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Tém tat

Dt van dé: Hai chirng Klinefelter I& mot nhém triéu chirng do ¢ = 2 nhiém sic
thé (NST) X & nam gii. Nguyén nhan do khéng phan ly cac NST gidi tinh tir bd hodc
me trong qua trinh tao tinh tring va tri’ng. M&t doan NST Y c¢é thé lam tang nguy
co khéng phan ly. Chang téi khdo sat ty 1& va dac diém mat doan AZF (azoospermic
factor) & BN Klinefelter va so sanh v&i BN v6 tinh khong bé tac 46,XY dé danh gia lién
hé gitra mét doan AZF va hdi chirng Klinefelter.

Phwong phéap nghién ctru: 396 BN thidu tinh va vé tinh cé két qua NST db va
AZF tir 5/2018 dén 5/2021, dwgc hdi clvu hd so, ghi nhan két qua tham kham lam
sang, tinh dich dd va nai tiét té sinh duc nam. Trong d6, c6 24 BN Klinefelter va 131
BN vé tinh khéng bé tac 46,XY.

Két qua: Ty |& méat doan AZF la 25% & BN Klinefelter va 34,4% & BN v tinh
khong bé téc 46,XY (x2, p=0,370). 6 BN Klinefelter bj mat doan AZFc (gdm 5 gr/gr va
1 b2/b4) so v&i 4 AZFbc va 41 AZFc (gdm 8 b2/b4, 29 gr/gr va 4 b2/b3) & BN vé tinh
khong bé tac 46,XY (Fisher’s Exact, p=1).

Ty Ié suy sinh duc nam la 70,8% & BN Klinefelter va 32,8% & BN vo tinh khong
bé tac 46,XY (x2, p < 0,0001). BN Klinefelter c6 néng d6 FSH va LH mau cao hon
BN vé tinh khéng bé tac 46,XY (T, p < 0,0001). Khéng khac biét vé tudi va thoi gian
tr khi lap gia dinh dén khi chan doan nguyén nhan hiém muén gitra 2 nhém nghién
ctu. 2/4 BN Klinefelter dwgc lam mTESE va tim thay tinh tring va tinh t&r kéo dudi cé
thé dung lam ROSI.

Két luan: M4t doan AZF twong dbi phd bién & BN Klinefelter, ty 1& va hinh thirc
méat doan AZF khong khéc biét véi BN vo tinh khong bé tic 46,XY. Do d6, cac mét
doan NST Y nay co thé khong phai la nguyén nhan clia cac NST X thira sb va vi thé,
khoéng lam tang nguy co hdi chirng Klinefelter.

Abstract
Frequencies and characteristics of y chromosome microdeletions
in Klinefelter syndrome

Introduction: Klinefelter's syndrome is a group of symptoms due to the presence
of 2 or more X - chromosomes in male. Numerical X - chromosome aberrations
arise by non-disjunction of parental or maternal sex-chromosomes either during
meiotic divisions occurring in germ - cell development or in early embryonic mitotic
cell divisions. Y - chromosome deletions is considered to increase the risk of non-
disjunction. We investigated the frequencies and characteristics of AZF (azoospermic
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factor) microdeletions in patients with Klinefelter's syndrome and compared to
nonobstructive azoospermic (NOA) patients with normal karyotype (46,XY) in order
to assess the association between AZF microdeletions and Klinefelter’'s syndrome.

Patients and Methods: 396 oligo - and oligo - and azoospermic patients who
had karyotype and AZF - microdeletion analyses from May 2018 to May 2021
were retrospectively studied. Clinical examination, semen analysis and male sex -
hormones were evaluated. There were 24 patients with Klinefelter's syndrome and
131 NOA patients with 46,XY.

Results: The rate of AZF microdeletions was of 25% in patients with Klinefelter’s
syndrome and of 34,4% in NOA patients with 46,XY (x2 test, p = 0,370). 6 patients
with Klinefelter's syndrome suffered from AZFc microdeletions (including 6 gr/gr and 1
b2/b4) in comparison with 4 AZFbc and 41 AZFc microdeletions (including 8 b2/b4, 29
gr/gr and 4 b2/b3) in NOA patients with 46,XY (Fisher’s Exact test, p = 1).

The rate of hypogonadism was of 70,8% in patients with Klinefelter's syndrome
and of 32,8% in NOA patients with 46,XY (x2 test, p < 0,0001). Patients with
Klinefelter’'s syndrome had higher serum FSH and LH levels than NOA patients with
46,XY (T test, p < 0,0001). No significant difference was observed in terms of patient
age and duration between date of marriage and date of causal diagnosis of infertility
between the 2 study groups. 2/4 patients with Klinefelter’'s syndrome underwent
mTESE procedures and found mature sperm and spermatids that can be used in
ROSI procedures.

Conclusions: AZF microdeletions are quite common in patients with Klinefelter’s
syndrome, in which the frequencies and types of AZF microdeletions are not
significantly different from those in NOA patients with 46,XY. Therefore, these Y -
chromosome deletions might not be the cause of supernumerary X - chromosomes,
and as a result, could not enhance the risk of Klinefelter’s syndrome.

I. PAT VAN DE

Hoi ching Klinefelter 1a mot nhém cac triéu
chimg do hién dién tir 2 nhiém sic thé (NST)
X tro 1én ¢ nam gidi. 80% bénh nhan (BN) co
NST d6 47,XXY; s6 con lai c6 mic do 1éch boi
nang hon, thé kham hoac bat thuong cAu tric
NST X. NST X thira s6 1a do khong phan ly cac
NST gidi tinh tir bd (50% trudng hop) hodc tir
me (50% truong hop) trong qua trinh tao tinh
trang va trimg.[1] Mét doan NST Y ¢6 thé lam
tang nguy co khong phan ly do anh huéng dén
tai to hop cac NST gi6i tinh. [2]

Vung AZF (azoospermic factor) ¢ vi tri Yq
11.23 chtra cac gen ¢ vai tro quan trong trong
qua trinh sinh tinh. Méit doan AZF da duoc
chung minh lam giam sinh tinh, gay v6 tinh
hay thiéu tinh. [3] Chiing t6i khao st ty 1& va
dic diém méat doan AZF & BN Klinefelter va so
sanh v6i BN v tinh khong bé tic c¢6 NST do
binh thudng (46,XY) dé danh gia lién hé giita
méat doan AZF va hoi chung Klinefelter.
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2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

Day 14 nghién ciru hdi ctru va dir lidu duoc
thu thap tir bénh an. Tat ca bénh nhan (BN) c6
két qua nhiém sic thé (NST) d6 va mét doan
AZF tir 5/2018 dén 5/2021 dugc khao sit hd
s0. Céc xét nghiém di truyén nay duoc chi dinh
& BN thiéu tinh va v6 tinh va dugc lam thuong
qui tr 5/2018 so véi trude do. Cac bénh an cod
thong tin vé thim kham 1am sang, tinh dich d6
va noi tiét to sinh duc nam (Testosterone va
FSH méau) dugc dua vao nghién ctu. Bénh an
khao sat la bénh an nam khoa va hoac bénh an
IVF/ICSI cua cip vo chong (hd so gidy va hodc
ho so dién tir). BN ¢co thé dugc lién lac qua dién
thoai dé bo sung cac thong tin khong tim thay
trong bénh an.

Hau hét tinh dich d6 dugc thuc hién tai
Phong xét nghiém, Khoa Hiém Mubn, Bénh
vién Hung Vuong. Miu tinh dich duoc ldy
tai bénh vién sau 2-5 ngay khong xuét tinh.
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Hai mau tinh dich cach nhau 2 - 4 tuan duoc
phan tich dé xac dinh tinh trang vo tinh hodc
thiéu tinh. Dinh luong n(‘3ng d0 Testosterone
va FSH (c6 thé bao gém ca LH, Estradiol,
va Prolactin) ¢ 1an tham kham dau tién, trén
mau méau ngoai vi thu thap tir 7 dén 12h
sang va bung d6i. Suy sinh duc nam dugc
xac nhan khi nong do Testosterone méau toan
phéan < 3 ng/mL.

Nhiém sic thé dd dugc thuc hién bang ky
thuat nudi cdy t& bao lympho mau ngoai vi
va nhuom bang G. Khao sat mét doan AZF
dugc tién hanh nhd khuyéch dai cac doan
moi STS (sequence - tagged sites) chuyén
bi¢t & cac vung AZFa (Sy84, Sy86, Sy82,
Sy83, Sy1065, Sy88), AZFb (Syl127, Sy134,
Syl105, Syl121, Syl1192, Syl53), va AZFc
(Sy254, Sy255, Syl191, Syl1291, Syl60),
v6i ching 1a cac gen SRY (doan mdi Syl4)
va ZFY. Phan loai mit doan dua trén huéng
din cia EAA/EMQN (European Academy
of Andrology/European Molecular Genetics
Quality Network) va Devyser AZF Extension
kit (Devyser AB, Hagersten, Sweden). Cac ky
thuat PCR (polymerase chain reaction) va giai
trinh tu duoc thuc hién 1an luot trén céac may
PCR - 9700 va 3130/3130x] Genetic Analyzer
cua hang Applied Biosystems (Hoa Ky), tai
Cong ty C6 Phan Dich vy Phan tich Di truyén
Gentis - TPHCM.

Dua trén tham kham 1am sang, tinh dich do,
ndi tiét t8 sinh duc nam va NST do, BN duoc
phan thanh cac nhom nguyén nhan hiém mudn
khac nhau, trong d6 c6 hoi chiing Klinefelter va
v6 tinh khong bé tic 46XY. Ty 1& mat doan AZF
duogc khao sat ¢ trng nhom néu trén.

Dir lidu dugc xir Iy bang phan mém théng
ké SPSS 20. Bién sé dinh lugng trinh bay
dudi dang sb trung binh, do 1éch chuén, va
bién do (gia tri t6i thiéu va tbi da); phép kiém
Kolmogorov - Smirnov gitip danh gia phan b
binh thuong cua dir liéu; va phép kiém T dé
so sanh s trung binh. Bién sb dinh tinh trinh
bay dué6i dang tin sé va ty 18 %; va cac phép
kiém y2 va Fisher’s exact dé so sanh ty 1& %.
Tri s6 p hai duéi, p < 0.05 dugc xem 14 c6 y
nghia théng ké. Dit liéu dugc ma hoa va khong
thong qua Uy ban Y dtrc bénh vién vi 1a nghién
ctru hoi ciru.
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3.KET QUA

Tl 5/2018 dén 5/2021, 396 BN thiéu tinh va
v tinh c6 két qua NST do6 va mit doan AZF,
thoa tiéu chuén chon mau duge dua vao nghién
ctru; trong do c6 24 BN Klinefelter va 160 BN
vo tinh khong bé tac. 131/160 BN vé tinh khong
bé tic ¢6 NST db binh thudng (46,XY).

Tudi trung binh & nhom Klinefelter va vo
tinh khong bé tic 46,XY lan luot 1a 33,5 +
4,2 nam (bién d0 28 - 44) va 32 £ 5,3 (bién do
20 - 51), khac biét khong ¢ y nghia thong ké
(phép kiém T, p = 0,204). Thoi gian tir khi 1ap
gia dinh dén khi dwoc chan doan nguyén nhan
hiém muon 1a 39,7 + 38,6 thang (bién do 11 -
152) ¢ nhom Klinefelter va 36,6 + 40,7 (bién
d6 2 - 234) & vo tinh khong bé tic 46,XY, ciing
khac biét khong c6 y nghia thong ké (phép kiém
T, p =0,730).

Tét ca BN Klinefelter c6 NST d6 47,XXY
va bi v tinh. Thé tich tinh dich trung binh la
1,6 £ 0,9 mL (bién d¢ 0,1 - 3,6). Sau BN (25%)
c6 két hop mét doan AZF, déu 12 mat doan vung
mo rong, gdm 5 gr/gr va 1 b2/b4. Nong d6 FSH
va LH trung binh lan luot 1a 41,8 + 20,2 TU/L
(bién d6 10,6 - 91,4) va 22,9 + 8,1 IU/L (bién
d6 3,7 - 39,2). N6ng dd Testesterone trung binh
la2,1+£ 1,5 ng/mL (bién d4 0,2 - 4,6). Ty 1€ suy
sinh duc nam 1a 70,8% (17 BN).

4 BN Klinefelter duoc phﬁu thuat léy
tinh trung tinh hoan vi phiu (mTESE:
microdissection testicular sperm extraction).
Tinh tring bat dong chat lugng kém va tinh tir
kéo dudi duge tim thidy & 2 BN, co thé ding
cho 1 chu ky ROSI (round spermatid injection).
Hai BN nay lan luot 1a 31 va 32 tudi va khong
bi mat doan AZF. Hai BN khong tim thay tinh
trung hay tinh tir 1an luot 13 33 va 38 tudi va
cling khong kém mat doan AZF.

O BN vo tinh khong bé tic 46,XY, thé tich
tinh dich trung binh 1a 2,8 + 1,5 mL (bién d6
0,1 - 6,6), cao hon c6 y nghia thong ké so véi
BN Klinefelter (phép kiém T, p < 0,0001).
Nong d6 trung binh ciia FSH va LH lan luot
la 19,5 £ 12,8 TU/L (bién d6 2,5 - 64,6), va
10,1 + 5,8 TU/L (bién d6 2,4 - 31,6), déu thap
hon ¢6 § nghia théng ké so voi BN Klinefelter
(p < 0,0001 va p < 0,0001, twong tmg). Nong
do Testesterone trung binh 1a 3,7 + 1,6 ng/mL
(bién d6 0,3 - 9,6), cao hon ¢ ¥ nghia théng ké
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so voi BN Klinefelter (p < 0,0001). Ty 1& suy
sinh duc nam 13 32,8% (43 BN), thip hon c6
¥ nghia thong ké so v6i BN Klinefelter (phép
kiém 2, p < 0,0001).

45 BN (34,4%) vo tinh khong bé tic 46,XY
bi méat doan AZF, khac biét khong c¢6 ¥ nghia
thdng ké so voi ty 16 mat doan AZF (25%) &
BN Klinefelter (phép kiém x2, p = 0,370). Cac
hinh thirc mat doan gom AZFbc 4 BN (8,9%)
va AZFc 41 BN (91,1%). Cac mat doan AZFc
déu ¢ ving mé rong, gdm 8 BN (19,5%) b2/
b4, 29 BN (70,7%) gr/gr va 4 BN (9,8%) b2/
b3; khong ghi nhan b1/b3. Khong khac biét vé
hinh thtrc mat doan so v&i BN Klinefelter (phép
kiém Fisher’s Exact, p = 1). Nong do FSH trung
binh 1a 16,6 + 13,9 va 21,1 + 12,1 IU/L & BN
¢6 va khong c6 mét doan AZF, khac biét khong
¢6 ¥ nghia thong ké (phép kiém T, p = 0,061).

4. BAN LUAN

Hoi chting Klinefelter gap ¢ 0,1 - 0,2% nam
gidi va 10 - 15% nam gidi vo tinh khong bé tic.
Nguyén nhan do 1éch boi NST séc thé gidi tinh,
dan t&i thoai hoa cac ong sinh tinh xay ra tir
trude khi day thi, va do do, hyalin hoa gﬁn nhu
hoan toan cac 6ng sinh tinh ¢ tudi truéng thanh,
mic du mot sb it 6ng sinh tinh van con chirc
ning sinh tinh. Tat ca BN Klinefelter trong
nghién ctru ndy bi vo tinh, mic dit mot s it BN,
dic biét BN tré (< 24 tudi), duoc ghi nhan c6
thé biéu hién thiéu tinh ning (< 1x10mL, ké
c 4n tinh). [4] Do d0, co hoi tim théy tinh tring
trong tinh dich cang 16n néu tinh dich duoc 1iy
& BN cang tré truée khi biéu mé mam sinh tinh
bi pha huy.

BN Klinefelter trong nghién ctru nay c6 thé
tich tinh dich thap hon BN vé tinh khong bé
tic 46,XY. Néng do Testosterone mau cling
thip hon dang ké, twong ung ty 1& suy sinh
duc nam cao hon 2 1an so véi vo tinh khong
bé tic 46,XY. Do dé, cac biéu hién suy sinh
dich nam va rdi loan tinh duc rat thuong gap
& BN Klinefelter. [5] Thiéu hut Testosterone
12 hau qua cua gidam san xudt cac noi tiét t6
steroid ¢ té bao Leydig do giam hoat tinh men
hydroxysteroid dehydrogenase lién quan dén
mdi truong chuyén hoa khong thuan loi trong
tinh hoan, va thuong di kém ting nong d6 LH
méu, goi  tinh trang dé khang tac dung ctia LH
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& tinh hoan. [6] Trong nghién ciru nay, ndng do
LH cao hon dang ké & BN Klinefleter so véi
BN v6 tinh khong bé tic 46,XY.

Nong d6 FSH cao ¢ BN Klinefelter trong
nghién ciru nay 1a biéu hién phd bién & hoi
ching Klinefelter, va cao hon dang ké so véi
BN v6 tinh khong bé tic 46,XY. Khong co
tuong quan giira ndng do FSH va tinh trang mat
doan AZF & BN v6 tinh khong bé tic 46,XY
trong nghién ctru ndy; tuy nhién, két qua cua
chung t6i khac biét véi cac nghién cuu khac
ma theo d6 ndng dd FSH cao hon & BN ¢6 mat
doan so v6i BN khong mét doan. [7,8]

K3 thudt ly trich tinh trung tién tién (nTESE)
két hop v6i cac k§ thuat hd tro sinh san (ICSI:
intracytoplasmic sperm injection, ROSI) da
cho phép mét sé BN Klinefelter ¢6 thé co con
bang chinh tinh tring ctia minh. Phan tich gop
gan day cho thay ty 1¢ tim thiy tinh tring & BN
Klinefelter 1a 45% (KTC95%: 38 - 52%) nho
mTESE, tuong tu nhu & BN vo tinh khong bé
tac do cac nguyén nhan khéc; va khong c6 bat
ctr théng s nao duge khao sat trong phan tich
g0p nay (gom tudi BN; thé tich tinh hoan; ndng
d6 FSH, LH va Testosterone huyét thanh) dnh
hudng dén ty 16 tim thy tinh tring. [9]

Ty 1¢ mit doan AZF & BN Klinefelter trong
nghién ctru nay 1 25%, gébm 5 trudng hop gr/
gr va 1 truong hgp b2/b4. Trong 1 nghién ctu
tuong tu voi chung t6i nhung sir dung s6 STS
nhiéu hon (24 STS), Li va cs. khao sat 111
BN Klinefelter vo tinh 47,XXY tai Tt Xuyén,
Trung Qudc, ghi nhan 12 truong hop gr/gr, 13
truong hop b2/b3, 2 trudng hop chi mat 1 doan
moi & ving AZFc mé rong, va 1 trudng hop
mat doan AZFc ving co ban két hop voi mat
doan AZFb va AZFc ving mé rong. Ty 1¢ mat
doan AZF trong nghién ctu cua Li va cs. 1a
25,2%. [10] Mot nghién curu khac tai Ban Mach
st dung 12 STS ghi nhan 3 truong hop gr/gr va
3 truong hop b2/b3 ¢ 77 BN Klinefelter theo
dai tai Khoa Nhi va Khoa Nam Hoc, tuong tng
voi ty 1€ mét doan 1a 7,8%. [2] Tuy nhién, ciling
c6 nhitng nghién ctru khong ghi nhén gia tang
tan suat mat doan AZF & BN Klinefelter: ty 1¢ 1
0% trong nghién ctru ctia Zhang va cs. [11] (80
BN, 9 STS) tai ving Pong Béc Trung Qudc;
0% trong nghién ctru cia Choe va cs. [12] (95
BN, 5 STS) tai Han Quéc; 0,48% trong nghién
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ctru cua Simoni va cs. [13] (208 BN, 11 STS)
tai Ptrc; va 0,84% trong nghién ctru cua Sciarra
vacs. [14] (118 BN, 9 STS) tai Y.

Céac mat doan NST Y ¢6 thé anh huong dén
giam phan ¢ giai doan tai t6 hop cac NST gi6i
tinh, va do d6, lam tdng nguy co khong phan
ly, 1a ngudn gdc ciia hoi ching Klinefelter. [2]
Thuec té, d3 c6 nghién ctru cho thdy mét doan
b2/b4 di kém véi ting tin suét cic tinh tring
khong thé nhiém sic (nullisomy) va hai thé
nhidm sic (XY disomy), ma hau qua la nguy
co 47,XXY & tré sinh ra sau ICSI. [15] Tuy
nhién, ciu hoi liéu mat doan AZF c6 1am tang
nguy co léch boi NST gidi tinh lai khong duogce
x4c nhdn trong cac nghién ctru so sanh tan
sudt mat doan AZF ¢ BN Klinefelter va nhém
chung 1a BN v6 tinh khong bé tic 46,XY, ma
theo d6 ty 18 mat doan AZF thp hon nhiéu &
BN Klinefelter so voi nhom ching va khong
c¢6 khac biét vé hinh thirc mat doan giita BN
Klinefelter va nhém chung. [2,10,14] Trong
nghién ctru cua ching t6i, ty 1¢ va hinh thuc
mat doan AZF ciing khong khac biét gitra BN
Klinefelter va nhom ching. Do do, mét doan
AZF va hoi ching Klinefelter co thé 1a cac bat
thuong di truyén riéng biét. [11] Vi nam gidi
voi hoi chung Klinefelter 1a nhém BN tuong
dbi phd bién & cac don vi nam khoa va hiém
mudn va mat doan AZF thuong gip & nam gidi
hiém mudn, s& co su trung hop ngiu nhién ca
2 bat thuong di truyén nay & 1 BN. [2] Hon
nira, néu mat doan AZF lam ting nguy co hoi
chtng Klinefelter, s& c6 sy gia ting tin sut
héi chirng Klinefelter 6 cac bé trai sinh ra, la
con ctia nhitng BN nam bi mét doan duoc lam
bd nhd cac ky thuat hd tro sinh san. Mic du
céc bé trai sinh ra nhd ICSI bi di truyén céc
mat doan AZF, cho dén hién tai, chua c6 ghi
nhan hoi chung Klinefelter ¢ cac bé trai sinh
ra c6 bd bi mat doan AZF. [15]

Mit khac mat doan AZF ¢6 thé lam nang
hon tinh trang suy giam sinh tinh vén da
nghiém trong trong hdi chung Klinefelter vi
cac mat doan b2/b4, gr/gr va b1/b3 dugc xem
1a yéu t6 nguy co ctia hiém mudn nam. Bdi véi
moi lién hé gilia mét doan b2/b3 va hiém mudn
nam, cac nghién ciru cho két qua khac nhau:
khong tuong quan ¢ cac nghién ctru tr Ha Lan,
Uc va Hoa Ky, nhung tuong quan & cic nghién
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ctru tir Chi L&, Méng Cb va Trung Qudc va &
mot s sic toc. [3] Rajpert - De Meyts va cs. [2]
cling nhan thay nhitng méit doan 16n ctia NST
Y c6 thé lam mét ludn phan con lai cia NST Y
& mot ty 1é té bao nhat dinh va tao ra cac léch
boi NST gidi tinh dang kham (45,X /46,XY,
45,X/46,XdelYq...), tvong ty nhu ghi nhén cta
Patsalis va cs.. [16]

Nghién ctru ctua ching t6i st dung 17
STS dac hiéu cho vung AZF, trong do6 c6 6
STS khao sat ving AZF co ban theo khuyén
cao cua EAA/EMQN (European Academy
of Andrology/European Molecular Genetics
Quality Network). [17] Du vay, viéc phan tich
mat doan da khong duoc thuc hién dong nhat
& moi BN. M6t s6 BN chi dugc chi dinh khao
sat & vang AZF co ban. Do d6, cac mit doan &
viing mo rong c¢6 thé bi bo sot.

5. KET LUAN

Mit doan AZF tuong ddi phd bién & BN
Klinefelter. Ty 1¢ va hinh thirc mat doan AZF &
BN Klinefelter khong khac biét véi BN vo tinh
khong bé tic 46,XY. Do d6, cic mat doan NST
Y nay c6 thé khong phai 1a nguyén nhan cua cac
NST X thira s6 va vi thé, khong 1am ting nguy
co hoi chung Klinefelter.
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