 (0,04-110,2) 0,000
9 A’3 0,057 (0,0 — 123,6) 0,34 (0,0-15,02) 0,000
10 THE 1,39 (0,02 — 22,14) 1,51 (0,23-53,52) 0,072
11 THF 0,35 (0,01 —5,24) 0,47 (0,01-20,26) 0,141
12 5a-THF 0,53 (0,01 — 15,73) 0,46 (0,02-20,69) 0,482
13 a-Cortolone 0,069 (0,0 — 4,04) 0,27 (0,03-6,22) 0,000
14 B-Cortol 0,082 (0,0 —3,90) 0,09 (0,004-6,52) 0,026
15 B-Cortolone 0,27 (0,0 — 12,32) 0,30 (0,04-28,76) 0,029
16 a-Cortol 0,25 (0,0 — 16,06) 0,067 (0,004-2,92) 0,001
17 THS 0,007 (0,0 -0,71) 0,013 (0,0-2,07) 0,065

*Kiém dinh Mann-Withney cho phan b khong theo quy luét chuén.

Néng do cac steroid ni¢u ¢ nguoi bénh thiéu 21-OH nhu An, Et, PT,
110H An, 110H Et, PD, PT déu cao hon so v6i nhém chimg c6 ¥ nghia thong
ké véi p < 0,001. Nong d6 THE, THF, 5a-THF, THS khong c6 su khac biét
gitta nhém chimg v&1 nhém bénh (p> 0,05).
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Bidng 3.20. Diac diém mét so steroid niéu va ty I¢ chian dodn ciia nhom

thiéu 21-OH

i PT PT/THE + DHEA/(THE +
Thong so
(umol/mmol) THF + 5a-THF) THF+5a-THF)
n 37 37 37
Min 0,22 0,02 0,00
Max 110,15 25,81 6,54
Trung vi 10,42 2.28 0,07
Trung binh 13,50 5.46 0,35
S6 ngudi c6 két
qué binh thudng 0 > 27

Néng do PT cao hon gia tri tham chiéu & 100% nguoi bénh thiéu 21-OH,
trong khi do ty 1¢ PT/(THE +THF+50-THF) cao & 86,5% nguoi bénh.

Ty 1€ DHEA/(THE +THF+5a-THF) cao hon gi6i han trén cua khoang
tham chiéu ¢ 10/37 ngudi bénh déu ¢ do tudi > 2 tudi (27,03%).

Bing 3.21. Cdc chi sé cdn lim sang ciia nhém thiéu 21-OH.

Théng sé 17-OHP | Cortisol 8h | ACTH | Natri Kali
(ng/mlL) (nmol/L) (pmol/L) | (mmol/L) | (mmol/L)
n 18 8 8 15 15
Min 2,1 33,64 2,91 101,1 3.4
Max 308,3 713,2 17237 144 6,58
Trung vi 29,34 228.8 44,6 136 4.4
Trung binh 61,5 292,7 372,1 132,1 4,6
Gia tri tham chiéu The‘i WOL | 66178 | 6-13 | 135-145 | 3.5-5.0
S6 BN c6 két qua
2 2 11 11

binh thuong /

*Gi4 tri tham chiéu nong 6 170HP theo tudi co trong phu luc 7.

C6 2/18 ngudi bénh c6 ndng d6 17-OHP trong gidi han binh thuong.
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6/8 nguoi bénh c6 ndng 46 ACTH cao hon khoang tham chiéu.
4 nguoi bénh co natri thdp <135 mmol/L) va kali > 5,0 mmol/L. Trong
do6 nguoi bénh roi loan dién giai ndng nhét ¢6 natri 101 ,1 va kali 6,58 mmol/L;

toan bo nguoi bénh c¢o réi loan dién giai déu dudi 2 thang tuoi.

Tin hiéu TC STERO! y datarms
Al

1 400000

Théi gian

Biéu @6 3.11. Sic ky do toan thé ciia mdu chuin
Sic ky dd mau chuin gdm cac dinh xuit hién theo tht ty thdi gian luu

tang dan nhu sau:

Al: chuan n6i Androstanol 8: Androstentriol (A’3)

1: Androsterone (An) 9: Tetrahydrocortisone (THE)
2: Etiocholanolone (Et) 10: Tetrahydrocortisol (THF)
3: Dehydroepiandrosterone (DHEA) 11: Sa-THF

4: 11-Keto androsterone (11-Keto An) 12: a-Cortolone

5: 11-hydroxy androsterone (110H An) 13: B-Cortol

6: Pregnanediol (PD) 14: B-Cortolone

7: Pregnanetriol (PT) 15: a-Cortol

X 14 chét chua xac dinh.
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Tm hiéu

PT >
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Th&i gian

Biéu dé 3.12. Sic ky do ngwoi bénh thiéu 21-OH.

Co6 sy xuat hién dinh 170HPN, PTL ma mau binh thudng khéng c6. Cac
dinh THE, THF, 5a-THF c6 cudng do tin hiéu thap.
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Biéu @6 3.13. Manh ion dic hiéu ciia 17-OHPN

170HPN la san pham tién chat dé tong hop cortisol, ¢6 manh ion dic trung
13156, 188, 296, 386, 476 (m/z), thoi gian lwu 19,7 phut xuat hién & nguoi bénh
TSTTBS do thiéu 21-OH. Sy ¢6 mit cta dinh 170HPN trén sic ky db 1a tiéu
chuén dinh tinh trong chan doan thiéu enzym 21-OH.
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Biéu d6 3.14. Mdnh ion dic hiéu cho PTL
Pregnanetriolone (PTL) 1a san phdm chuyén hoa cua 21-deoxycortisol voi
cac manh ion dic trung 269, 359, 449 (m/z), thoi gian lwu 22,6 phit. Sy xuat
hién dinh PTL 14 tiéu chuan dinh tinh trong chan doan thiéu 21-OH. Pinh PTL
dic trung cho thiéu 21-OH ma khong xuat hién ¢ sic ky do nguoi bénh thiéu

11B-OH va cac r6i loan tong hop steroid khac.

umol/mmol creatinine  Néng dé PT gitra cac nhém

S00.00

400.00

300.00—

PT

200.00

k.

.00 - - — — ——— &

100.00

Nhém  Chwa Thiéu Thiéu Thiéu Thiéu
chung XD 3B- S5a- 11p-OH 21-OH
HSD reductase

Biéu dé 3.15. So sanh néong dé PT giita cdc nhém
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Ty 1& PT/(THE + THF +50-THF)

TS’ 40.00-
A

1¢

30.00+

20.007

10.00 g

-
00 s e —_— . — &

Nhém Chwa Thiéu Thiéu Thiu  Thidu
ching  XP 3p- 5a- 11B-OH 21-OH
HSD reductase

Biéu db 3.16. So sinh ty 1¢ PT/(THE + THF +5a-THF) giita cic nhém
Ty 1& PT/(THE + THF +50-THF) cao & nhom thiéu 21-OH va mot s6
ngudi bénh thiéu 11p-OH.

Do nhay

T T
o0 0z 0.4 (A=) 08 1.0

b6 dac hiéu

Biéu d6 3.17. Biéu do ROC cho nong dp PT
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bo
nhay

0.2+

0.0 T T T T
0.0 0.z 0.4 o8 os 1.0

Do dac hi€u
Biéu dé 3.18. Biéu do ROC cho ty 1¢ PT/(THE +THF +5a-THF)

Bing 3.22. Gid tri chin dodn thiéu 21-OH ciia mjt sé thong so

Chi s6 PT Ty 1é PT/
(THE +THF +5a-THF)

Diém cit t6i uu 1,875 0,025

Dién tich dudi duong cong 0,749 0,775

(AUC)

Do nhay 0,463 0,771

Do dac hiéu 0,959 0,610

Gié tr1 du doan duong tinh 0,894 0,596

Gia tri du doan am tinh 0,705 0,781

Di¢n tich dudi duong cong (AUC) cua PT va ty 1¢ PT/(THE + THF +5a-
THF) déu trén 0,7, do vy gia tri chan doan cua hai chi sb nay ¢ muc kha. Néu
lay gié tri diém cat nong do PT 1a 1,875 pmol/mmol creatinine thi do dac hiéu
1én dén 95,9% trong chan doan thiéu 21-OH, tuy nhién do diém cit c6 ndng do
PT cao nén do nhay khong cao 46,3%. Piém cat ty 16 PT/(THE + THF +5a-
THF) thép, nén d¢ nhay cao hon (77,1%), nhung do dac hi¢u khong cao

(61,0%) so v6i PT. Vi vy, dé chan doan thiéu 21-OH can xem xét nhiéu tiéu
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chuan, két hop ca nong do PT, ty 16 PT/(THE + THF +50-THF) va sy xuat hién
ctia dinh 17 OHPN va PTL trén sic ky do.
3.3.3. Thiéu 11p-OH chwa diéu tri

C6 3 nguoi bénh nam dugce chan doan thiéu 11B-OH khi dinh luong
steroid ni€u béng GC/MS trude khi diéu tri diéu tri hydrocortisone.

Bing 3.23. Diic diém ngwoi bénh thiéu 118-OH

Ma NC VN102 VN105 VN104
Thoi diém .
. 3 thang 15 thang 5 tudi
chéan doan
) Sam da, tim
Tri€u chung . Day thi sém | Day thi sém
bam sinh.
THS
12,12 0,34 0,09
(umol/mmol)
PT/ (THE +THF
0,20 0,05 0,07
+5a-THF)
THS/ (THE +THF
2,25 0,16 0,09
+5a-THF)
DHEA/( THE
0,05 0,002 0,01
+THF +50-THF)

C6 3 ngudi bénh TSTTBS chua diéu tri khi phan tich két qua c6 dic trung
cta thiéu 11p-OH, trong d6 ngudi bénh nho tudi nhat 1a 3 thang, méc bénh tim
bam sinh. Nguoi bénh 16n nhét 5 tudi, c6 dau hiéu day thi sém, sam da.

3/3 ngudi bénh c6 ndong d6 THS va ty 16 THS/(THE +THF +5a-THF)
cao hon khoang tham chiéu twong tng.

1/3 nguoi bénh c6 ty 18 PT/(THE +THF +5a-THF) cao hon tham chiéu.

Ngudi bénh VN102 duoc phén tich gen CYP11BI1 phat hién c6 dot bién
gy bénh gitip khang dinh chan doan thiéu 11p-OH.
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Tin hiéu
GO00000 TH S I

SO00000

THE
4000000 l
000000

2000000 PT THF

Sa-THF

Tirmg--» 11.00 1200 12.00 14.00 1600 1600 17.00 18.00 19.00 2000 20.00 2200 2300 24.00 2500 2600 37.00 28.00 2000

Théxi gian

Biéu @6 3.19. Sic ky do ngwoi bénh thiéu 115-OH

Séc ky d6 ngudi bénh nam, 3 thang, thiéu 11p-OH (md VN102) ¢ dinh
THS rét cao so véi chuan noi va so vdi mau binh thuong.

pmol/mmol creatinine

Nong
d@ 10.007
THS

5.00-
6.00—

4.00—

%+

2.00—

*H

*

00 & -5 — - = =

Nhém  Chua  Thiéu Thiéu Thiéu  Thiéu
chimg XD 3p- Sa-  11p-OH 21-OH
HSD reductase

Biéu dé 3.20. So sanh néng dé THS giita cdc nhém

Nong d¢6 THS (umol/mmol creatinine) cao & nhom thiéu enzym 11p-OH
va mdt s6 ngudi bénh thiéu 21-OH.
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A
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1.50-
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S0

&

— — -y

.00

- h!—ﬂ-l\‘-
H-b!- * ok

Nﬁém Chua Thiéu "f};ié’u Thiéu  Thiéu
ching  XP 3p- 5a-  11p-OH 21-OH
HSD  reductase
Biéu dé 3.21. So sinh 1y I¢ THS/(THE+THF+5a-THF) giita cic nhém
Ty 1é THS/(THE + THF +5a-THF) dic biét cao & nguoi bénh thiéu enzym
11B-OH so véi cac nhom con lai.
Bing 3.24. Gid tri chin dodn thiéu 11-OH ciia mot sé thong sé

Chi so THS Ty I¢ THS/
(THE +THF +5a-THF)

Diém cit toi vu 0,095 0,004

Dién tich AUC 0,731 0,629

D6 nhay 0,636 0,641

Do dic hiéu 0,862 0,599

Gia tri du doan 0,773 0,538

duong tinh

Gia tri du doan 0,763 0,691

am tinh

Dién tich du6i duodng cong cia THS > 0,7 trong khi ty 1¢ THS/(THE
+THF +5a-THF) < 0,7. D dic hiéu cta ndng do THS tai diém cit 0,095
nmol/mmol creatinine trong chan doan thiéu 11p-OH 13 86,2% gitp chan doan

phan 16n ngudi bénh mic thiéu 11p-OH, tuy nhién d6 nhay 63,6% nén chua
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phat hién sém céc truong hop thiéu 11p-OH. Ty 1é¢ THS/(THE +THF +5a-THF)
& diém cit 0,004 c6 d6 nhay 64,1% va do ddc hiéu 59,9%.
3.3.4. Thiéu 5a-reductase type 2:

C6 14 ngudi bénh ngudi bénh nam (nhiém sac thé 46,XY) mac rdi loan
phat trién giGi tinh véi cac dau hiéu nit héa duge chan doan thiéu So-reductase
type 2 khi dinh luong steroid ni¢u bé“mg GC/MS trude khi diéu tri.

Bing 3.25. Két qua steroid niéu 6 ngwoi bénh thiéu 5a-reductase type 2

] S5o0-THF/THF THF/50-THF Ty 1€ An/Et Ty 1€ Et/An
Tuds
MaNB ( 1101) Nguoi | Tham | Nguoi | Tham | Nguoi | Tham | Nguoi | Tham
nam ‘ ‘ e I3
bénh | chicu | bénh | chieu | bénh | chiéu | bénh | chicu
VD17 | 0,5 0,11 9,0 KXD | KXD | KXD
0,09- 0,0-
VD21 | 15 | 004 | 930- | 249 KXDP |KXD |KXD
10,8 2,65 2,1
VDI1 1,9 0,08 13,0 KXD | KXD | KXD
VNI106 | 2,6 | 0,01 102 2,5 4,0
VNIO8 | 3 0,02 40,1 1,0 1,0
VDI 3,5 0,02 42,6 0,24- 2,0 0,5
0,2- 0,0-
VDI2 | 4 | 005 |0%2- | 187 | 132 [kxp | KXD
4,1 4,3 5,0
VD19 | 5 | 013 7.9 1,0 1,0
VD14 | 5,1 0,02 41,0 0,36 2,8
VDI5 | 55 | 0,03 30 0,40 2,5
VDI3 | 85 | 0,04 273 0,03 34,0
VD16 | 10,5 | 0,03 000. | 323 1038 | 020 | 095 | 504 | 032-
VNI107 | 12,3 | 0,05 2,6 19,2 | 3,31 0,17 2,89 5,83 1,0
VD20 12 0,04 23,8 0,35 2,84
KXD: khong x4c dinh NB: nguoi bénh

14 tré thiéu So-reductase type 2 co ty 16 THF/5a-THF cao, ty 1¢
5a-THF/THF thap hon so v&i khoang tham chiéu trong do tudi tuong tng.

4 tré tir 8,5 dén 12,3 tudi co ty 1é Et/An cao hon khoang tham chiéu tuong
g va An/Et thap hon khoang tham chiéu tuong ung.
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Bing 3.26. Diic diém nguwoi bénh thiéu 5a-reductase type 2

. Thoi
Ma Dau hié ; .
N; NST x:; hzzz Dic diém lam sing diém
’ GC/MS
A J4 A< X I3 )
VD17 | 46, XY | Khisinh | DUOn8 vatratnho <0.5em, 1o dai | o\ o
thap goc duong vat
VD21 | 46.XY | Khisinh | DUOngvatnho, 1o ddithip ogoc | o o
duong vat, biu ché doi
At < X I3 A 3 ,
VDI1 | 46, XY | Khisinh | U008 vat<lem, 10 ddi thap, biu |, 5 o
ché doi giong voi nir.
At < X I3 4 \ ,
VNI06 | 46, XY | Khisinh | DUOn€ vat<lem 1o daithap. biu ) o o
ché doi, an tinh hoan trai.
VNI08 | 46.XY | Khisinh | DUOngvatnho, lodaithapogoc |y, o
duong vat.
~ -~ < X a2 LK )
VDIS | 46,XY | Khisinh | DU0ngvatnho<lem,lodaithap | 5 o o
thé gdc duong vat.
VDI2 | 46,XY | Khisinh | \godi hinhnam, duong vatnho | o
<lcm, biu ché doi, 16 dai thap.
= s = X 37 K .
VDI9 | 46, XY | Khisinh | Du0nvatnho<lem, [0 daithap | g o
¢ goc duong vat.
Ngoai hinh nam, duong vat nho
VD14 | 46, XY | Khisinh | <I,5cm, biu ché d6i, 16 dai thdp | 5,1 tudi
thé gbc duwong vat.
Duong vat nho <1,5cm, 16 dai
VDI15 | 46, XY | Khisinh | thip thé gbc dwong vat, biuché | 5.5 tudi
doi.
Ngoai hinh nam, duong vat nho
VDI3 | 46, XY | Khisinh |<I,5cm, biu ché doi, 16 dai thap ¢ | 8,5 tudi
gbc duong vat.
A - < X a2 LK )
VDI6 |46, XY | Khisinh | DUOngvatnho <2em, 1o daithap |, o o0
thé ndng & goc duong vat.
Ngoai hinh nit, dwong vét teo nhd
VN107 | 46, XY | Khi sinh <2cm, biu ché d6i, 16 dai thép 12,3 tudi
gbc duong vat.
Ngoai hinh nam, dwong vét ngan
VD20 | 46, XY | Khi sinh <2cm, biu ché d6i, 16 dai thép 12 tudi

gbc duong vat.
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14 nguoi bénh 1a nam ¢6 bo nhiém séc thé 46,XY va khong phat hién bat
thudng vé mit nhidm sic thé. Trong d6 8/14 ngudi bénh da duoc phan tich gen
SRD5A2 va déu c6 dot bién gay bénh (phu luc 6).

Dau hiéu 1am sang thuong gip 1a bo phan sinh duc khong rd rang, khong
phan biét dugc nam va nir khién mét sb tré duogc cho 1 nit khi sinh. Céc nguoi
bénh con lai déu c6 duong vat nho hon nhiéu so véi tudi, biu ché doi, 16 dai
thap & gdc duong vat. 2/14 ngudi bénh c¢6 ddu hiéu an tinh hoan mot bén. Trong
do hai cap anh em rudt trong hai gia dinh (VD13 va VD14), (VD15 va VD16).
10 ngudi bénh con lai trong gia dinh ¢ chi hodc em gai khong c6 bét thuong
vé rdi loan phat trién gidi tinh. Cac dau hiéu day thi chua xuét hién & hai nguoi
bénh > 12 tudi. Hinh anh ngudi bénh thiéu Sa-reductase type 2 dugc trinh bay
trong phu luc 7 (hinh 7 va 8).

Tin higu I
; Al THE
100000
00004 '
: A
0 THF
|
L , lfa-TI{F
| |
| A 1
Eitin | |
: .I'r"..l '-__;"‘_ I ' | | y i l | |. | i ( | \ !'. I\ i
I v PR ey \oud —'-a-.,-'.-‘-.'.h -'.I'...r"- AN J'--r‘.‘."'..-: VL -‘-..' Wbt S ey I'I-\.: W) II A
" 120 i 1610 1800 200 20 i A0

Thoi gian
Biéu dé 3.22. Sic ky do toan thé méu thiéu 5a-reductase type 2
Séc ky dd ngudi bénh nam 10,5 tudi, dinh THF rat 15 trong khi 5a-THF rét
thap, khong thiy o trén sac ky d6, khong co cac dinh 170HPN, PTL, THS.
O mau binh thuong hai dinh THF va 5a-THF rét rd, it chénh léch vé cuong
d6 tin hiéu (hinh 3.23). MAu thiéu enzym Sa-reductase type 2 c6 dinh THF rat rd,
dinh 50-THF hau nhu khong phat hién trén sac ky do (hinh 3.24).
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Biéu dé 3.23. Sic ky do mdu binh thwong

Tin higu THE
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Thoi gian

Biéu @6 3.24. Sdic ky do mdu thiéu 5a-reductase type 2
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A
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50.00-]

40.00—
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20.00—
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-00—

Nhém  Chwa  Thiéu  Thiéu  Thiéu  Thiéu
chung  XP 3p- 50- 11p-OH 21-OH
HSD reductase

Biéu dé 3.25. Ty 1¢ THF/5a-THF ¢ cdc nhém
Ty 16 THF/5a-THF cao & nhom thiéu enzym Sa-reductase type 2.
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Bang 3.27. Gia tri chin doan thiéu 5a-reductase type 2 ciia mjt so ty 1
THF/ | 5aTHF/

Ty Ié chin dodn Et/An | An/Et
5a-THF | THF
Piém cit ti uu 1,39 3,49

Dién tich dudi duong
0,579 0,418 0,506 0,546

cong (AUC)
D0 nhay 0,270 0,215
Do dic hiéu 0,911 0,912
Gia tri chan doan duong

0,692 0,694
tinh
Gia tri chan doan am tinh | 0,627 0,556

Dién tich dudi dudng cong cua cac ty 1& chan doan <0,6 nén gia tri chan
doan thap. Gia tri chan doan cua ty 1¢ THF/5a-THF va An/Et & nguoi bénh
thiéu 50-reductase type 2 tot hon so v&i ty 1& 5aTHF/THF va Et/An do xéac dinh
duge diém cat, do nhay, do dac hi€u, gia tri chan doan duong tinh va am tinh.

14/14 ngudi bénh thiéu Sa-reductase type 2 c¢6 ty 16 THF/5a-THF cao
hon so véi diém cit 1,39. Piém cat nay, do dic hiéu dat 91,1% gitip chan doan
xéac dinh thiéu So-reductase type 2 & nguoi bénh méc réi loan phat trién gisi
tinh nghi ngd méc thiéu enzym 5o-reductase type 2.

3.3.5. Thiéu 3p-HSD II

C6 1 ngudi bénh nghi méc thiéu enzym 3p-HSD 11 do ty 16 DHEA/ (THE
+THF +50-THF) cao hon khoang tham chiéu trong khi ty 1& chan doan khac
trong gi6i han binh thuong. Ngudi bénh 13 nam, 27 tudi, ngudi dan toc H’'mong
dugc chan doan rdi loan phat trién gidi tinh & ngudi mang nhiém sic thé 46,XY.
Dinh lugng steroid ni¢u béng GC/MS khi chua diéu tri, két qua nhu sau:

Bing 3.28. Két qua steroid ni¢u & ngwoi bénh nghi thiéu 3-HSD IT



96

Nong d6 steroid
STT | Steroid nicu (umol/mmol creatir%ine) So voi khorélng
Nguoi | Tham chiéu ¢ tham chiéu
bénh nam 8-<11 tudi

1 An 0,73 0,01-0,38 Cao

2 Et 0,65 0-0,29 Cao

3 DHEA 8,6 0,01 —0,22 Rét cao

4 11 Keto-An 0,26 0,01 -0,39 Binh thuong
5 110H-An 0,78 0,01 -0,52 Cao

6 110H Et 0,17 0-0,13 Cao

7 PD 0,08 0-0,12 Binh thuong
8 PT 0,12 0-0,16 Binh thuong
9 A’3 0,06 0-0,15 Binh thuong
10 THE 1,69 0,17 -5,08 Binh thuong
11 THF 1,03 0,02 - 1,11 Binh thuong
12 S5a-THF 0,65 0,03 - 1,51 Binh thuong
13 o-Cortolone 0,54 0,03 -1,37 Binh thuong
14 -Cortol 0,02 0,02 - 0,27 Binh thuong
15 B-Cortolone 0,20 0,06 — 0,64 Binh thuong
16 o-Cortol 0,20 0,01-0,18 Binh thuong
17 THS 0,01 0-0,03 Binh thuong

Nong d6 An, Et, 11-OH An, 11-OH Et cta ngudi bénh cao hon so véi tré
nam tr 8-11 tudi. Nong d6 DHEA rit cao so v6i tré 8 - < 11 tudi cao hon gidi

han trén 39 1an. Nong d6 PT, THS trong gi6i han binh thudng.
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Bing 3.29. Ty I¢ chin dodn 6 ngwoi bénh thiéu 3-HSD IT

. Nguwoi Khodng tham | So voi khodng
Ty I¢ chan dodn Y ,
bénh chiéu tham chiéu
PT/ (THE +THF +5a-THF) 0,034 0,01-0,06 Binh thuong
THS/ (THE +THF +50-THF) 0,002 0-0,10 Binh thuong
THF/50-THF 1,60 0,38-3,31 Binh thuong
An/Et 1,13 0,95-2,89 Binh thuong
DHEA/ .
2,55 0-0,17 Rat cao
(THE +THF +50¢-THF)

Ty 1¢ DHEA/ (THE +THF +50-THF) cao hon gidi han trén cua khoang

tham chiéu 15 14an trong khi céc ty 1 khac trong giéi han binh thuong.

Khéng c6 dau hiéu thiéu 21-OH, 11p-OH hoic thiéu Sa-reductase type

2 trén két qua dinh lugng steroid ni¢u.

Bing 3.30. Nong dp cic hormon ¢ nguwoi bénh nghi thiéu 38-HSD IT

Két qua . .
Xét nghiém Khodng tham chiéu Két ludn
nguwoi bénh

LH 29,38 1,7-8,6 (mIU/mL) Cao
FSH 54,39 1,5-12,4 (mIU/mL) Cao
Testosterone 14,99 8,64-29,0 (nmol/L) | Binh thuong
17-OHP 0,9 0,5-2,1 (ng/mL) Binh thuong
Androstenedione 11,6 0,6-2,7 (ng/mL) Cao

Nong d6 17-OHP va testosterone cua ngudi bénh trong gidi han binh

thudng trong khi ndng d6 androstenedione, FSH, LH cao.
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Biéu dé 3.26. Sic ky do méu thiéu 3-HSD IT
Chuén ndi A, dinh An (1), Et (2), DHEA (3), 11 OH An (4), 110H Et (6),
PT (7), THE (8), THF (9), Sa-THF (10), a-Cortolone (11), B-Cortol (12).
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Biéu dé 3.27. Ménh ion dic hiéu cho DHEA
DHEA c¢6 cac manh ion dac trung 268, 358, 448 (m/z), thoi gian luu 18,2
phut. Tang nong d6 DHEA 14 d4u hiéu cta thiéu 3-HSD II trong khi khong
xuat hién dinh 170HPN, PTL, THS.
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ching XP 3B- S5a- 11-OH 21-OH
HSD reductase

Biéu dé 3.28. So sanh nong dp DHEA giiva cic nhém
Nong d6 DHEA (umol/mmol creatinine) cao & ngudi bénh thiéu 33-HSD
II va mot s6 ngudi bénh thiéu 21-OH. Ca biét c6 mot ngudi bénh thiéu 21-OH

c6 nong do DHEA rat cao so v&i cac nguoi bénh khéac.

Ty 16 DHEA/(THE + THF + 5a-THF)

Ty

4.00

*

2.004
*

*
-

i o
i = =
Nhom  Chwa Thiéu Thiéu Thibu Thitu
chung XD 3B- 50- 11-OH 21-OH
HSD reductase
Biéu d6 3.29. So sanh ty 16 DHEA/(THE+THF+5a-THF) giita cdc nhém

|]-mm P Eh

.00—

Ty 16 DHEA/(THE + THF +50a-THF) cao ¢ ngudi bénh thiéu 3p-HSD 11
va mot s6 ngudi bénh thiéu 21-OH.
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3.3.6. Pic diém nhém da diéu tri

TSTTBS 1a bénh Iy co thé gay suy thugng than, can diéu tri cAp ciru ngay
khi ngudi bénh c6 dau hiéu rdi loan nudc dién giai, hon mé. Nhiéu nguoi bénh
nghi mic TSTTBS duoc diéu tri hydrocortisone ngay khi vao vién, trudc khi
ldy mau. Chan doan xéac dinh nguyén nhan gay TSTTBS cho nhiing trudng hop
da diéu tri 1a can thiét. Trong sb 84 nguoi bénh da duoc diéu trji c6 69 nguoi
bénh thiéu 21-OH, 2 nguoi bénh thiéu 118-OH va 13 ngudi bénh chua xac dinh

dugc rdi loan tong hop hormon steroid.

Bing 3.31. Diic diém nguwoi bénh thiéu 21-OH da diéu tri

Tuoi Nam Ni¢ Téng sé n (%)
< 28 ngay 8 8 16 (23,19%)
1 thang - <2 tudi 11 8 19 (27,54%)
2 - < 8 tudi 4 10 13 18,84%)
8- <11 tudi 4 2 6 (8,70%)
> 11 tudi 4 10 14 (20,29%)
Tong s6 31 38 69 (100%)

69 nguo1 bénh thiéu 21-OH dinh luong steroid ni€u dugc phat hién khi
da diéu tri hydrocortisone tir 1 ngdy dén nhiéu nim trong ¢6 nam 13 31/69 chiém
44.93%, nir 1a 38/69 chiém 55,07%. Nhirng bénh nhan cé diu hiéu 1am sang
ciia TSTTBS nhung chua dugc chan doan xac dinh nguyén nhan gy TSTTBS,
dugc dinh lugng steroid niéu nham xéac dinh nguyén nhan, trong d6 69 ngudi

bénh thiéu 21-OH phan bd nhiéu d6 tudi tir so sinh dén >11 tudi.
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Bing 3.32. Steroid nigu ¢ nguwoi bénh thiéu 21-OH da diéu tri

. PT PT/THE + DHEA/(THE +
Thong so
(umol/mmol) | THF + 5a-THF) THF+50-THF)
n 69 69 69
Min 0,044 0,01 0,0
Max 416,01 38,44 2,41
Trung vi 4,72 0,51 0,03
Trung binh 15,30 2,88 0,18
Sov B‘N co ‘ket | 1 61
qua binh thuong

O ngudi bénh thiéu 21-OH di diéu tri, ndng d6 PT cao gip & 98,6% ngudi
bénh. Ty 1€ PT/(THE + THF +50-THF) cao ¢ 84,6% nguoi bénh. Ty 1€
DHEA/(THE + THF +50-THF) cao gap ¢ 11,6% nguoi bénh ¢ nhom 3 va 4.

Ty lé %

s Chva DT mw<1tuin < 1thang <lndm m®=>1ndm =

Biéu dé 3.30. Thoi diém ldy mdu ciia nguwoi bénh thiéu 21-OH

Trong s6 106 ngudi bénh thiéu 21-OH duoc phat hién bang dinh luong
steroid niéu, chi c6 36,8% nguoi bénh duoc ldy mau trude khi diéu tri
hydrocortisone, 24,5% dugc lﬁiy mau trong tuan dau diéu tri, 30,2% nguoi bénh
da diéu tri trén 1 nim, dugc chan doan TSTTBS nhung chua dugc chan doéan

nguyén nhan thiéu hut enzym gy TSTTBS.
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Bing 3.33. So sdnh steroid niéu ¢ nhém thiéu 21-OH di diéu tri

Trung vi (min, max)
, Don vi umol/mmol creatinine
S0 TT | Steroid niéu . p*
Nhom chung ba diéu tri
(n=269) (n=69)

1 An 0,02 (0,0 — 1,08) 0,18 (0,0-29,7) 0,000
2 Et 0,015 (0,0 — 0,71) 0,09 (0,0-17,2) 0,000
3 DHEA 0,048 (0,0 —3,03) 0,17 (0,0-81,9) 0,000
4 11 Keto-An | 0,045 (0,0 — 1,32) 0,26 (0,0-19,6) 0,000
5 110H-An 0,056 (0,0 — 1,05) 0,88 (0,0-57,3) 0,000
6 110H Et 0,015 (0,0 — 0,71) 0,05 (0,0-3,85) 0,000
7 PD 0,036 (0,0 — 1,33) 0,31 (0,0-12,1) 0,000
8 PT 0,048 (0,0 —1,03) | 4,72(0,13-416,0) | 0,000
9 A’3 0,057 (0,0 — 123,6) 0,11 (0,0-21,2) 0,200
10 THE 1,39 (0,02 —22,14) | 3,52 (0,04-88,4) 0,000
11 THF 0,35 (0,01 — 5,24) 0,74 (0,0-92,7) 0,000
12 50-THF 0,53 (0,01 —15,73) | 1,05 (0,02-64,5) 0,000
13 o-Cortolone 0,069 (0,0 — 4,04) 0,53 (0,02-4,09) 0,000
14 p-Cortol 0,082 (0,0 — 3,90) 0,22 (0,0-8,85) 0,000
15 B-Cortolone 0,27 (0,0 — 12,32) 0,68 (0,01-21,6) 0,000
16 a-Cortol 0,25 (0,0 — 16,06) 0,11 (0,01-3,41) 0,017
17 THS 0,007 (0,0 —0,71) 0,02 (0,0-3,45) 0,107

*Kiém dinh Mann-Withney cho phan bd khong theo quy luét chuan.

Nong do An, Et, 110H An, 110H Et, PT & ngudi bénh sau diéu tri cao
hon nhom ching p< 0,001. N@)ng do THE, THF, 5a-THF, cortolone va cortol
cao hon so v4i nhom chimg p<0,05. Riéng A’3 va THS khong khac biét so voi
nhém ching p> 0,05.
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Thiéu 11p-OH da diéu tri: c6 2 nguoi bénh dugce chan doan TSTTBS da
diéu tri hydrocortisone dugc 5 thang va 17 nam, khi dinh luong steroid ni¢u
thdy ty 16 THS/ (THE +THF +5a-THF cao hon khoang tham chiéu dugc chan
doan thiéu 11B-OH. 1/2 ngudi bénh c6 ty 16 DHEA/(THE +THF +50-THF) va
ty 16 PT/ (THE +THF +5a-THF) cao hon tham chiéu nhung khong c6 dinh
170HPN, PTL.

Vé 1am sang, ngudi bénh thiéu 11p-OH c6 dau hiéu ddy thi sém twong tu
nhu nguoi bénh thiéu 21-OH, dong thoi co thé xuat hién triéu chimg tang huyét

ap khi con rat tré 3-5 tudi ma khong gip ¢ ngudi bénh thiéu 21-OH.

Toan bd ngudi bénh thiéu Sa-reductase type 2, thiéu 3-HSD II dugc lay

mAu dinh luong steroid niéu bang GC/MS trude khi diéu trj hormon thay thé.
3.3.7. Pic diém nhém chwa xéac dinh

74 ngudi bénh khong phat hién miu hinh dic trung cho cac nguyén nhan giy
1i loan téng hop hormon steroid. Mot s6 ngudi bénh rdi loan phat trién gidi tinh
do bt thuong nhiém sic thé: mot trudng hop c6 NST 45,XO0 véi triéu chimg co
mdt tinh hoan va biu, 16 dai thip. Mot ngudi bénh mang nhiém sic thé chuyén
doan hoa nhap tam giita NST 13 va NST 14 tao ra nhiém sdc thé bat thuong va bo

NST 45, XY rob(13,14) c6 triéu chig v to & ngudi nam.

Mot nguoi bénh 1a nit (NST 46,XX) khong c6 am dao va mot nguoi bénh
la nam (NST 46,XY) khong c6 duong vat.

Hai nguoi bénh bat thuong thoi ky biét hoa gidi tinh caa bao thai: ngoai
hinh nam, c6 dwong vét, tinh hoan mot bén va budng trimg voi tring, tir cung
bén con lai trén cung co thé.

Mot s6 ngudi bénh ngoai hinh nit, nhiém sic thé 46,XY c6 dau hiéu vo
kinh tién phat, c6 tinh hoan 2 bén, khong c6 tir cung va budng trimg nghi do

khong nhay cadm hoan toan v4i androgen.
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Bing 3.34. Diic diém steroid ni¢u nhém chwa xdc dinh

Trung vi (min, max)
SITT | Seridnigu | —oetolhmelmeicatiite ) pe
(n=269) (n=74)
1 An 0,02 (0,0 — 1,08) 0,03 (0,0-0,70) 0,003
2 Et 0,015 (0,0 —0,71) 0,025 (0,0-0,88) 0,002
3 DHEA 0,048 (0,0 — 3,03) 0,046 (0,0-3,77) 0.872
4 11 Keto-An | 0,045 (0,0 —1,32) 0,05 (0,0-1,12) 0’279
5 110H-An 0,056 (0,0 — 1,05) 0,05 (0,0-0,95) 0:972
6 110H Et 0,015 (0,0 — 0,71) 0,014 (0,0-1,91) 0.280
7 PD 0,036 (0,0 —1,33) 0,043 (0,01-2,49) 0,041
8 PT 0,048 (0,0 —1,03) 0,085 (0,01-0,48) 0.002
9 A3 0,057 (0,0 — 123,6) | 0,078 (0,0-78,77) 0.449
10 THE 1,39 (0,02 -22,14) | 1,33 (0,03-55,1) 02887
11 THF 0,35 (0,01 — 5,24) 0,33 (0,0-14,94) 0.587
12 setHE | 053 001-1573) | 043 (0.0-1054) o oo
13 a-Cortolone | 0,069 (0,0 — 4,04) 0,25 (0,01-4,27) 0,000
14 B-Cortol 0,082 (0,0 — 3,90) 0,09(0,0-2,57) 0.014
15 B-Cortolone 0,27 (0,0 — 12,32) 0,33 (0,01-9,6) 0.136
16 a-Cortol 0,25 (0,0 — 16,06) 0,064 (0,0-1,15) 0.000
17 THS 0,007 (0,0 — 0,71) 0,026 (0,0-0,43) 0:000

*Kiém dinh Mann-Withney danh cho thong s phan bd khong chuan.

Nhiéu steroid niéu khong khac biét gitra nhom chua xac dinh véi nhom
ching nhu DHEA, 11keto An, 110H An, A,3, THE, THF 50-THF (p>0,05).
Khéng c6 dau hiéu day du, dic trung cho cac thé bénh TSTTBS nhu thiéu 21-
OH, thiéu 11p-OH, thiéu 3B-HSD II hay thiéu 5o-reductase type 2.
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Chuwong 4
BAN LUAN

Phén tich steroid niéu bang sic ky khi khéi phd duoc xem nhu mot cong
cu quan trong trong chan doan céc rdi loan sinh tong hop va chuyén hda hormon
steroid bam sinh hodc méac phai duoc tmg dung trén thé gidi tir hon 35 nam qua.
Tai Viét Nam, nhu cAu chan doan va theo ddi diéu tri cho ngudi bénh mic roi
loan tong hop steroid 1a rat 1on. Véi cac trang thiét bi hién c6 tai phong xét
nghiém, dinh lugng steroid ni¢u béng GC/MS duoc trién khai dya theo phuong
phap cta Honour JW [18]. Cac steroid ni€u dugc thiy phan nhd enzym
glucuronidase va sulphatase, tach chiét roi tao dan xudt véi methoxyamin va
TMSI, phan tach va dinh lugng cac steroid trén may GC/MS. R4t nhiéu san
pham chuyén héa ctia hormon steroid va tién chit trong nudc tiéu dugc phat
hién, dén nay c6 hon 100 san phém dugc cong bo. Tuy nhién, chi c6 mdt s6 san
pham chuyén héa quan trong can duoc dinh lwong nham chan doan cac nhom
bénh 1y rdi loan chuyén hoa steroid riéng biét. Phuong phép st dung chuén
steroid ni€éu dong kho cuia SKLM (Stichting Kwaliteitsbewaking Medische
Laboratorium diagnostiek). Pho khéi toan phan (full mass spectra) dugc sir
dung dé x4c dinh cAu tric cla cac steroid can phan tich. Cac nhém ion dac
trung duogc Iya chon theo phuong phap SIM (selected ion monitoring) gom 2
ion dai dién tir phd khéi, st dung phan mém cua may khoi phd cho mdi chit
phan tich. Phan tich dinh lugng dua trén cuong dd cac ion chon loc cua chét
phan tich va dugc hiéu chuin nho tin hiéu cua chuin noi. Dé khang dinh két
qua c6 thé so sanh dugc véi cac phong xét nghiém khac trén thé gisi, chung toi
tham gia vao chuong trinh ngoai kiém steroid niéu cua University College
London (UCL)/SKML. Qua4 trinh trién khai k¥ thuat tuan theo cac hudng dan
qudc té vé tham dinh phuong phap va thiét 1ap khoang tham chiéu ciing nhu ap
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dung cac tiéu chuan chan doan cila cic téc gia trén thé gidi trong chan doan bénh
16i loan tong hop hormon steroid bam sinh tai Viét Nam.

K¥ thuat dinh luong steroid niéu béng GC/MS 1an dau tién duoc ung dung
& Viét Nam nén chua co phong xét nghiém tham chiéu va ban than k¥ thuat
dinh luong steroid ni¢u béng GC/MS d4 1a tiéu chuan vang nén khong so sanh
voi cac ky thuat xét nghiém khac hién dang co6 tai Viét Nam. Viéc tham dinh
bao gém cac thuc nghiém xac dinh do lap va tai 1ap, gidi han dinh luong, do
thu hoi, so sanh két qua v6i cac phong xét nghiém khac tham gia trong chuong
trinh ngoai kiém. Khoang tham chiéu steroid niéu cho tré < 11 tudi dugc xay
dung sau khi phuong phap dugc thadm dinh cho thiy dép tGng tiéu chuan chat
lwong. Tir két qua tham chiéu xay dung dugc ap dung trong nhan dinh két qua
dinh luong steroid niéu & ngudi bénh nghi méc réi loan sinh tong hop steroid
nhu TSTTBS va RLPTGT dé chan doan x4c dinh, chan doan thé TSTTBS.
4.1. Két qua tham dinh phwong phap dinh hrong steroid niéu bing GC/MS

Céc thong sd steroid niéu dugc dinh lugng gom 16 san pham chuyén hoa
quan trong cua steroid niéu va 1 san phém duoc ban dinh Ivong 1a THS do chét
chuan dang str dung khong c6 THS. Vi THS 14 san pham chuyén héa quan trong
gitip chan doan thiéu enzym 11B-OH nén rat can dugc dinh luong hodc ban
dinh lugng. Chung toi sir dung steroid tinh khiét, tw pha dé thiét lap duong
chuan nhiam ban dinh lugng THS cho cac mau chirng va mau bénh.

G161 han dinh Iugng cua céc steroid ni€u la rat tot voi 14/16 steroid co gidi
han dinh lugng < 0,16 umol/L (bang 3.1), cho phép dinh lugng chinh xac céc
steroid niéu ngay ca voi mau nudc tiéu lodng. o thu hoi tuong ddi ciia cac san
pham chuyén hoa steroid niéu trong khoang 90-115 (%) tuong tng véi gia tri
trung binh + SD 13 104,1 + 9,25 (%). Do thu hdi phan nao thé hién duogc ky
thuat duoc thuc hién tét, dam bao két qua cho nguoi bénh. Tac gia Homma K

khi tién hanh xay dung gié tri tham chiéu cho tré so sinh tai Nhat Ban cong b



107

cong bd ty 1& thu hodi cac san pham steroid niéu 1a 103 + 12 (%) twong tu két
qué cua ching t6i [119]. Theo Honour JW, d6 thu hdi ctia cac san pham chuyén
hoéa steroid niéu khoang 90% tuy thudc timg san pham [18]. Nhu vay, két qua
nghién ctru trong dé tai nay dap ing duoc cac tidu chuan cho phép va tuong
ung véi cac nghién clru cua céc tac gia khac.

bé danh gia sai ) ngﬁu nhién cua xét nghiém dinh luong steroid ni¢u béng
GC/MS, d6 lap va tai 1ap cia hai mau nudc tiéu tron binh thuong va bénh 1y
dugc xac dinh. Do 1ap va tai 1ap trong nghién ctru cia chung téi tuong tu voi
cac nghién ctru cua tac gia khac trén thé gidi nhw Homma K, Caulfield MP va
cong su [7],[119]. Mot s6 san ph'flm Chuyén hoa cua steroid ni¢u quan trong
trong chan doan rdi loan sinh téng hop hormon steroid nhu PT, THE, THF, 5a-
THF ¢6 d6 lap va do tai lap rat tot trong d6 do lap co6 CV < 10% va do tai lap
co CV < 20%. Pac biét voi PT c6 CV nho, PT la steroid ni¢u dic bi¢t quan
trong trong chan doan thiéu enzym 21-OH. Nghién ctru cia Homma K va cong
sy cong bd dd lap c6 CV 4-8 (%), do tai lap 11 £+ 6 (%) twong ty nghién ctu
ctia chiing toi [119]. Do 1ap trong nghién ciru Chan OK cong bd ¢6 CV 1,3-
11,9 (%), 46 tai 1ap cho cac san pham steroid niéu 1,3-13,3 (%) cao hon trong
nghién ctru cua chung t61 [8]. Theo Honour JW, d¢ 1ap lai va do tai lap ctua céac
steroid niéu <25% 1a chap nhan duoc [18], nhu vay két qua ctia chiing t6i hoan
toan duogc chép nhan va ky thuat 1a dam bao do chinh xac, may hoat dong on
dinh va mau 6n dinh theo thoi gian.

Trong qua trinh thuc hién xét nghiém dinh luong steroid ni¢u, bén canh
viéc thuc hién cho miu nédi kiém tu chuan bi & mirc binh thuong va mirc bénh
ly déng thoi véi mau cia nguoi bénh, ching toi tham gia chuong trinh ngoai
kiém steroid niéu cia SKML. Chuong trinh c¢6 su tham gia ctia 28 phong xét
nghiém trén thé gioi. Moi thang thuc hién mdot mau ngoai kiém tuong tu nhu

mau bénh va gui két qua vé trung tdm dé so sanh voi cac phong xét nghiém
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khac. P9 chinh xé4c (accuracy) cia phuong phap duoc danh gia bang so sanh
két qua ctiia phong xét nghiém véi trung vi cta tit ca cac phong xét nghiém
tham gia ngoai kiém. Mdi twong quan giita chit ché giira két qua ctia phong xét
nghiém thé hién qua hé s6 twong quan r dat tir 0,970 dén 0,999 (bang 3.4, biéu
dd 3.2 va 3.3). Phuong trinh tuong quan dugc thiét 1ap dudi dang y = ax + b, v6i
hé s a xung quanh gia tri 1.0 va hé sd b xung quanh gia tri 0 & 13/16 san pham
steroid ni€u. Tuy vay, con 3 steroid ni¢u c6 hé s6 a khac 1,0 1a 110H Et
(a=0,611), DHEA (a=1,25), THE (a=1,25) nén c6 xu hudng két qua 110H Et
thap hon két qua trung vi ctia ngoai kiém va DHEA, THE c6 xu huéng cao hon
gi tri trung vi ctia két qua ngoai kiém. Dé danh gia su khac biét giita két qua ciia
phong xét nghiém véi gi tri trung vi clia ngoai kiém, phan tich bang biéu d6
Bland Alman (con goi 1a biéu do khac biét: difference plot) cho toan bd céc
steroid trong d6 c6 céc steroid THE, 110H-Et, DHEA. Két qua phan tich su khéac
biét cho thiy cac steroid niéu twong dong tdt v6i ngoai kiém (bicu do 3.4 va 3.5).
Viéc so sanh phuong phap, danh gia su trong dong gitta hai phuong phap hodc
giita cac phong xét nghiém 1a rat quan trong, cho phép thong bao két qua cua
phuong phdp méi hay cua phong xét nghiém la twong duong voi phuong phép
duoc so sanh hay vdi cac phong xét nghiém duogc so sanh hay khong [120].

Thuyc hién ngoai kiém steroid niéu gitp so sanh két qua phong xét nghiém
v6i cac phong xét nghiém khac trén thé gidi, c6 vai tro thuc su quan trong va
can thiét véi cac phong xét nghiém [24].
4.2. Khoang tham chiéu cdc san pham steroid niéu ¢ tré em

Khoang tham chiéu 13 dic tinh cudi cing dugc danh gia trong qué trinh
tham dinh phwong phap vi khoang tham chiéu khong phai 1a yéu t6 quyét dinh
hiéu nang cta phuong phap c6 chap nhan duoc hay khéng. Céc thuc nghiém
thAm dinh k¥ thuét dinh luong steroid niéu bang GC/MS cho thiy k¥ thuét cia
ching t61 co6 két qua chinh xac va xac thuc, co thé sir dung trong chan doan cac

rdi loan sinh tong hop steroid. Ky thuat dinh luong steroid niéu bang GC/MS
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lan dau tién dugc ap dung tai khoa Hoéa sinh —Bénh vién Nhi Trung vong nén
chua c6 gia tri tham chiéu cho nguoi Viét Nam. Thiét 1ap khoang tham chiéu dé
hd tro cho viéc dién giai két qua xét nghiém cua nguodi bénh. Hon nita do dac
diém riéng clia ngudi bénh tai phong xét nghiém cua ching toi phan 16n 1a bénh
nhi nén can thiét 1ap khoang tham chiéu steroid niéu cho tré em tir so sinh dén
11 tudi dép tng cho phan 16n nhom bénh dén kham va diéu trj tai Bénh vién Nhi
Trung vong.

Déi tugng tham chiéu bao gém 269 tré khoe manh gdm 137 nam va 132
nit, tr so sinh dén <11 tudi, duoc chia lam 4 nhém (sé lugng nam va nir khong
co sy khac biét p> 0,05). So lugng mdi nhém trong nghién ctru cia chung toi
dat trén 60 mau, du c& mau toi thiéu theo yéu cau thiét 1ap khoang tham chiéu
theo CLSI EP28A-C3 [25] va cao hon mét s6 nghién ctru khac cong b trén
thé gi6i cua Caulfield MP va cong su [7], Homma K va cong su [119], Nasser
AD va cong su [26].

Su phan bd cua s6 1iéu tham chiéu: 17 thong s6 dinh lugng steroid ni€u va
cac ty 1& chan doan quan trong déu phan bd khéng theo quy luat chuan, c6 su
khac biét giita gia trj trung binh (mean) va gia tri trung vi (median) duoc thé hién
13 trong biéu dd 3.6. Vi sb liéu khong tudn theo quy luat phan bd chuan nén
thong ké theo phuong phap phi tham sé duoc ap dung. Tét ca cac sb liéu duoc
sip xép theo trit tu ting dan va x la th ty quan sat (s6 nhd nhéat co
x = 1; 16n nhit c6 x = n). Gi6i han dudi cia khoang tham chiéu 1 x2s (2.5
percentile) twong Gmg véi 0,025 (n +1) va gidi han trén cta khoang tham chiéu
14 x0.975 (97.5™ percentile) twong tng v4i 0,975 (n+1).

Trong nghién ciru ndy, mau nudc tiéu st dung 1a miu ngau nhién twong tu
nghién ctru cua Lucas-Herald AK, Nasser AD, Homma K rat pht hop voi tré so
sinh va tré nho vi dé 14y mau [27],[26],[119]. Dé chan doan rbi loan tong hop

steroid cho nguoi truong thanh thuong sir dung miu nude tiéu 24h nham bao
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dam két qua t6t hon. Tuy vay, viéc thu thap nudc tiéu 24h ding, du 1a dic biét
kho & tré em va ton thoi gian, bat tién cho ngudi bénh va nhan vién y té, do vay
chung t6i str dung nudc tiéu ngau nhién. Nude tiéu ngiu nhién co6 thé thu thap
dé dang va c6 bang ching cho thdy c6 thé thay thé nudc tiéu 24h. Khi sir dung
nude tiéu ngau nhién, két qua chat phan tich can dugc hiéu chinh nhd creatinine-
chat dugc bai tiét voi ty 16 hing dinh trong nude tiéu dé diéu chinh su khac biét
vé muirc do pha loang ctuia nudc tiéu. Do vay, creatinine ni¢u dugc dinh luong
nhim hiéu chinh néng do chat phén tich vé don vi pmol/ mmol creatinine. Cac
san pham steroid niéu dugc bao cao dudi dang ty 1é trén ndng do creatinine, tuy
vy chua théng nhat mot don vi qudc té cho két qua steroid niéu. Mot sd tac gia
trén thé gio1 st dung cac don vi khac nhau cho xét nghiém dinh lugng steroid
ni¢u nhu don vi umol/L [121], don vi pug/mg creatinine [7], don vi mg/g
creatinine [12], pg/mmol creatinine [26], pmol/24h v&i mau nudc tiéu 24 gid
vi vay, c6 kho khan khi so sanh giita khoang tham chiéu cua céc tac gia.

Khi phan tich gia tri thu dugc tir dinh luong steroid ni¢u cho 269 tré binh
thuong tir so sinh dén < 11 tudi, ching t61 nhan théy co su khac biét néng do
steroid niéu rat c¢6 y nghia thong ké theo tudi véi p < 0,001 (bang 3.6) giita 4
nhém tré so sinh, tré nhé < 2 tudi, tré 2-8 tudi va tré 16n bit dau day thi 8-11
tu6i. Homma K, Caulfield MP di thiét 14p khoang tham chiéu cho tré so sinh
[7],[119]. Nasser AD thiét 1ap khoang tham chiéu steroid niéu cho tré cac tuan
tudi khac nhau trong nam dau tién cia tré [26], tac gia thay ring cac san pham
steroid ni€u co nguén géc tur thuong than thai nhi con ton tai sau khi sinh, dat
dinh tuan thtr 3 va giam dan theo thoi gian. T ndm 1989, Weykamp CW va
cong sy da cong bd gia tri tham chiéu cho 13 san pham steroid niéu theo don
vi (umol/L) nhu An, Et, DHEA, 11 keto An, 110H An, 110H Et, PD, PT, THE,
THF, 50-THF tuong tu nhu chiing t6i cung cac ty 1€ Et/An, THE/THF, THF/5a-
THF cho tré em trong d6 c6 d6 tudi dén 11 tudi [121]. Tuy nhién, vi dbi tuong
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ngudi bénh dén vai ching t6i phan 16n 13 tré nho tai Bénh vién Nhi nén trude
hét chiing t6i xay dung khoang tham chiéu cho tré em < 11 tudi.

Su bién ddi néng dd cac steroid theo nhom tudi duge thé hién 13 trong cac
biéu do tir 3.7 dén 3.10. Nong d6 An va Et thap & 3 nhom tré < 8 tudi, bat dau
cao 1én véi tré > 8 tudi. Nong d6 DHEA cao nhét ¢ tré so sinh do DHEA 14 san
pham steroid chu yéu tir me qua rau thai sang con [22]. DHEA thap & tré > 1
thang tudi. Nong d6 110H An chi ting dan & tré > 8 tudi va rat thip & tré dudi
8 tudi. Nong do 110H Et thp & cac nhoém tudi tir so sinh dén 12 tudi. Nong do
THE, THF, 5a-THF c6 xu huong tang & tré > 2 tudi, dic biét 1a tré > 8 tudi.
Khodng tham chiéu cho nong dp cdc steroid niéu

Chung t6i méi chi xay dung khoang tham chiéu cho tré so sinh di can va
du thang theo tiéu chuan cia To chirc Y té thé gidi (WHO) va tré khoe manh
dén 11 tudi dé gitp chan doan cho phan 16n tré ma chua xay dung khoang tham
chiéu cho tré so sinh nhe can va thiéu thang va trén 11 tudi.

Steroid niéu cua tré so sinh tir 1 ngay dén 28 ngay tudi cho thay 17/17
steroid niéu khong c6 su khac biét gitta nam va nit v6i p > 0,05. O tré so sinh,
néng do DHEA va A’3 cao hon so voi cac steroid ni€u con lai. S di néng do
DHEA va A’3 & tré so sinh cao nhu vy vi c6 sy trao doi qua rau thai cta
DHEA tir me¢ sang con [22]. Céc steroid niéu khac nhu An, Et, 11-OH An va
11 OH Et rat thip. Nghién ctru cua Nasser AD va cong sy chi ra rang ndng do
cia DHEA, PT, THS, 170HPN, PT, PTL giam déan trong nhirng ngay dau cta
tré va sau 30 ngay da giam rd rét. Xay dung khoang tham chiéu cho tré so sinh
14 cin thiét vi sau 1 thang co sy khac biét vé néng d6 mot sb san phém chuyén
hoa steroid niéu [26].

Nong d6 steroid niéu c6 xu hudng giam dan & tré trén 1 thang tudi do céac
san pham chuyén hoéa steroid tir tuyén thuong than thoi ky bao thai va steroid
tir me truyén sang con qua rau thai giam di. Khoang tham chiéu steroid niéu &

tré 1 thang dén < 2 tudi chi c6 PT 1a c¢6 su khac biét giita nam va nit (bang 3.8).
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Trong d6 tudi ndy, cac san pham chuyén hoa ctia androgen nhu An, Et rat thap,
ndng do A’3 va DHEA thip hon thoi ky so sinh. Nong d6 THE cao hon THF
va 50-THF, ndng d6 cortolone cao hon cortol.

Nghién ctru ctia Nasser AD va cong su cho théy néng do cac steroid ni€u
giam dang ké tir sau 1 thang dén 6 thang, dén tuan thir 25 hau hét cac steroid
chi con khoang 20% so voi thoi ky so sinh [26]. MAu nudc tiéu cua tré giai
doan nay thuong rat lodng do tré dung sita nhiéu, nén viéc dinh luong steroid
niéu c6 thé gap kho khan, mot s tac gia lya chon cach c¢6 dac nudce tiéu béng
tach chiét 1an 1 trude khi thiy phan cho mot lugng nuée tiéu tuong Gmg 75 pg
creatinine [7]. Tuy vay, chiing t0i nhan thay, k¥ thuat dinh luong steroid niéu
rat nhay c6 thé dinh luong chinh xac dén khoang 0,1 pmol/L nén két qua dinh
luong co6 thé duge dam bao véi phan 10n cac steroid niéu trong mau nudc tiéu
co néng do creatinine niéu 16n hon 0,5 mmol/L.

Nong dd 17 san pham chuyén hoa steroid niéu cho tré 2 - < 8 tudi khong
c6 su khac biét giita nam va nit (bang 3.9). Nong d6 cac san phim chuyén hoa
cta androgen An va Et, DHEA van con thdp, ndng do cac san phdm chuyén
hoa cua cortisol (THE, THF, 5a-THF, a va B —cortolone, a va B-cortol) cao
hon cic nhom tudi trude. Sau 2 tudi, tré tham gia nhiéu hoat dong hon, tuyén
thuong than bai tiét nhiéu hon cortisol, aldosterone; trong khi ndng do
testosterone & tré 2-8 tudi con thap nén cac san pham chuyén héa cia
testosterone nhu An va Et con rat thap.

Mot s tré nir & do tudi 8-11 bét dau co dau hidu day thi va ting cac hormon
sinh dyc nit trong khi d6 & tré nam dau hiéu bét dau day thi thuong mudn hon 1-2
nam. Do vay khoang tham chiéu steroid niéu cua tré 8-<11 tudi duoc thiét 1ap théy
ndng d6 An va Et, 110H-An ting cao rd rét so v&i cac nhom < 8 tudi (bang 3.10).
Nong do cac san pham chuyén hoa cua cortisol ciing cao hon tré 2-8 tudi. Pic biét
nhiéu san phém chuyén hoa steroid ni¢u nhu An, Et, 11Keto An, 110H Et, PD,
PT & tré nit cao hon tré nam, su khac biét c¢6 y nghia thng ké voi p < 0,01.
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Do tudi bat dau day thi ¢ tré trai khoang 10-12 tudi, & tré gai khoang 9-11
tudi theo nghién ctru Nguyén Thu Nhan nim 1990 [122]. Tuy nhién ngdy nay
do diéu kién kinh té, x4 hoi phat trién, tré em c6 dau hiéu day thi sém hon. Do
viy, ¢6 su bién d6i theo hudng ting dan ndng do cac san pham chuyén hoa cua
androgen (An va Et, DHEA) va cortisol (THE, THF, 50-THF) & tré 8-11 tudi,
ndng do steroid ké trén & nir cao hon nam.

Khoang tham chiéu c6 ¥ nghia rat quan trong trong danh gia su thay d6i
ndng do steroid niéu & nguoi bénh mac TSTTBS, hay RLPTGT vi vy khoang
tham chiéu steroid niéu cho tré em khoe manh & cac d6 tudi khac nhau giap
nhan dinh cic truong hop bat thuong, xac dinh nguyén nhan gay rbi loan tong
hop hormon steroid 14 déng gop quan trong ctia dé tai.

Khoéng tham chiéu cho céc t¥ 1é chan don

Ty 1€ chan doan duoc st dung nhu mot cong cu dic hi¢u gitp chan doan
thiéu hut cac enzym tham gia tong hop hormon steroid do c¢6 sy giam ndng do
cac san pham chuyén héa ctia hormon thanh pham va tang cac san pham chuyén
héa cla tién chat phia trudc vi tri enzym bi thiéu. Vi mdi loai thiéu hut enzym
tham gia téng hop hormon steroid c6 mot hoac mot ) ty 1€ chan doan dic hiéu
(bang 2.3). Dua vao cac nghién ctru da cong b trén thé gidi chung t6i thiét 1ap
8 ty 1¢ chan doan quan trong gitp chan doan cac bénh 1y réi loan sinh tong hop
hormon steroid thuong gap. Céc ty 1¢ nay tuong tu nhu ty 1¢ chan doan dugc
Krone N [7], Lucas-Herald AK [86] cong bé giup chan doan thiéu 21-OH, 11p-
OH va Chan OK dung trong chan doan thiéu 5a-reductase type 2 [8],[64].

Su phén b s6 liéu cua mdi ty 1é chan doan khong theo quy lut chuan
tuong tu nhu v6i cac thong s6 ndng do steroid niéu vi vay khoang tham chiéu
cho cac ty 1& chan doan dugc tinh 1a 95% gia tri nam trong khoang tir phan vi
2,5 dén 97,5. Két qua cho thay cac ty 1é chan doan déu c6 su khac biét giita cac
nhom tudi, nén khoang tham chiéu dugc xay dung riéng cho ting khoang tudi.

Ty 1& 50-THF/THF, THF/5a-THE, Et/An va An/Et duoc thiét 1ap riéng cho
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nam gi¢i nham chan doan thiéu Sa-reductase type 2 & nguoi bénh mang nhiém
sic thé 46,XY.

Ty 1¢ PT/(THE + THF + 5a-THF) c6 su khéc biét gitra nam va nir & tré so
sinh va tré 8-11 tudi. Tré so sinh nam, ty 1& nay cao hon nit (gi6i han trén 0,19
v6inam va 0,11 voi nit). Diéu nay co thé giai thich do trong luong co thé nam
so sinh thudng cao hon nit. Nong d6 PT tré so sinh phu thudc vao cin ning cia
tré, tré nam c6 néng d6 PT cao hon nit nén ty 1& PT/(THE + THF + 50-THF)
cao hon nit. Ty 18 PT/(THE + THF + 5a-THF) & nit d6 tudi 8-<11 cao hon nam
(gi6i han trén 0,15 so véi 0,06) co thé do nit trong d6 tudi ndy da bat dau day
thi va tang téng hop hormon steroid trong d6 ndng d6 PT & nit c6 thé 1én dén
0,24 pmol/mmol creatinine trong khi néng d6 PT & nam chi dén 0,16
umol/mmol creatinin. O hai nhom tudi tir 1 thang dén 8 tudi khong co su khac
bi¢t ty 1€ PT/(THE + THF + 5a-THF) gitta nam va nir.

Ty 1€ THS/(THE + THF + 50-THF) khong c6 su khac biét gitra nam va
nit cling nhu gitra cac khoang tudi. Vi ndng dé6 THS trong mau tré binh thuong
rat thap nén khi ting ndng d6 THS va ty 1é (THE + THF + 5a-THF) 1a d4u hiéu
bét thudng qua trinh tong hop hormon steroid. Ty 16 THS/(THE + THF + 5a-
THF) cao dic trung cho thiéu 11p-OH ma hau nhu khéng gip & cac bénh 1y rdi
loan tong hop steroid khac nhu thiéu 21-OH, 3B-HSD I1.

Ty 16 DHEA/(THE + THF + 50-THF) ¢6 su khéc biét giita cac nhoém tudi
nhung khong khac biét giira nam va nit trong ting nhoém tudi. Ty 18
DHEA/(THE+THF+5a-THF) cao & tré <2 tudi so véi tré > 2 tudi. Nghién ciru
ctia Krone N va cong su chi ra rang ty 16 DHEA/(THE+THF+5a-THF) c6 thé
sir dung dé chan doan thiéu 3B-HSD II do thiéu enzym lam ting tién chét 1a
DHEA va giam tong hop ca 3 nhdm hormon thuong than [11]. Tuy vay, ngudi
bénh thiéu 21-OH va thiéu 11B-OH ciing thiy ting tong hop androgen va ting
ndéng d6 DHEA nén lam ting ty 16 DHEA/(THE +THF+5a-THF). Do véy, d6
dic hiéu trong chan doan cua ty 16 DHEA/ (THE+THF+50-THF) khong cao.
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C6 4 ty 1é chan doan dugc st dung trong chan doan thiéu 5o-reductase
type 2 gdm ty 1&¢ THF/5a-THF, ty 1& 5a-THF/THF va ty 1& An/Et hodc Et/An
theo nghién ctru cua Krone N va Chan OK. Trong d6 ty 1€ THF/5a-THF va Sa-
THF/THF xéc dinh dugc ¢ moi ltra tudi, ddy 13 hai san phdm chuyén hoa cta
cortisol nén ludn c6 véi ndong dd khac nhau & cac laa tudi. Trong khi do ty 18
An/Et va Et/An chi xac dinh & mot s tré > 2 tudi do ddy 1a san pham chuyén
hoéa cuia androgen nén nong dd An va Et rit thdp hdu nhu khong xac dinh duoc
& tré em < 2 tudi. Ca 4 ty 1¢ chan doan nay thuong duoc ap dung cho nam nham
chan doan thiéu 5a-reductase type 2 & ngudi mang nhidm sic thé 46,XY. Vi
vay, can luu y khi str dung cac ty 1& chan doan nay cho phu hop véi muyc dich,
c6 thé thay ty 16 5a-THF/THF c6 khoang tham chiéu rong ¢ tré < 2 tudi (0,27-
12,0) trong khi d6 ty 18 nay & tré > 2 tudi kha hep (0,42-3,33) cho thiy su chénh
léch néng do THF va 50-THF it hon khi tré 16n 1én.

Ty 16 (THF+5a-THF)/THE sit dung trong chan doan AME theo nhu Krone
va cong sy cong bd [11]. Trong nghién ctru ndy, ty 16 (THF + 50-THF)/THE
c6 sy khac biét giita cac nhom tudi, ¢ tré 8 - < 11 tudi ty 1é ndy & nam cao hon
nit (p<0,05). Chung t6i chua phat hién ngudi bénh nao mic AME khi st dung
ty 1& chan doan nay.

Nhu vay, 4/8 ty 1€ c6 gia tr1 & mirc thép 1a 0 hoac khong co6 gia tri chan
doan nén khoang tham chiéu dugc 14y 1a nho hon gid tri mtc cao (< upper
limit). Riéng An/Et va 5a-THF/THF, THF/50-THF gia tri thap cua khoang
tham chiéu rat c6 y nghia nén duoc sir dung trong chan doan.

Khoang tham chiéu ty 1¢ chan doan duoc Lucas-Herald AK va cong sy da
thiét 1ap dé chan doan trong mot sé bénh 1y 1di loan sinh tong hop hormon
steroid cho 3 nhém tudi < 6 thang, 6 thang — 10 tudi va > 10 tudi. Tuy nhién,
khi thiét 1ap khoang tham chiéu cho ty 1& nay ¢ 252 ddi tuong tac gia nay dua
ra gi tri phan vi thir 95 cta ty 16 THS/(THE+THF+50-THF) 12 0,03 nén c6 dén
92/93 ngudi bénh c6 gia tri cao hon khoang tham chiéu [27]. Xay dung khoang
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tham chiéu gitp phat hién nguoi bénh bat thudng hudng dén chan doan thiéu
hut enzym nén néu khoang tham chiéu khong phu hop dan dén khong phan loai
duoc ngudi bénh va gan nhu toan bd ngudi bénh déu co bat thudng nhu Lucas-
Herald AK cong bd. Dé chan doan thiéu 3p-HSD II tac gia nay sir dung ty 1é
DHEA/(THE+THF+5a-THF) va phat hién dwgc 2 trudong hop méc bénh nay
trong s6 12/93 ngudi bénh c6 ting ty 1é so voi khoang tham chiéu. Tac gia st
dung 3 ty 1& giup chan doan thiéu Sa-reductase type 2 bao gdm ty 1¢ Et/An,
THF/50-THF, va THB/5a-THB phat hién 2 trudng hop thiéu enzym. Bén canh
d6 Lucas-Herald AK con thiét 1ap mot s6 ty lé chéan doan cho thiéu hut 17B8-HSD,
ACRD, AME tuy nhién chua thy cong bd phat hién truong hop mic bénh nay
do nhirng bénh nay rat hiém gip [27]. So sanh véi khoang tham chiéu dugc cong
bd cua tac gia Lucas Herald, ching toi nhan thay két qua tham chiéu céc ty 1é c¢6
su khac bi¢t do cach chia khoang tu6i khac nhau, ¢& mau khéac nhau. Tuy nhién,
d6 nhay cua cac ty 1& duoc tac gia cong bd déu 1a 100 (%) va do dic hiéu khoang
78-94% tly timg ty 1¢ va gia tri du doan duong tinh rat thap chi tir 11-45%.
Trong nghién ctru ctia chung t61 chua c6 mot sb ty 1€ chan doan dic hiéu
cho thiéu 21-OH & tré so sinh nhu cac tac gia khac trén thé gidi. Homma K
nhan thay ty 1¢ PTL/(BTHE + oTHE) rat c6 gia tri trong chan doan TSTTBS do
thiéu 21-OH va ty 1& nay dic hiéu hon so véi ty 16 170HPN/(THE + THF + 5a-
THF) va PT(THE + THF + 5a-THF) & mau nudc tiéu ngau nhién [12]. Kamrath
C ciing nhan thiy ¢ tré so sinh viéc sit dung ty 1¢ PTL/ 60H-THE va
PTL/(60H-THE + THE) rat dic hiéu trong chan doan thiéu 21-OH so véi ty 1é
PT/THE va 170HPN/THE [85]. Viéc st dung k¥ thuat dinh luong steroid ni¢u
Vi cac ty 16 chan doan dic hiéu giup khac phuc nhimng trudng hop duong tinh
gia gip phai trong sang loc TSTTBS do thiéu 21-OH. Tuy nhién, ching toi
chua dinh luong duoc PTL ciing nhu o va B-THE, 60H-THE vi vy ciing can

trién khai thém dé tang thém cong cu hitu ich cho chan doan thiéu 21-OH & tré
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so sinh. Bén canh d6, nhitng truong hop nghi ngd mac TSTTBS & tré so sinh
ma két qua dinh lugng steroid ni€u am tinh can lam phan tich gen CYP21A2.
4.3. Két qua steroid niéu ¢ ngudi bénh roi loan tong hop hormon steroid

Nghién ctru duoc thuc hién véi 200 nguoi bénh tai hai bénh vién 16n 1a
Bénh vién Nhi Trung wong va Bénh vién Htu Nghi Viét Puc da phat hién 126
nguoi bénh mic 4 nhom bénh ly r6i loan sinh téng hop hormon steroid: 106
nguoi bénh thiéu 21-OH, 5 ngudi bénh thiéu 11B-OH, 14 ngudi bénh thiéu 5a-
reductase type 2 va mot ngudi bénh thiéu 3p-HSD II (bang 3.16). Pay 1a s6
lwong ngudi bénh rat 16n mic TSTTBS thé thiéu 21-OH, thiéu 118-OH, thiéu
3B-HSD II va RLPTGT do thiéu 5a-reductase type 2 lan dau dugc chin doan
dua vao dinh luong steroid niéu tai Viét Nam. Tuy vay, con 74/200 nguoi bénh
(37%) chua dugc chan doan do khong phat hién mau hinh dic trung du tiéu
chuan voi cac bénh 1y rdi loan sinh téng hop steroid ty 1é cao nhit 13 & nhém
tré so sinh voi 17/44 tré.

Tudi chan doan lan dau sdm nhat 13 tir 1 ngay tudi (6 gio) ddi véi thiéu
21-OH, 3 thang v6i thiéu 11B-OH va 6 thang tudi voi thiéu Sa-reductase type
2. Két qua nay ciing twong tu nhu cac nghién ciru da cong bo trude day ciia cac
tac gia trong va ngoai nudc 1 dinh lugng steroid niéu gitp chan doan TSTTBS
thé thiéu 21-OH, thiéu 11B-OH & tré so sinh nhung chi c6 thé chan doan thiéu
5a-reductase type 2 & tré sau 3 thang tudi [8],[64].

Diic diém steroid ni¢u & ngwoi bénh thiéu 21-OH chwa diéu tri

Do tudi 1am xét nghiém dinh lugng steroid ni¢u cho tré tr 1 ngay tudi dén
17 tudi, trong d6 11/37 ngudi bénh (29,73%) dugc chan doan trong thang dau
dac biét nguol bénh dén sém nhat 1a 6 gio sau sinh. C6 9/37 ngudi bénh
(24,32%) duoc chin doan trong do tudi 1 thang — <2 tudi. Tuy vay, van co 4/37
nguoi bénh duogc chan doan muén sau 8 tudi, ba nguoi bénh l1a nguodi dan tde

H’moéng & Lao Cai, Ha Giang khong c6 diéu kién dé kham va diéu tri bénh
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som. Nhitng ngudi bénh nay déu thudc thé nam hoéa don thuan khong co réi
loan dién giai vi vay khong nguy hiém dén tinh mang nén diéu tri mudn. Do
dic diém bénh TSTTBS can diéu tri som, tranh bién chimg con suy thugng
than cap nén rat nhiéu ngudi bénh duge diéu tri ngay khi vao vién, khi nghi ngd
mic TSTTBS ma chwa dugc chan doan xac dinh nham tranh nhing bién ching
nang nhu sbc, con suy thuong than cp gip & khoang 35(%) ngudi bénh méc
TSTTBS [110].

Két qua phan tich steroid niéu & 37 ngudi bénh méc thiéu 21-OH chua
diéu tri cho thdy c6 xudt hién rd dinh 170HPN va PTL. Pay 1a steroid dic trung
cho thiéu 21-OH, vi vy su xuét hién clia cac dinh 170HPN va PTL 1a tiéu
chuan dinh tinh quan trong giup dinh huéng chan doan thiéu 21-OH béng k¥
thuat phan tich steroid niéu.

O nguoi bénh thiéu 21-OH, ting cudng téng hop androgen nén gay ra triéu
chirng nam hoa tré nir (phi dai am vat), day thi som ¢ tré trai, xét nghiém mau
thudng thay testosterone cao. Nong d6 PT & nguoi bénh thiéu 21-OH cao hon
khoang 100 1an so v&i nhom ching (bang 3.19). PT 1 san pham chuyén hoa
ciia 17-OHP, tién chat dé tong hop cortisol. O ngudi bénh TSTTBS do thiéu
21-OH, giam tong hop cortisol gay tang 17-OHP va do vay ting bai tiét PT ra
nudc tiéu. Nong do PT cao 1a chi ddu quan trong trong chan doan thiéu 21-OH
bén canh sy ting ndng d6 PTL hay ting ty 1¢ PT so voi san phim chuyén hoa
cua cortisol [7], [12]. Nong d6 An va Et & nguoi bénh thiéu 21-OH cao hon
nhom chimg do ting san pham chuyén hoa cia androgen.

Ty 1¢ PT/(THE + THF + 50-THF) & 100% ngudi bénh thiéu 21-OH cao
hon tham chiéu (bang 3.20). Nong do PT cung véi ty 16 PT/(THE + THF + 5a-
THF) cao hon khoang tham chiéu két hop vé6i sy xuat hién cua dinh PTL va
170HPN trén sic ky d6 1a tiéu chuan chan doan thiéu 21-OH. O nguoi bénh
thiéu 21-OH ching t6i nhan thdy 100% nguoi bénh ¢ ty 16 THS/(THE + THF
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+ 50-THF) trong gid1 han binh thuong. Tuy nhién c¢6 13/37 nguoi bénh (35,1%)
thiéu 21-OH chua diéu tri c6 ty 16 DHEA/(THE+THF+50-THF) cao hon
khoang tham chiéu. C6 thé do DHEA 1a tién chat dé tong hop cortisol tai vi tri
phia trudc ciia enzym 21-OH nén khi thiéu 21-OH s& 1am ting 170HP va ting
DHEA. Thiéu enzym 21-OH nén qua trinh sinh t6ng hop hormon thuong than
dugc ting cuong theo con dudng tong hop androgen nén lam ting nong do
DHEA. C4 biét c6 1 ngudi bénh chan doan thiéu 21-OH (mi VDO02) 1an dau tién
& tudi 17, xét nghiém c6 ty 16 DHEA/(THE+THF+5a-THF) rét cao (6,54 so v6i
0,17 1a gi61 han trén cua khoang tham chiéu). Vi vay d6 déc hi¢u cua ty 1€ chan
doan DHEA/(THE + THF + 5a-THF) trong nghién ctru ctia chiing t61 va céc tac
gia khac chi dat khoang 70-90% [90].

Xét nghiém 17-OHP dugc lam cho 18/37 nguoi bénh thiéu 21-OH chua
diéu tri két qua c6 16/18 ngudi bénh cao hon khoang tham chiéu & phu luc 7
[123]. Tuy vdy, con 2/18 ngudi bénh c6 ndng dd 17-OHP trong gidi han binh
thuong. Nhu vay néu st dung 17-OHP dé chan doan thiéu 21-OH thi s& bo sot
2/18 nguoi bénh.

Nong do cortisol lic 8-10 gior duge 1am cho 8/37 ngudi bénh, tuy nhién
6 7/8 ngudi bénh c6 két qua binh thudng. Nguyén nhan gy ra ndng do cortisol
binh thudng & ngudi bénh TSTTBS c6 thé do ndng do cortisol & thoi diém 14y
mau khong giam nhu trong danh muc cic cong trinh dd coéng bd- sb 1. Mot
nguyén nhan khac c6 thé 1y giai do k¥ thuat dinh luong cortisol bang phuong
phap mién dich (dién hoa phat quang) dang thuc hién tai khoa Hoa sinh bi nhiéu
boi ndng d6 17-OHP cao & ngudi bénh thiéu 21-OH giy phan ung chéo véi
thude thir dinh lugng cortisol. Da c6 nhitng cong bd vé phan g nhiéu khi dinh
lugng cortisol & ngudi bénh TSTTBS do thiéu 21-OH va thiéu 118-OH do tién
chét cua cortisol ting trong huyét twong ngudi bénh giy phan tng chéo 1am

ting gia tao ndng do cortisol trong mau ctia ngudi bénh TSTTBS [33]. Hon nita
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ndng do cortisol c6 thé ting ngay khi ngudi bénh bi stress, lo lang khi 1dy mau,
khi thim kham tai bénh vién nén ciing c6 thé anh hudéng dén két qua. Vi vay,
néng do cortisol khong dugc sir dung 1a tiéu chuan dé chan doan TSTTBS do
thiéu 21-OH.

Nong d6 ACTH duogc 1am & 8/37 ngudi bénh trong d6 6/8 ngudi bénh cao
hon khoang tham chiéu, chi c6 2/8 ngudi bénh trong gii han binh thudng. Vi
ndng d6 ACTH cao 1a triéu chuing suy tuyén thuong thdn & ngudi bénh
TSTTBS do thiéu 21-OH, nhitng nguoi bénh dugc phat hién va chan doan sém
khi chua c6 suy thuong than nén néng d6 ACTH binh thudng.

C6 15 ngudi bénh méc thiéu 21-OH chua diéu tri c6 két qua natri va kali
mau, 11/15 ngudi bénh c6 két qua binh thudng 1a nhitng ngudi bénh duoc chan
doan mudn sau 2 tudi nén nhirng bénh nay thuong khong méc réi loan nude
dién giai. Nhitng nguoi bénh mac TSTTBS thé mat mudi thuong 13 tré nho < 2
thang tudi, duoc diéu tri hydrocortisone ngay khi vao vién nén thudc nhom lay
mAau nude tiéu sau khi diéu tri hydrocortisone.

Dé danh gia gia tri chan doan ctia ndng d6 PT (umol/mmol creatinine) va
ty 16 PT/(THE + THF + 50-THF) trong chan doan thiéu 21-OH, ching t6i phan
tich dudng cong ROC. Nong d6 PT 1a 1,875 (umol/mmol creatinine) c6 do dic
hiéu 95,9%, gia tri du doan duong tinh 89,4% v&i TSTTBS do thiéu 21-OH. Véi
diém cit 0,025 thi ty 16 PT/(THE + THF + 5a-THF) c6 d6 nhay 77,1% do dic
hiéu 61%, gia tri du doan dwong tinh 1a 59,6% véi TSTTBS do thiéu 21-OH.
Nghién ctru ciia Lucas-Herald AK va cong s lai 1dy diém cit 1a tai phan vi thi
95 cuia khoang tham chiéu nén cac ty 16 chan doan déu c6 do nhay 100%, nhung
do dac hiéu chi 1a 25% véi ty 1€ PT/(THE+THF+ 5a-THF) [27].

Mau hinh sic ky do toan thé cua ngudi bénh thiéu 21-OH rat dic trung
v6i dinh 170HPN, PT va PTL cao (hinh 3.12) twong tu véi cong bd ctia Chan
OK va cong su [8]. Cac san pham dic trung cho thiéu 21-OH c6 cac manh ion

dic trung mo ta trong biéu d6 3.13 (170HPN), biéu d6 3.14 (PTL) cung véi
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thoi gian luu duge cong b trong bang 2.1 1a cong cu hitu ich dé phan tich sic
ky @6 phat hién nguoi bénh thiéu 21-OH.

Phaén tich dot bién gen CYP21A2 1a tiéu chuan khang dinh chan doan thiéu
21-OH, k¥ thuat phan tich gen rat hitu ich trong nhiéu trudng hop dic biét & tré
so sinh. Tuy vay, k¥ thuat nay doi hoi thiét bi, nhan lyc, gia thanh va thoi gian
c6 két qua dai ciing nhu khéng str dung dé theo ddi diéu tri. Trong sb 37 ngudi
bénh thiéu 21-OH chua diéu tri phat hién bang dinh luong steroid niéu c6 13
ngudi bénh duge phan tich gen CYP21A2 va dugc khang dinh c6 dot bién gay
bénh (phu luc 6).

Tai Viét Nam, trudce khi cé cac xét nghiém khéng dinh chan doan nhu dinh
lugng steroid ni¢u, phan tich dot bién gen thi phén 16n nguo1 bénh tai khoa Noi
tiét — Chuyén hoa — Di truyén dugc chan doan TSTTBS dua vio cac dau hiéu
lam sang dién hinh nhu nam hoéa tré nir, day thi sém tré nam, sam da, mét nuoc,
con suy thugng than cép. Bén canh d6 1a dua vao mot sd xét nghiém mau nhu
tang nong do 17-OHP, testosterone, progesterone, ACTH, natri va kali. Tuy
nhién, néu chi sir dung cac xét nghiém trén thi khong thé chan doan xac dinh
nguoi bénh mic TSTTBS, va khong thé xac dinh TSTTBS do thiéu enzym 21-
OH hay 11p-OH hay thé bénh khac. Dén khi ap dung thanh cong k¥ thuat phan
tich gen CYP21 thi chiing ta méi c6 thé chan doan xac dinh TSTTBS do thiéu
21-OH [111],[112]. Tuy vay, con mdt sd bat cap khi khong thé phan tich gen
cho tat ca ngudi bénh nghi mac TSTTBS do gia thanh cao, thoi gian 1au va dic
biét c6 mot s6 truong hop khong phat hién dot bién gen & ngudi bénh cé dau
hiéu 14m sang dién hinh [13]. Khong c6 sy twong tng hoan toan giita kiéu gen
va muc d6 biéu hién cua gen trén 1am sang. Khong sir dung két qua phan tich
gen dé theo doi hiéu qua diéu tri va phat hién qué lidu hydrocortisone & ngudi
bénh TSTTBS. Vi vay, khi trién khai k¥ thuat dinh lugng steroid ni¢u chung

t61 tién hanh ddng thoi xét nghiém mau va nude tiéu, nhimg truong hop chén
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doan 10 rang béng dinh lugng steroid niéu s€ duogc két luan, nhiing truong hop
chua 1 rang s& dé nghi 1am lai steroid niéu 1an hai hodc phan tich gen.
Diic diém steroid nigu & ngwoi bénh thiéu 118-OH chwa diéu tri

Trong nghién ctru ndy, phan tich steroid niéu bang GC/MS phat hién nim
ngudi bénh méic thiéu 11B-OH trong d6 ba ngudi bénh chua diéu tri
hydrocortisone. Ba nguoi bénh da duoc khang dinh chan doan bang phan tich
c6 dot bién gay bénh trén gen CYP11B1. Trong d6 ngudi bénh nho tudi nhat 1a
3 thang tudi. Dic biét thém c6 mot ngudi bénh (md VN80) méc dong thoi thiéu
21-OH va thiéu 11B-OH khi phan tich gen tuy nhién ddc diém 1am sang va dinh
lugng steroid ni¢u noi bat vo1 hinh anh thiéu 21-OH nén ching t61 phan tich &
phan thiéu 21-OH.

Ba nguoi bénh thiéu 11B-OH, déu 1a nam véi triéu ching 1am sang ndi bat
& ngudi bénh thiéu 118-OH 1a sam da, day thi som twong tu nhu ngudi bénh
thiéu 21-OH thé cb dién (bang 3.23). D4u hiéu day thi rdt sém ngoai vi duoc
thé hién 1o trong hinh 4 phu luc 7. Trong khi do, tudi day thi binh thuong & nam
13 10-12 tudi, & nguoi bénh thiéu 11B-OH c6 thé gip day thi luc 2 - 5 tudi. Dau
hiéu tang huyét ap nguoi tré rat dic trung cho thiéu 118-OH ma khong gip ¢
ngudi bénh thiéu 21-OH. Tuy nhién, ting huyét 4p thuong gap & ngudi bénh tir
tudi thiéu nién va thanh nién, khong gip & tré nho [3], do vay biéu hién 1am
sang va dinh lugng 17-OHP c6 thé khong phéan biét duoc thiéu 21-OH va thiéu
11B-OH trong nhiing truong hgp nay.

Pic diém dinh lugng steroid niéu ¢ ngudi bénh thiéu 11B-OH cho thay
ndng d6 THS va ty 16 THS/ (THE + THF + 5a-THF) cao hon khoang tham chiéu
(bang 3.24). Pay la tiéu chuan chan doan thiéu 11B-OH bang dinh luong steroid
niéu trén GC/MS. Tiéu chuin nay dugc mo ta boi nhiéu tac gia trén thé gidi nhu
Krone N va cong su [11], Chan OK va cong su [8], Lucas —Herald AK [27]. Do

THS 1a san pham chuyén hoa cta 11-deoxycortisol tién chat tong hop nén
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cortisol ngay budc do enzym 11p-hydroxylase xtic tac, thiéu 11p-OH la tang hop
chat S trong mau va ting THS tuong tng trong nudc tiéu. Vi vay, THS cao gip
& ngudi bénh thiéu 11B-OH ma it gip ¢ cac thé TSTTBS khac. Tuy vay, ndng
d6 PT va ty 16 PT/(THE + THF + 5a-THF) cao hon khoang tham chiéu & 1/3
ngudi bénh thiéu 11B-OH do ting tién chat budc thir 2 trude vi tri thiéu hyt
enzym. Ngudi bénh thiéu 11B-OH c6 ty 18 PT/ (THE + THF + 5a-THF) cao hon
khoang tham chiéu duoc lam phan tich gen CYP21A2 va khong phat hién dot
bién gen nén loai trir thiéu 21-OH két hop véi thiéu enzym 11p-OH. Do viy, tir
két qua nay chiing t6i nhan thay, dé chan doan thiéu enzym 11B-OH can dua vao
ty 1¢ THS/(THE + THF + 50-THF) cao hon khoang tham chiéu trong khi chan
doan thiéu 21-OH can tiéu chuan ty 1& PT/(THE + THF + 5a-THF) cao va ty 1é
THS/(THE + THF + 5a-THF) trong gidi han binh thuong.

Phén tich biéu d6 ROC cho thdy THS véi diém cit 1a 0,095 (umol/mmol
creatinin) c6 do nhay 63,6% va do dac hi¢u 86,2% trong chan doan thiéu 1 1B-
OH, gia tr1 dy doan duong tinh 1a 77,3%. D0 nhay, d§ dac hiéu va gia tri du
doan dwong tinh cua ty 16 THS/(THE + THF + 5a-THF) ¢ diém cét 0,004 (1in
luot 14 64,1%; 59,9%:; 69,1%). Biéu d6 3.20 va 3.21 cho thiy nong d6 THS va
ty 16 THS/(THE + THF + 5a-THF) cao & ngudi bénh thiéu 118-OH. Hinh anh
sic ky dd toan thé dic trung cho ngudi bénh thiéu 118-OH véi dinh THS rat
cao trong khi dinh THE, THF thudng thip hon so voi miu binh thudng (biéu
d6 3.19). Phan tich gen CYP11BI gitip ching t6i khang dinh chan doan ¢
nhirng truong hop két qua dinh luong steroid niéu c6 déu hiéu goi ¥ thiéu
11B-OH (phu luc 6).

Tom lai, dinh lugng steroid ni€u cho nguoi bénh nghi mic TSTTBS giup
chan doan xac dinh thiéu 11B-OH va phan biét voi thiéu 21-OH. Két hop giita
phat hién d4u hiéu 1am sang nhu ting huyét ap khi con tré, day thi som, véi

dinh luong steroid niéu va khi c6 bt thuong vé két qua dinh luong steroid niéu
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tién hanh phan tich gen dé khang dinh 1a cach chan doan phu hop, gitip bac s§
1am sang trong phan biét thé TSTTBS.
Diic diém steroid niéu ¢ ngwoi bénh thiéu 5a-reductase type 2

Nguyén nhan thuong gip gay ra rdi loan phat trién gidi tinh & ngudi mang
nhiém séc thé 46,XY thuong gip do thiéu 5a-reductase type 2, khong nhay cam
v6i androgen, thiéu 3B-HSD type II, bén canh mét s nguyén nhan hiém gip
nhu ting san thuong than thé lipid hoa, thiéu Cyt P450 oxidoreductase, thiéu
17-hydroxyalse/17,20 lyase hay thiéu 17B-HSD type 3 [124],[125]. Thiéu 5a-
reductase type 2 gdy giam tong hop 50-DHT dan dén nir hoa tré nam mang
nhiém sic thé 46,XY véi cac biéu hién 1am sang la by phan sinh duc ngoai dang
nit khi méi sinh v6i dwong vét nho, biu ché déi, 16 dai thap, an tinh hoan. Viéc
chan doan xac dinh thiéu Sa-reductase type 2 phai dya vao phan tich steroid niéu
hodc dot bién gen SRD5A2. Do hai k¥ thuét nay trudc day chua dugc p dung tai
Viét Nam, nén chi mét s6 nguoi bénh thiéu Sa-reductase type 2 duoc chan doan
nhd giri mau ra nudc ngoai [17].

Trong nghién ciru nay, 14 nguoi bénh thiéu Sa-reductase type 2 c6 ty 1
5a-THF/THF thap va ty 16 THF/5a-THF cao hon khoang tham chiéu. Trong
khi d6 ty 1& An/Et thap hon khoang tham chiéu va ty 1¢ Et/An cao hon khoang
tham chiéu chi gip ¢ nhitng ngudi bénh >8 tudi. Do An va Et 1a san pham
chuyén hoéa cua androgen nén khi tré bat dau day thi co ting ndng do
testosterone trong mau lam ting néng do An va Et trong nudc tiéu. Tré nho
ndng d6 An va Et rat thdp nén ty 16 An/Et it c¢6 gia tri chan doan thiéu 5a-
reductase type 2. Két qua cia chung t6i twong tu véi két qua cia Chan OK tai
Héng Kong, 16 bénh nhan thiéu 5a-reductase type 2 dugc xac dinh, trong do
15/16 ngudi bénh c6 do tudi tir 6 thang dén 26 tudi duoc dinh luong steroid
niéu c6 bién d6i dic hiéu 1a ty 1& 5a THF/THF tir 0,0 dén 0,08 thip hon khoang
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tham chiéu, trong khi ty 1& An/Et thap hon khoang tham chiéu & nguoi bénh >3
tudi va trong gi6i han tham chiéu & tré 6 thang va 10 thang [64].

Vi thiéu Sa-reductase type 2 13 rdi loan xac dinh va rdi loan phat trién gidi
tinh chi biéu hién ¢ nam gii c6 nhiém sic thé 46,XY ma khong gay ra triéu
chtng rdi loan phat trién gidi tinh & nit. Trong bang 3.26 cho thay tat ca ngudi
bénh déu 1a nam mang nhiém sic thé 46,XY khong c6 bat thuong ¢ mirc do
nhiém sic thé. Cac ngudi bénh déu c6 b phan sinh duc ngoai bat thuong véi
dau hiéu nit hoa nhu biu ché d6i, dwong vét nho, 16 dai thip va nhiéu ngudi
bénh duoc dit tén va khai sinh 1a nit khi méi sinh. Dau hiéu an tinh hoan c6 thé
gip & mot vai ngudi bénh véi 1 hodc ca hai bén. Thiéu Sa-reductase type 2 1a
bénh di truyén nén gip hai cip anh em trong hai gia dinh déu méic cin bénh nay
1a c@p nguoi bénh mang ma nghién ciru VD13 va VD14, cap anh em mang ma
VD15 va VDI6 c¢6 cic triéu ching 1am sang giéng nhau. Nhitng hinh anh dic
trung cho ngudi bénh thiéu Sa-reductase type 2 duoc thé hién rd trong phu luc 7
v6i1 bd phan sinh duc dang nit (hinh 5-phu luc 7) hay hinh anh cua hai anh em
trong mdt gia dinh mic thiéu 50-reductase type 2 v&1 ngoai hinh nam, bd phan
sinh duc nam nhung duong vat nho, 16 dai thap & gbc duong vat da phau thuit,
hai tinh hoan binh thudng, tré chua c6 dau hiéu day thi khi da 13 tudi (hinh 6-
phu luc 7). Mt hinh anh ctia nguoi bénh 13 tudi, o ngoai hinh nit, by phan sinh
duc nam nhung duong vt teo nhoé khong phat trién, biu ché d6i, 15 dai thap, hai
tinh hoén binh thudng trong biu, chua c¢6 dau hiéu day thi ¢ thoi diém 12,3 tudi
(hinh 7-phu luc 7).

Phan tich biéu d6 ROC cho thay ty 1&6 THF/5a-THF tai diém cét 1,39 co
do dac hi¢u trong chan doan thiéu Sa-reductase type 2 rat cao dén 91,1%, gia
tr1 du doan duong tinh 1a 69,2%. Ty 1¢ THF/5a-THF & nguoi bénh thiéu 50-
reductase type 2 cao hon han so v6i cac nhom con lai (biéu d6 3.25). Hinh anh

dic trung cta sac ky d6 cho ngudi bénh thiéu So-reductase type 2 v6i dinh THF
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rd va dinh 50-THF rat thap (biéu d6 3.24); khong xuét hién cac dinh bat thuong
nhu 170HPN, PTL, THS nhu thiéu 21-OH va 11p-OH twong ty nhu Chan OK
md ta [64]. Hinh anh trong biéu d6 3.23 va 3.24 cho thay rd su khac biét trong
sac ky do gitra mau binh thuong va mau thiéu Sa-reductase type 2, gitip dé dang
chan doan thiéu Sa-reductase type 2.

Phan tich gen SRD5A2 dugc thyc hién cho 8/14 ngudi bénh thiéu 5a-
reductase type 2 bang phuong phap PCR thuc hién tai Trudng Pai hoc Y Ha
Noi va giai trinh tu gen SRD5A?2 tai nudc ngoai. Két qua thu dugc duoc ca 8/8
ngudi bénh phat hién c6 dot bién gay bénh (phu luc 6). Nhitng dot bién gen
SRD5A2 ma chung t6i gap di dugc nhiéu tac gia khac cong bd [64],[126]. Bén
canh nhirng dot bién d3 duge cong bd gay bénh con phat hién thém mot sb dot
bién méi. Nhu vay c6 su twong dong rat cao gitra két qua dinh lwong steroid niéu
va phén tich gen & ngudi bénh thiéu Sa-reductase type 2. Diéu nay cho phép tng
dung k¥ thuat dinh luong steroid niéu trong chan don thiéu 5a-reductase type 2
cho nhing ngudi bénh rdi loan phat trién gidi tinh tai Viét Nam. Nghién ciru ciia
cac tac gia trén thé gidi cho thiy, dot bién c.680G>A 1a dot bién gay bénh thuong
gip ¢ ngudi bénh thiéu Sa-reductase type 2 tai Nhat Ban va chau A [126]. Chan
OK va cdng sy phat hién 12 ngudi bénh thiéu 5o-reductase type 2 bé'tng dinh
lwong steroid niéu va phan tich gen SRD5A2 dé khang dinh trong d6 2 dot bién
cling gap ¢ nguoi bénh cua chung t61 [64].

V6i két qua nghién ciru cia chiing t6i, nhitng trudng hop rdi loan phat trién
gi6i tinh & nam mang nhidm sic thé 46,XY s& dé nghi 1am dinh luong steroid niéu,
treong hop nghi ngd méc thiéu So-reductase type 2 duge d& nghi 1am phan tich
gen SRD5A2 dé khang dinh. Py 1a quy trinh thich hop gitip chan doan sém cho
nguoi bénh méc So-reductase type 2 va phéan biét voi hoi chimg khong nhay cam
androgen. Nguoi bénh duoc chan doan sém thiéu Sa-reductase type 2 va duoc

di€u tri sém dem lai hi€u qué cao cho ngudi bénh.
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Diic diém steroid ni¢u & ngwoi bénh thiéu 3p-HSD type IT

Thiéu 3B-HSD II 1a bénh TSTTBS rat hiém gip véi tn xuit khoang
1: 1.000.000 tré sinh sng do dot bién gen HSD3B2 [127]. Trong s6 200 ngudi
bénh dugc dinh luong steroid ni¢u, ching tdi chi phat hién dugc 1 nguoi bénh
c¢6 diu hiéu ting DHEA don thuan khong kém theo cac dau hiéu TSTTBS do
thiéu 21-OH va thiéu 11B-OH. Pac diém xét nghi¢m dinh luong steroid ni€u
ctia ngudi bénh nam 27 tudi, nghi ngd thiéu 3p-HSD type II dugc thé hién trong
bang 3.28 v6i duy nhat ting nong d6 DHEA (8,6pmol/mmol creatinin) va ty 1&
DHEA/ (THE + THF + 5a-THF) 2,55 cao hon gap 15 lan gié tri trén cta khoang
tham chiéu. Sac ky d6 ngudi bénh mang ma VN109 thé hién trong biéu db 3.26
cho thay khong c6 cac dinh 170HPN, PTL, THS dic trung cho thiéu 21-OH
va thiéu 11B-OH. Pinh An va Et cao chung to san phim chuyén hoa cua
androgen cao. Dinh THF va 5a-THF cao, ty 1¢ THF/5a-THF binh thuong nén
ngudi bénh nay khéng thiéu 5o-reductase type 2. Ty 1¢ PT/(THE + THF + 5a-
THF) va ty 1¢ THS/(THE + THF + 50-THF) gi6i han binh thuong nén loai tru
thiéu 21-OH va thiéu 11p-OH.

Nong d6 DHEA cua ngudi bénh ma VN109 cao gip 39 1an gi6i han trén
ctia khoang tham chiéu cho tré tir 8-11 tudi. Vi nghién ciru nay khong thiét lap
khoang tham chiéu cho ngudi truéng thanh nén viée so sanh két qua ndng do
DHEA cuta nguoi bénh véi tré 8-11 1a chua that sy chinh xac. Do d6 chung t6i
thir tim khoang tham chiéu DHEA va ty 16 DHEA/ (THE + THF +5a-THF) ciia
cac tac gia khac trén thé gidi, trong d6 Lucas-Herald AK cong b ty 1 chan
doan DHEA/ (THE + THF +5a-THF) xay dung cho 134 ngudi tir 10-18,5 tudi
co gié tri phan vi thr 95 1a 0,14 trong gidi han tur 0-0,31 [27]. Néu so sanh ty 1¢
DHEA/(THE + THF + 5a-THF) cua ngudi bénh VN109 14 2,55 véi gia tri tham
chiéu ctia Lucas-Herald thi ty 1& nay cao hon 18 lan.

Caulfield MP va cong sy cho rang co thé chan doan 3B-HSD type II dua
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vao ty 1¢ Pregnentriol/Pregnenetriolone va ty 1€ DHEA/(THE + THF +5a-
THF). Ong phat hién 1 trudng hop thiéu 3-HSD type II dugc 1am dinh luong
steroid niéu lac 7 va 14 ngdy tudi co ty 1& Pregnentriol/Pregnenetriolone ting
cao hon khoang tham chiéu [7]. Krone N va cong sy chan doan 2 truong hop
thiéu 3p-HSD type II dua vao ty 1é Pregnendiol/(THE + THF +5a-THF) cao
hon khoang tham chiéu [11]. Lucas-Herald AK ciing cho rang dua vao ty 18
DHEA/(THE + THF +50-THF) gitip phét hién cac truong hop nghi ngd mic
thiéu 3B-HSD type II bang dinh luong steroid niéu [27].

O nghién ciru cia chung toi, ngudi bénh dd 27 tudi c6 noéng do
androstenedione, FSH, LH cao hon tham chiéu (bang 3.30). Do 3B-HSD type
II xtic tac phan tng tong hop testosterone tir androstenedione nén khi giam hoat
do 3B-HSD type II gay tang androstenedione va FSH, LH. Tuy vay, ngudi bénh
nay c6 nong do testosterone trong gidi han binh thuong, két qua nay c6 thé xay
ra vi d3 c6 cong bd & ngudi bénh thiéu 3-HSD type II c6 két qua testosterone
binh thuong va tinh dich d6 binh thudong vé sb luong tinh tring [127]. So véi
triéu chimg 1am sang ciia nguoi bénh thiéu 3-HSD type II thé c6 dién mat
mudi dugc céng bd & 2 ngudi bénh nhii nhi voi triéu chimg suy thuong than,
ha natri, nam hoa khong hoan toan (16 dai thép, duong vt nho) [16], ching t61
nhan thy c6 thé ngudi bénh trong nghién ctru cia ching toi 1a thé khong cb
dién voi triéu chimg nhe hon khong c6 du hiéu suy thuong than, mat mudi.
Lam sang chi c6 ddu hiéu nam hoa khong hoan toan mic du ndng do
testosterone trong gi6i han binh thudng ctia nam nhung ndng d6 FSH, LH cao.

Hién tai chiing t6i chua c6 diéu kién phan tich gen HSD3B2 cho ngudi
bénh do k¥ thuét nay chua dugc trién khai tai Viét Nam. Céac nghién ctru trén
thé gidi chi ra rang nhimg truong hop nghi ngd thiéu 3p-HSD type II phét hién
bang sang loc, bang dinh lwong steroid niéu nén khing dinh bang phan tich gen

HSD3B2 [127],[128] .
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4.4. Ung dung dinh lugng steroid trong chin doan ¢ ngudi bénh nghi mic
TSTTBS di diéu tri hormon thay thé

Trong nghién ctru ndy, bang k¥ thuat dinh luong steroid niéu chung toi
xéc dinh duoc 116 ngudi bénh mic TSTTBS thé thiéu 21-OH va 5 nguoi bénh
thiéu 11B-OH trong do6 c6 73,2% ngudi bénh da duoc diéu tri hydrocortisone.
Tuy vay, chung t6i nhan thay, nhiéu ngudi bénh van con du hiéu dic trung
cho TSTTBS thé thiéu 21-OH va thiéu 11p-OH. Két qua cho thay co su bién
d6i 15 rét ndng do cac steroid niéu theo huéng ting nong d6 THE, THF, 5a-
THF va giam néng do PT. Nhu vay, k¥ thuit dinh lugng steroid niéu bﬁng
GC/MS khong chi gitp chan doan & ngudi bénh chua diéu tri ma con cé thé
chan doan xac dinh thiéu 21-OH va 11B-OH ¢ nhiéu ngudi bénh da diéu tri.
Nguyén nhan c6 thé do khi méi diéu tri ndng do cac tién chét, san pham chuyén
hoéa trung gian ciia cortisol con trong mau nén duoc phat hién trong nudc tiéu.
Hon nita, liéu diéu tri c6 thé chua du e ché tuyén thuong than san sinh tién
chat va san pham trung gian cta cortisol nén chan doan bang dinh lugng steroid
niéu van c6 mau hinh dic trung cho nguyén nhan gay TSTTBS.
Diic diém steroid niéu & ngwoi bénh thiéu 21-OH da diéu tri

Trong s6 106 nguoi bénh thiéu 21-OH dugc chan doan bang dinh luong
steroid ni¢u cé 69 nguodi bénh da diéu tri hydrocortisone. Phan 16n nhitng bénh
nay duoc diéu tri ngay khi vao vién va lay nuée tiéu lam dinh lugng steroid
niéu sau khi diéu tri mot vai ngay. Biéu d6 3.30 cho thay s6 nguoi bénh da diéu
tri tir 1 ngay dén 1 tuan chiém 24,5%.

Nong d6 PT, An, DHEA & nhom thiéu 21-OH d3 diéu tri thip hon so véi
nhém chua diéu tri, néng do THE, THF, 5a-THF, cortolone va cortol cao hon
nhom chua diéu tri. Do diéu tri hydrocortisone 1am ting cortisol trong mau, trc
ché bai tiét ACTH, giam tong hop androgen tuyén thuong than, 1am ting ndng

dd cac san pham chuyén hoa cua cortisol va cortisone trong nudc ti€u, lam gidam
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noéng d6 san pham chuyén hoa cua androgen. Riéng nong do Et, A’3 va THS
khong c6 su khac biét gitta nhém ngudi bénh thiéu 21-OH chua diéu tri va sau
diéu tri do A’3 va THS khong thay doi & ngudi bénh thiéu 21-OH.

Trong s6 69 nguoi bénh thiéu 21-OH da diéu tri c6 67/69 ngudi bénh nong
d6 PT cao hon so v&i khoang tham chiéu, 58/69 ngudi bénh co ty 16 PT/(THE
+ THF + 50-THF) cao hon khoang tham chiéu. C6 8/69 ngudi bénh c6 ty 18
DHEA/(THE + THF + 5a-THF) cao hon khoang tham chiéu (11,6%), tuy nhién
thdp hon so v6i nhém chua diéu tri (35,1%). Do su anh hudng cua diéu tri
hydrocortisone dén chan doan TSTTBS béng k¥ thuat dinh lugng steroid niéu
nén nhiéu nghién ciru trén thé gidi déu lya chon 1y mau trudc diéu tri nhu didu
kién bét budc. Véi nhitng trudng hop khong thé 1ay mau trude khi diéu tri do
ngudi bénh mit nude, trong tinh trang nguy kich can cp ciru can phai diéu tri
hydrocortisone dé clru nguoi bénh, viéc chan doan TSTTBS c6 thé phai dung
dén phan tich gen néu két qua dinh luong steroid niéu sau diéu tri khong con
dién hinh. C6 15,9% ngudi bénh thiéu 21-OH duoc chan doan dua vao nong
d6 PT cao hon khoang tham chiéu trong khi ty 1& PT/(THE + THF + 5a-THF)
trong gi6i han binh thuong, ddy 1a nhimg nguoi bénh di duoc diéu tri
hydrocortisone nén néng do cortisol trong mau va san pham chuyén héa cia
cortisol trong nudc tiéu nhu THE, THF, 5a-THF ting ngay sau diéu tri. Tuy
nhién ¢ nhitng ngudi bénh nay ndng dd PT con cao hon khoang tham chiéu va
van c6 mat dinh PTL trén sic ky dd dic trung cho thiéu 21-OH.

Tir két qua dinh lugng steroid niéu chung toi phat hién 8/69 chiém ty 16
11,6% ngudi bénh mic thiéu 21-OH c6 néng d6 DHEA va ty 16 DHEA/(THE
+ THF +50-THF) cao tuong tu nhu thiéu 3-HSD II. Diém khac biét 1a bénh
nhan thiéu enzym 3B-HSD II khi phan tich steroid niéu khéng phat hién thiy
cac dinh PTL, 17-OHPN va ndng do PT, ty 16 PT/(THE + THF + 5a-THF)

trong gi6i han binh thuong. Do vy viéc phan tich mau hinh sic ky do dac
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trung, két hop ndng do steroid va ty 1& ddc trung cho mdi bénh 1y thiéu enzym
1a rat hitu ich cho chan doan.

Thiéu 118-OH di diéu tri: trong sé 5 ngudi bénh thiéu 11p-OH, co 2
nguoi bénh di diéu tri hydrocortisone. Tuy nhién, nong do THS va ty 1&
THS/(THE + THF + 5a-THF) cao hon khoang tham chiéu. 1 nguoi bénh ¢
ndéng d6 DHEA va ty 16 DHEA/(THE + THF + 5a-THF) cao hon so véi nhém
chtng. C6 thé do bénh nhan thiéu 11B-OH giy giam tong hop hormon steroid
theo con dudng tao thanh cortisol va ting tong hop hormon steroid theo con
duong tao thanh androgen nén ting DHEA trong méau va nudc tiéu tuong tu

nhu & mot s6 bénh nhan thiéu 21-OH ma chiing t6i da phan tich & trén.

Chan OK va cong sy di cong bd 3 trudng hop TSTTBS duoc dinh luong
steroid bang GC/MS khi da diéu tri hydrocortisone, tac gia nhan thdy sau diéu
tri nong do céc steroid san pham chuyén hoa cia cortisol ting cao c6 thé 1am
mat d4u hiéu chan doan. Tac gia dé xuat giai phap tam thoi diéu tri hormon
thay thé bang dexamethasone thay cho hydrocortisone ¢ truong hop can diéu
tri ngay khi chua 14y mau nuéc tiéu [8].

4.5. Két qua dinh lweng steroid niéu ¢ cac trudng hop chua xac dinh

Trong nghién ctru ndy, c6 74 ngudi bénh chua xac dinh, nhiéu ngudi bénh
c6 dau hiéu 1am sang ciia TSTTBS, rdi loan dién giai, day thi sém tuy nhién
mot sb nguoi bénh dugce diéu tri hydrocortisone trudc khi léy mau nudce tiéu
nén khéng c6 cac ddu hiéu dién hinh gitp chan doan rdi loan sinh tong hop
steroid bAm sinh. Nhitng ngudi bénh nay chwa duge phan tich gen dé chan doan
nén chua xac dinh nguyén nhan bénh. Vi vy, t6t nhat nén lay mau nudc tiéu
trude khi diéu trj nham dam bao gia tri chan doan cho xét nghi¢m dinh lugng
steroid niéu, han ché cac trudng hop am tinh gia do diéu tri trude khi 1dy mau.

Mot sb nguyén nhan gay két qua Am tinh c6 thé gip do cac tiéu chuan lya chon
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nguoi bénh la d4u hiéu 1am sang khong hoan toan dac hi€u cho bénh 1y rdi loan
sinh téng hop hormon steroid, ngudi bénh duogc diéu tri trude khi léy mau, mot
s6 nguodi bénh RLPTGT do nguyén nhan khac.

Trong d6, 5 ngudi bénh thiéu 21-OH va thiéu 11B-OH duoc khang dinh
bang phan tich gen twong tng di dugc diéu tri bang hydrocortisone nén khong
con diu hiéu dién hinh vé GC/MS. Nhiéu ngudi bénh khac chan doan TSTTBS
va rbi loan dién giai da diéu trj hormon thay thé.

Mot s6 ngudi bénh mic rdi loan dién giai do nguyén nhan khong phai bénh
ly tuyén thuong than (réi loan ti€u hoéa, dai nhat) do ti€éu chuén lya chon nguoi
bénh trong nghién clru nay dua vao céc tri¢u chig 1am sang khong dac hiéu.
Mot s6 tré so sinh khong phat hién duge déu hiéu dic hiéu do hién tai ching toi
chua dinh lugng duogc steroid dac trung cho tré so sinh. Mot ) ngudi bénh nghi
ngd mic TSTTBS nhung khong c6 dau hiéu dic trung trén két qua dinh lugng
steroid niéu va phan tich gen CYP21A2 am tinh (phu luc 6).

Hai nguoi bénh méc rdi loan phat trién gidi tinh do bat thudng trong qué
trinh bi¢t hoa co quan sinh duc thoi ky bao thai gay ra c6 sy ¢6 mat cua ca co
quan sinh duc nam va nir trén mot co thé c¢6 tir cung, budng trimg va tinh hoan,
duong vat dugc go 1a thé ovotesticular nhu trong bai bao s6 2 cuia danh muyc cac
cong trinh cong b cua luan an.

Hai nguoi bénh méc réi loan phat trién gi6i tinh do bét thudng nhiém sic
thé (1 nguoi bénh 45,X0 va 1 ngudi bénh chuyén doan hoa nhap tim gitta nhiém
sdc thé 13 va 14). Nhiing truong hop bat thudng nhiém sic thé gay bénh Turner
thé kham duogc cong bd cho thiy day 1a nguyén nhan gay réi loan phat trién gisi
tinh [129].

Toém lai, k¥ thuat dinh luong steroid niéu bang GC/MS da duoc trién khai
thanh cong tai khoa Héa sinh — Bénh vién Nhi Trung wong. Két qua thAm dinh

phuong phap dap tmg cac tiéu chuan vé do chinh xac va xac thuc. Ung dung
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thanh cong k¥ thuat dinh luong steroid niéu trong chan doan xac dinh nhiéu
bénh rdi loan sinh téng hop hormon steroid: thiéu 21-OH, thiéu 11B-OH, thiéu
3B-HSD I, thiéu Sa-reductase type 2 & ngudi bénh chwa diéu trj cling nhu mot
sb nguoi bénh da diéu tri hydrocortisone. Mgt $6 truong hop chua xac dinh can

duoc tiép tuc nghién ctru.
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KET LUAN

1. Két qua thAm dinh phuong phap dinh luong steroid niéu bing GC/MS va

thiét 1ap khoang tham chiéu cho tré em < 11 tudi

1.1. Cic théng sé thim dinh phwong phdp

G161 han dinh luong dat 0,05-0,16 (umol/L) voi phﬁn 16n cac steroid niéu.
Do thu hoi céc steroid niéu dat 90-115%.

Do lip lai c6 CV 1,01-7,72 (%) & miu tron binh thuong va 0,78-9,72 (%)
& mau tron bénh 1y.

Do tai lap dat CV 10,16-14,53 (%) & mau tron binh thudng va 12,51-16,95
(%) ¢ mau tron bénh 1y.

Tuong quan chit ché giita két qua ngoai kiém ctia Phong xét nghiém véi

gia tri trung vi voi hé ) tuong quan r dat 0,970 - 0,999.

1.2. Gid tri khodng tham chiéu steroid ni¢u

Khoang tham chiéu 17 steroid ni¢u va 8 ty 1& chan doan duoc thiét 1ap cho
4 nhém tudi. Ty 1é6 THF/5a-THF, 5a-THE/THF, Et/An va An/Et duoc xay
dung riéng cho nam nham chan doan thiéu 5a-reductase type 2.

Khong co6 su khac biét néng do steroid ni¢u gitra nam va nir ¢ tré < 8 tudi

ngoai trir PT & tré 1 thang dén 2 tudi.

Néng do An, Et, 11keto An, 110H Et, PD, PT ¢ nir cao hon nam c6 y nghia
thong ké voi tré 8 - <11 tudi.

Ty 1¢ PT/(THE +THF +5a-THF) tré so sinh & nam cao hon nit trong khi &
tré 8 -<11 tudi & nit cao hon nam (p< 0,05).

Khong c6 su khac biét ty 1¢ THS/(THE +THF +5a-THF) va DHEA/(THE

+THF +50-THF) giita nam va nit & cdc nhém tudi.
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2. Ung dung k¥ thuit dinh lwong steroid niéu bing GC/MS gitp chin doan
réi loan sinh tong hop hormon steroid
2.1. Chén dodn thiéu enzym 21-hydroxylase

106 nguoi bénh duoc chan doan thiéu 21-OH, trong d6 37 nguoi bénh
chua diéu tri hydrocortisone ¢ dic diém:

- Su xuit hién dinh 170HPN, PTL 14 tiéu chuén dinh tinh; ndng d6 PT va ty
1¢ PT/(THE + THF + 5a-THF) cao hon so v6i khoang tham chiéu ¢ nguoi
bénh c6 ddu hiéu TSTTBS 14 tiéu chuén chan doan thiéu 21-OH, trong khi
ty 1¢ THS/(THE + THF + 5a-THF) trong gidi han binh thuong.

- Néng dd cac steroid niéu An, Et, PD, PT, DHEA & ngudi bénh thiéu enzym
21-OH cao hon nhém ching.

3.2. Chén dodn thiéu 11B-hydroxylase
5 ngudi bénh dugc chan doan thiéu 11B-OH, trong d6 3 nguoi bénh chua
diéu tri hydrocortisone c6 dic diém:

- Nong do THS va ty 1¢ THS/(THE + THF + 5a-THF) cao hon khoang tham
chiéu 1a tiéu chuan chan doan thiéu 11p-OH.

- Néng do An, Et, PT, THS cao hon khoang tham chiéu.

3.3. Chdn dodn thiéu 5a-reductase type 2
14 ngudi bénh 14 nam, rdi loan phat trién gi6i tinh dugc chin doan thiéu

Sa-reductase type 2 khi chua diéu tri c¢6 dic diém:

- Ty 1&é THF/5a-THF cao hon khoang tham chiéu 1a tiéu chudn chan doan
thiéu Sa-reductase type 2.

- Ty 1& An/Et thip hon khoang tham chiéu gip ¢ nguoi bénh thiéu 5a-
reductase type 2 sau 8 tudi.

3.4. Chin dodn thiéu 3p-HSD type II
Mot nguoi bénh dugce chan doan thiéu 3B-HSD II ¢6 dac diém sau:
- Ty 1é DHEA/(THE + THF + 5a-THF) cao hon khoang tham chiéu.
- Ty 1¢ PT/ (THE + THF + 5a-THF) va THS/(THE + THF + 5a-THF)

trong gidi han binh thuong.
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HUONG NGHIEN CUU TIEP THEO

Trién khai thém dinh lugng mot sd steroid niéu quan trong gitip chan
doan TSTTBS nhu dinh luong PTL, THA, THB, THS... giap ich thém trong
chan doan cac bénh 1y rdi loan sinh téng hop hormon steroid.

Xay dung thém khoang tham chiéu steroid niéu cho tré em > 11 tudi,
nguoi truong thanh, nham chan doan cho ngudi bénh > 11 tudi.

Khuyén cdo bac sy 1am sang thuc hién dinh lugng steroid ni€u cho céc
trudng hop nghi ngd mic TSTTBS, RLPTGT, rdi loan dién giai nham chan

doan cic nguyén nhan rd1 loan sinh tong hop hormon steroid.
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PHU LUC
Phy lyc 1: Phiéu tinh nguyén tham gia dé tai nghién ctru.
Phu lyuc 2a: Phiéu diéu tra danh cho tré khée manh.
Phu luc 2b: Phiéu diéu tra danh cho nguoi bénh nghi méc TSTTBS, RLPTGT.
Phu luc 3: Két qua xét nghiém GC/MS dinh lugng steroid ni¢u.
Phu luc 4: Danh sach bénh nhan nghién ctru léy mau tai Bénh vién Nhi Trung wong.
Phu luc 5: Danh sach bénh nhan nghién ctru léy mau tai Bénh vién Viét Duc.
Phu lyc 6: Két qua phan tich gen nguoi bénh thudc dé tai.
Phu luc 7: M6t s hinh anh nguoi bénh TSTTBS, RLPTGT.

Phu lyc 8: Gia tri tham chiéu xét nghiém 17-hydroxyprogesterone.



Phu luc 1 MaNC:...............

Sau khi duoc nghe giai thich vé y nghia, tAim quan trong, quyén loi, nghia vu
cling nhu nhitng nguy co tiém tang va loi ich ma d6i tugng nghién ctru c6 duge
khi tham gia dé tai: “Nghién ctru dinh lwong steroid niéu bing GC/MS trong
chan do4n rdi loan sinh tong hop steroid bAm sinh & tré em”. Toi ty nguyén
tham gia nghién ctru, toi dong ¥ 14y miu nude tiéu cia dbi twong nghién ciru

dé lam xét nghiém.

Ho va tén nguoi duge phdng van

(Ky va ghi 10 ho tén)



Phu luc 2a: ~

Tré hi¢n khoe manh khong? Co Khong
Trong vong 1 thang qua, tré ¢ mac bénh gi khong? Co Khong
Néu c6, tré c6 duoc dung thude khong? Co Khong
NEU €O 1A 1081 ZI?..e e
Trong gia dinh, ho hang c6 ngudi ndo mic bénh bat thudng vé gidi tinh

(TSTTBS, RLPTGT) khong? Co Khéng

Nguwoi phong vin



Phu luc 2b: Ma NC.......

PHIEU PIEU TRA DANH CHO NGUOI BENH
NGHI MAC TSTTBS, RLPTGT
Phin A: Théng tin hanh chinh:

SINh NGAY:. ..o Gioi tinh: Nam/ Nir.
DA G oo
Ho va tén ngudi dwoc phong VAN: ..........ueiei e
M1 quan hé VO BN ...,
Diénthoai lIEn he: ...

NEAY VA0 VIEN: ...ttt ie it eaeans Sobénhan: ..................ll

Thot di€m chan GOAN: ....oooen e e

DU L. o o

Ngay xétnghi€m. ...,

Na" (mmol/L):............... K" (mmol/L)............

Két qua mién dich: 17-OHP ............ Testosterone: ...... FSH......... LH....cooee.
Xetnghi€m Khac: ... e

Nguwoi thuc hién



Phu luc 3: MaNC.:......

KET QUA PINH LUQNG STEROID NIEU BANG GC/MS

Ho vaténngudibénh: ... Giditinh: .............
TUO NEAY SINN:. .o,
DA G
NEAY TAY MAUL oo,
CAN QOAN: . e
] 3 17 1135 P
KET QUA GC/MS
A n N(‘A)ng do
STT Steroids Nong dg (umol/mol | Nhan xét
(nmol/L) . .
creatinin)

1 Androsterone

2 Etiocholanolone

3 Dehydroepiandrosterone

4 11 Keto androsterone

5 11 OH Androsterone

6 11 OH Etiocholanolon

7 Prenandiol

8 Prenantriol

9 Androstentriol

10 | Tetrahydrocortisone

11 | Tetrahydrocortisol

12 | Sa-Tetrahydrocortisol

13 a- Cortolone

14 | b - Cortol

15 | b- Cortolone

16 a-Cortol

17 | THS
Creatinin niéu: ........ mmol/L
BN 0 4 1<
K TUAN: e e e,

Ngay xét nghiém



Phu luc 6:

KET QUA PHAN TiCH GEN NGUOI BENH THUQC DPE TAI

Mi NC Ho va tén GC/MS | Gen Dot bién
DHT d6t bién mat doan 30KB
VNO3 | Ng Vin Hoang A | 21-OH CYP21A2
c.515T>A (p.Ile172Asn)
DHT dot bién dao doan
VNO08 | Pham Bao N 21-OH CYP21A2
Promoter. DHT g.655A/C>G
VN17 Pham Trang L 21-OH CYP21A2 | BHT @6t bién mat doan 30KB
DHT p.P459L
VN20 | Pham Vy O 21-OH CYP21A2
DHT p.P30L
VN22 | Than Thi H 21-OH CYP21A2 | BHT c.737delA
VN26 | bang Phuc b 21-OH CYP21A2 | BHT g.655A/C>G
N DHT déo doan promoter
VN28 | Nguyén Thu Tr 21-OH CYP21A2
DHT g.113G>A, g.110T>C
DHT g.655A/C>G
VN30 | NgCoéngHuy Tr | 21-OH CYP21A2
DHT g.2108C>T (p.Arg356Trp)
DHT d6t bién mét doan 30KB
VN33 Chu Thi H 21-OH CYP21A2
c.515T>A (p.lle172Asn)
Cao Lung L
VN43 ) 21-OH CYP21A2 | BHT c.515T>A (p.Ile172Asn)
(Cao Thi Hoa A)
) DHT d6t bién mat doan 30KB
VN44 | Lt Thi Yén Nh 21-OH CYP21A2
DHT c.515T>a (p.lle172Asn)
VN45 | Lé Manh H 21-OH CYP21A2 | PHT dot bién mat doan 30KB
VN46 | Hoang Nhu V 21-OH CYP21A2 | DHT ¢.368C>T (p.Thr1231le)
DHT dot bién dao doan
VNS51 Pham Gia H 21-OH CYP21A2
Promoter. PHT g.655A/C>G
DHT d6t bién mat doan 30KB
VN54 | Ngb6 Khanh V 21-OH CYP21A2 | DHT
c.328 335delGAGACTAC
VN57 | Ng Minh Ch 21-OH | CYP21A2 | PHT dot bién mat doan 30KB
VN58 | Phung Thi Y 21-OH CYP21A2 | BHT c.515T>a (p.lle172Asn)
VNG61 Ng Thi Kiéu Ng | 21-OH CYP21A2 | BHT c.515T>a (p.lle172Asn)




VN62 | HaThi V 21-OH CYP21A2 | BHT ¢.515T>A (p.lle172Asn)
5 o CYP11B1 | DHT c.128G>A (p.Arg43Gln)
VNS8O | Tran Thi Minh Ng | 21-OH
CYP21A2 | DHT c¢.515T>A (p.Ile172Asn)
VNS Nguyén Vii Thanh DHT d6t bién mét doan 30KB
A% 21-00 CYP21A2 DHT c¢.515T>A (p.lle172Asn)
VN88 | Nguyén Hong K 21-OH CYP21A2 | PHT dot bieén mat doan 30KB
VN90 | Nguyén Ba Baio M 21-OH CYP21A2 | PHT ¢.515T>A (p.lle172Asn)
VN95 |[PhamThiUtTr |21.04 | CcyP21A2 | PHT dot bién mit doan 30KB
VN97 | Pinh Xuéan L 21-OH CYP21A2 | DHT c.140A>G (p.Tyrd7Cys)
VNO98 Vwong Xuan L 21-OH CYP21A2 | PHT p.R356W
VN99 Vuong Thi Nh 21-OH CYP21A2 | BHT p.R356W
VN110 | Ha Thai Kh Chua XD | CYP21A2 | Khong phat hién dot bién
VNI111 | Lé Tug¢ A Chua XD | CYP21A2 | Khong phat hién dot bién
VN112 | Nguyén Puc Tr Chua XD | CYP21A2 | Khong phat hién dot bién
VNI113 | Trinh Duy H Chua XD | CYP21A2 | Khong phat hién dot bién
VN114 | Boan Gia H Chua XD | CYP21A2 | Khong phat hién dot bien
VN115 | Hoang Hiru B Chua XD | CYP21A2 | Khong phat hién dot bién
VNI116 |Lé ThiB(AnL) | Chua XD | CYP21A2 | Khong phat hién dot bién
VN117 | Lo Minh H Chua XD | CYP21A2 | Khong phat hién dot bién
VNI101 | Khuat Thé A 11B-OH | CYP11B1 | BHT c.128G>A (p.Arg43Gln)
x A 118-OH DHT c.128G>A (p.Arg43Gln)
VN102 | Nguyen Thién T p CYP11BI1 DHT ¢.1157C>T (p.Ala386Val)
VN103 | Tran Hai b Chua XD | CYP11B1 | DHT c.128G>A (p.Arg43Gln)
VN100 | NguyénVietH | 11B-OH | CYP11B1 | DHT c.128G>A (p.Arg43Gln)
N Sa0- DHT ¢.362G>A (Gly>Glu)
VD11 | Nguyén Gia B SRD5A2
reductase DHT c¢.680G>A (p.Arg227Gln)
X <A Sa- DHT ¢.674G>A (p.Gly>Glu)
VD12 | Neuyen VIEtH 1 ctase | SRPYA2 | BHT ¢.680G>A (p.Arg227GIn)
. PHT ¢.265G>C (p.Val89Leu)
VD13 | Bo Tién Th So- SRD5A2
reductase DHT c.680G>A (p.Arg227Gln)




S5a-

PHT ¢.265G>C (p.Val89Leu)

VD14 | Db Tién Thg SRD5A2
reductase DHT c.680G>A (p.Arg227Gln)
DPHT ¢.265G>C (p.Val89Leu)
VD15 | Tran Nguyén H So- SRD5A2 | DHT c.680G>A (p.Arg227Gln)
reductase
DHT ¢.590A>G (p.Glul197Gly)
5 DPHT ¢.265C>G (p.Leu89Val)
\ O~
VD16 | Tran Anh V SRD5A2 | DHT ¢.680G>A (p.Arg227GlIn)
reductase
DHT ¢.590A>G (p.Glul197Gly)
N Sa- DHT ¢.362G>A (p.Gly >Glu)
VD17 | bo bang Qu SRD5A2
reductase DHT ¢.607G>A (p.Gly203Ser)
5 DPHT ¢.265G>C (p.Val89Leu)
a_
VN107 | Vi Thi Th SRD5A2 | DHT c.607G>A (p.Gly203Ser)
reductase

DHT ¢.239G>T (p.Gly80Val)

DHT: dong hop tur
DHT: di hop tu
Chua XDB: chua xac dinh

21-OH: thiéu 21-hydroxylase
11-OH: thiéu 11p-hydroxylase

Sa-reductase: thiéu So-reductase type 2




Phu luc 7:

HINH ANH NGUOI BENH THUQC PE TAI

—

Hinh 3: Nguoi bénh thiéu 21-OH nam héa hoan toan (17 tuéi, NST 46,XX)



Hinh 6: Hinh dnh nguwoi bénh (nam, 11 tuéi), thiéu Sa-reductase type 2



Hinh 7: Ngwoi bénh 13 tudi, thiéu Sa-reductase type 2

Phu luc 8.
Bang 1. Khodng tham chiéu nong dé 17-OHP

| Nong d6 17-OHP (ng/mL) *
Do tudi N NG
am u
< 1 thang 2,4-16,8 0,0-8,0
<2 thang 3,6-13,7 1,6-9,7
<3 thang 1,7-4,0 0,1-3,1
3-14 tudi 0,07-1,7 0,07-1,7
Neudi truong 0,5-2.1 0,1-2.3
thanh T T

* Khodng tham chiéu nong dé 17-OHP do hang DRG cung cdp trong huéng
dan cia thuéc thir [123].



