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ROI LOAN CHUYEN HOA CANXI, PHOSPHO VA PTH O BENH NHAN

BENH THAN MAN GIAI POAN TRUOC CHAY THAN NHAN TAO
Vii L¢ Anh’, Nguyén Thanh Tam', Tran Thi Bich Huong'
TOM TAT

M6 ddu: Nhitng roi loan chuyén hoa khodng chit xwong la bién chitng thuwong ¢dp va xudt hién sém, lam
tang nguy co bénh tat va tir vong ¢ bénh nhin bénh thin man (BTM).

Muc tiéu: Khao sit nong d canxi, phosphor va PTH huyét thanh 6 nhitng bénh nhin BTM giai doan truéc
chay than nhan tao.

Phuong phép: Cit ngang.

Két qua: Nghién ciru gom 173 bénh nhin BTM giai doan tir 3-5 theo KIDOQI chua duwoc diéu tri thay thé’
than. DJ thanh loc creatinin (DTLcre) wéc dodn la 2,6-58 ml/phiit/1,73m? da. Canxi huyét thanh giam (canxi
huyét thanh higu chinh 8,3 + 1,7 mg/dL), va giam din theo dg nang cua suy thin. Co tirong quan thudn gitta
canxi hiéu chinh va DTLcre (r = 0,169; p = 0,026). Phospho huyét thanh (trung vi 6,4 mg/dL) ting, va twong
quan nghich voi DTLcre (r =-0,568; p<0,001). Nong do PTH huyét thanh (trung vi 184 pg/mL) tang din theo d¢
ngng cua suy than (h¢ s6 twong quan giiva PTH va DTLcre r = -0,594; p<0,001). Canxi twong quan nghich voi
phospho (r = -0,208; p = 0,006). Phospho twong quan thudn voi PTH (r = 0,442; p<0,001). Twong quan giita
canxi va PTH khong co yj nghia thong ké (p = 0,332).

Két ludn: Nhirng roi loan chuyén héa khodng chat xwong bao gom gidm canxi, ting phospho va PTH xudt
hién tir giai doan sém ciia BTM. Nghién ciru nay nhin manh vai tro cua phospho trong sinh bénh hoc ciia cuong
tuyén cin gidp thir phit trong BTM va ¢6 thé"itng dung trong thiec hanh ldm sang.

Tir khoa: bénh thin man, dg thanh loc creatinin woc dodn, r6i loan chuyén héa khodng chit xwong, cuong
tuyén cin gidp thir phadt, giam canxi mau, tang phosphat mdu.
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SERUM CALCIUM, PHOSPHORUS AND PTH DISORDERS IN PRE-DIALYSIS CHRONIC KIDNEY
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Background: Mineral metabolism disturbances were the early and common complications associated with
increasing morbidity and mortality in chronic kidney disease (CKD).
Objectives: To investigate the serum levels of calcium, phosphorus and PTH in patients with
pre-dialysis CKD.
Method: Cross — sectional study.

Results: 173 patients pre-dialysis CKD from stage 3 to 5 (K/DOQI guidelines) were included. Estimated
creatinin clearance (eClcr) was 2.6-58 ml/min/1.73m?. Serum calcium (corrected serum calcium was 8.3 + 1.7
mg/dL) was low, and worsened with the progression of renal failure. There was a positive correlation between
serum calcium and eCler (r=0.169; p=0.026). Serum phosphorus (median 6.4 mg/dL) was high, and negatively
correlated with eCler (r =-0.568; p<0.001). Serum PTH (median 184 pg/mL) increased as renal function
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deteriorated (correlation coefficient between serum PTH and eClcr was -0.594; p<0.001). Serum phosphorus was
negatively correlated with serum calcium (r =-0.208; p=0.006), but was positively correlated with serum PTH
(r=0.442; p<0.001). The correlation between serum calcium and PTH was not statistically significant (p=0.332).

Conclusion: Mineral metabolism disturbances

including  hypocalcemia, hyperphosphatemia and

hyperparathyroidism began early in the course of CKD. This study emphasized the role of phosphorus in
physiopathology of secondary hyperparathyroidism in CKD, which could have some clinical implications.

Keywords: chronic kidney disease, estimated creatinine clearance, mineral metabolism disturbance,
secondary hyperparathyroidism, hypocalcemia, hyperphosphatemia.

GIOI THIEU

Nhiing rdi loan chuyén hoéa khoang chat
xuwong bao gom tang phospho, giam canxi huyét
thanh va cuong tuyén can giap tht phat hién
dién tir giai doan sém ctia BTM. Chttc nang than
suy giam lam tich tu phosphate, cuing voi s
giam tong hop 1,25 dihydroxy vitamin D lam
giam hap thu canxi tir rudt non gay giam canxi
mau, hdu qua cudi cung 1a gay cuong tuyén can
giap th phat. R&i loan chuyén hoa khoang chat
0 bénh nhan BTM khong chi gay loan dudng
xwong, ma con lam tang voi hoa thanh mach
mau, lién quan dén su gia tang nguy co nhoi
mau co tim va t vong do nguyén nhan tim
mach (1,2,6). Nghién cttu ctia chtiing t6i khao sat
noéng do canxi, phospho va PTH huyét thanh ¢
nhiing bénh nhan BTM tai Viét Nam, nham gép
phan phac hoa mot bic tranh so khoi vé mot rdi
loan chuyén hda quan trong va thuong gap,
ngay cang dwoc quan tam trén toan thé
gi6i(12,14,17).
POI TUQONG-PHUONG PHAPNGHIEN CUU
Thiét ké nghién ciru

Cat ngang.
Muc tiéu

Khao sat nong d¢ canxi, phospho va PTH
huyét thanh ¢ nhiing bénh nhéan bénh than man
giai doan 3,4 va 5.
Dén s6 nguén

Bénh nhan nhap vién khoa Than BV Cho
Ray, hodc dang theo déi tai phong kham Than
BV Cho Ray, phong khdm Than BV Dai hoc Y
dwoc TP HCM ttr 2006-2008.

Zhuyén Dé Y hoc tudi tré

Tiéu chuin nhén va loai bénh

Bénh nhan dwoc chan dodn bénh than man
giai doan tur 3-5 theo K/DOQI 2002. Tiéu chuan
loai trir: da hodc dang dugc diéu tri thay thé
than, cuong tuyén can gidp nguyén phat, suy
than cdp, dang duoc diéu tri voi canxi, vitamin
D hodc chét gan phosphat.

Dinh lwong creatinin huyét thanh bang
phuong phap Jaffe. B9 thanh loc creatinin wdc
doan ttt cong thitc Cockroff Gault: PTLcre =
(140-tudi) x can nang/(72 x creatinin mau)
(mL/phtt). Trong d6 tudi tinh bang nam; can
ndng tinh bang kg; creatinin mau tinh bang
mg/dL. Hiéu chinh DPTLcre theo dién tich da co
thé (DTDCT) boi cong thirc PTLcre hiéu chinh =
DTLcre x 1,73/DTDCT (mL/phtt/1,73 m? da).

Ba nhém chitc nang than trong nghién cttu
duoc xac dinh theo phan loai cac giai doan bénh
than man cua K/DOQI 2002: giai doan 3 c6
DPTLcre 30-59 mL/phut/1,73 m? da; giai doan 4 c6
DTLcre 15-29 mL/phut/1,73 m? da; giai doan 5 c6
PTLcre <15 mL/phat/1,73 m? da.

Dinh luwong intact PTH huyét tuong bang
phuong phép mién dich men (ELISA). B xét
nghiém ACTIVE I-PTH ELISA cta hang DSL.
Dinh lugng phospho huyét thanh bing phuong
phap (U.V method). Dinh lugng canxi toan phan
bang phuong phép so mau. Canxi hiéu chinh
dugc tinh bang cong thie: Canxi hiéu chinh
(mEg/L) = Canxi do dwoc (mEq/L)+ 0,8 x (4-
albumin huyét thanh(g/dL))

Chung t6i lay ngudng binh thuong cua
canxi, phospho va PTH huyét tuong theo
khuyén cao cua K/DOQI (16): ngudng binh
thuong cta canxi @ nhom BTM giai doan 3 va 4
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la 8,8-10,4 mg/dL; giai doan 5 la 8,4-9,5 mg/dL.
Ngudng binh thuong ctia phospho ¢ nhém BTM
giai doan 3 va 4 la 2,7-4,6 mg/dL; giai doan 5 la
3,5-55 mg/dL. Ngudng PTH binh thuong &
nhém BTM giai doan 3 1a 35-70 pg/mL; giai doan
41a70-110 pg/dL; giai doan 5 1a 150-300 pg/mL.

Dt liéu duoc trinh bay dudi dang trung binh
+ d0 léch chuan néu bién c¢6 phan phoi chuan;
hodc trung vi [gia tri t6i thiéu;gia tri tdi da] néu
bién khong c6 phan phoi chuan. Béi voi bién co
phéan phdi chuan, kiém dinh sy khac biét gita
cac s8 trung binh bang phép kiém dinh phuong
sai ANOVA. Kiém dinh Krukall-Wallis danh cho
cac bién khong cé phan phdi chuan. Bién sd
khong c6 phan phoi chuan sé duogc logarit hoa
dé phan tich tuong quan. Mtic y nghia p<0,05.
Céac phép kiém thong ké st dung phan mém
SPSS 15 for Windows.
KET QUA

Nghién cttu bao gém 173 bénh nhan véi tudi
trung binh 53 (ttr 16-84 tudi); 87 nam va 86 nir.
Khong c6 su khac biét ¢ y nghia vé mat tudi va
gidi tinh gitta cac nhom giai doan BTM. S6 bénh
nhan BTM giai doan 3 la 18 nguoi, giai doan 4 la
29 va giai doan 5 1a 126 nguoi. DTL creatinin dao
dong ttr 2,6-58 ml/phut/1,73 m? da, 50% s bénh
nhan c6 DTL creatinin duéi 9,4 ml/phut/1,73 m?2.
Céc thong s6 canxi, phospho va PTH déu c6 sy
bién dong. Canxi huyét thanh hiéu chinh (theo
albumin) 8,3 + 1,7 mg/dL. Phospho huyét thanh
tang vdéi trung vi 6,4 mg/dL (dao dong tir 1,1-
18,3 mg/dL). PTH huyét thanh ciing tang cao,
trung vi 184 pg/mL, dao dong tir 12-1805 pg/mL.
Bang 1: Mot s6'dic diém lam sang va cin lam sang
ctlia mau nghién citu

Dansé Céc giai doan BTM
Ty 18/ chung [DTLcre]
(n=173) |  (ml/pht/1,73m ? da)
Cac Gb3 | GP4 | GP5 P
dac diem [30-59] |[15-29] | [<15]
(n=18) | (n=29) | (n=126)
Gi&i (nam, 87 9 16 62 [0,845"

Chuyén Dé Y hoc tudi tré

Nghién cttu Y hoc
] (50,3%)
ncr) 86 9 13 64
(49,7%)
Tudi (nam)” [53+16,4| 49+ | 58+ [53+16,5(0,136
16,4 | 153 #

Creatinin | 6,7[1,1-|1,6 [1,1-| 2,8[2- | 9,1 [3,1- |<0,00
(mg/dL)® 264] | 25 | 65 | 264] | 1"

DTlcre [9,4[2,6- | 41[29- | 23[14- | 7[2,6- |<0,00
(mL/phut/1,73| 58] 58] 28] 17,5 | 1™
m? da)®
Albumin  [3,7+0,7[35+0,8[3,9 +0,8/3,7 0,6 0,147
(g/dL)’
Canxihiéu [8,3+1,7(8,8+1,58,5+24|81+1,5[0,18™
chinh (mg/dL)"
Phospho  [64[L1-14,3[21-(42[11-]7.4[2,7-|<0,00

(mg/dL)® 183] | 7.2 18] 6] |1

TichséCa.P | 52,7+ | 357+ | 39,8 + |58 +21,7|<0,00
224 11,5 20 1#

PTH (pg/mL)*| 184 [12- | 47 [14- | 89 [12- | 276 [28- <0,00

1805] | 237] | 459] | 1805] | 1

Chu thich: két qua duoc trinh bay dwdi dang
" s0 bénh nhan (ti 1€ phan tram); *: trung binh +
do 1éch chuan; %: trung vi [gia tri tdi thiéu-gia tri
toi da]. *: phép kiém Chi-square; **: phép kiém
one-way  ANOVA;  #:  phép
Kruskall-Wallis.

Nong dd canxi huyét thanh giam dan theo
su suy giam chutic nang than. Canxi huyét thanh
trung binh & nhém BTM giai doan 3 1a 8,8
mg/dL; 6 nhém BTM giai doan 4 1a 8,5 mg/dL;
nhom BTM giai doan 5 la 8,1 mg/dL (p=0,18).
Phospho huyét thanh tang dan tir 4,3 mg/dL &
nhém BTM giai doan 3; 4,2 mg/dL ¢ nhém BTM
giai doan 4; dén 74 mg/dL & nhom BTM giai
doan 5 (p<0,001). PTH huyét thanh ting tir 47
pg/mL & nhém BTM giai doan 3; 89 pg/mL ¢
nhém BTM giai doan 4 va 276 pg/mL ¢ nhom
BTM giai doan 5 (p<0,001).

Giam canxi, tang phospho va cuong tuyén
can giap tht phat biéu hién cang ro rét khi suy
than cang ndng. Ti 1€ bénh nhan c6 gidm canxi
huyét thanh la 25% 6 BTM giai doan 3 va 55% &
nhém BTM giai doan 4, ting dén 64% & BTM
giai doan 5. Trong nhém BTM giai doan 3, c6
44% tang phospho huyét thanh, nhém giai doan
5 ti 1€ nay tang dén 88%. Nhom BTM giai doan 5
cting co ti 1¢ bénh nhan tang PTH (49%) cao hon
cac nhom BTM giai doan 3 va 4 (33% va 34%).
C6 24% bénh nhan nhom BTM giai doan 5 c6
tich s6 Ca.P trén 70 mg?/dL? cao hon so vdi cac

kiém
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nhém BTM giai doan con lai (nhém BTM giai
doan 3 la 0%; giai doan 4 1a 7%) (hinh 1, 2, 3, 4).
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Hinh 1: Phan tang Canxi theo giai doan BTM
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Hinh 2: Phan tang Phospho theo giai doan BTM
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Hinh 3: Phan tang PTH theo giai doan BTM
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Hinh 4: Phan tang tich s6'Ca.P theo giai doan BTM
Nghién cttu cling cho thdy moéi twong quan
gitta canxi, phospho va PTH huyét thanh véi
chtic nang than. Canxi huyét thanh twong quan
thuan vdi DTLcre (r = 0,169; p = 0,026). Phospho
va PTH twong quan nghich véi DTLcre (r = -
0,568 va r =-0,594; p <0,001) (bang 2).
Bang 2: Twrong quan gitta canxi, phospho va PTH
huyét thanh véi Lg(DTLcre)

Thong s & Hé sé twong quan | Mic y ngh Ta p
Pearson
Canxi hiéu chinh 0,169 0,026
Lg(phospho) - 0,568 <0,001
Lg(PTH) -0,594 <0,001

Xét méi lién hé gitra canxi, phospho va PTH
huyét thanh ching t6i nhan thdy: canxi c6 tuong
quan nghich véi phospho (r = -0,208; p = 0,006),
phospho c¢6 teong quan thudn véi PTH (r =0,442;
p<0,001), nhung khong tim thdy mdi twong quan

c0 y nghia gita canxi va PTH
(bang 3).
Bang 3: Tirong quan giika cic thong so canxi,
phospho va PTH

Bienso Hé sotwong quan | Mcynghiap

Pearson

Twong quan v &i Lg(PTH)

Canxi hiéu chinh -0,074 0,332
Lg(Phospho) 0,442 <0,001
Twong quan véi Lg(phospho)

Canxi higu chinh -0,208 | 0,006

Ca
hiéu
chinh

adjCalmgdL

Lg(DTLcre)
Hinh 5: Twong quan giita canxi hiéu chinh va
Lg(DTLcre) r=0,169; v*=0,029; p = 0,026
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Hinh 6: Twong quan giita LgPhospho va Lg(DTLcre)
r=-0,568; r2 =0,322; p<0,001
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Hinh 7: Twong quan giiva Lg(PTH) va Lg(DTLcre) v
=-0,594; r2 = 0,353; p<0,001

Lg(PTH)

logPTH

Lg(DTLcre)
Hinh 8: Twong quan giita LgPhospho va Lg(PTH) r
=0,442; r2 = 0,196, p<0,001

Phuong trinh hoi quy: Lg(PTH) = 1,053 x
Lg(Phospho) + 0,37
BAN LUAN

Qua khao sat 173 bénh nhan BTM giai doan
tte 3-5, voi PTL creatinin tir 2,6-58 ml/phut/1,73
m? da, chung t6i nhan thdy, chirc nang than giam
cang nhiéu thi nhitng r6i loan chuyén hoa canxi,
phospho va cuong tuyén can giap thi phat cang
1o rét. Canxi giam, phospho va PTH huyét thanh

Chuyén Dé Y hoc tudi tré
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tang theo mic do suy chitc ndng than; khuynh
hudng rdi loan nay phu hop véi sinh ly bénh va
nhitng nghién cttu da ting duoc thie hién truede
day (4,8,13). Trong nghién cru ctia chung toi,
gan 30% bénh nhan bénh than man giai doan 3
c6 giam canxi huyét thanh va con s nay ting
dén 65% o nhém BTM giai doan 5. Nong do
canxi huyét thanh giam cang nhiéu khi suy than
cang nang (hé s tuong quan gitta canxi va
Lg(PTLcre) r = 0,169; p = 0,026). Su tich tu
phospho bat dau tir giai doan sém ctia bénh than
man (giai doan 2). Véi méi 1 mg/dL ting
phospho huyét thanh trén 35 mg/dL, nguy co tw
vong tdng 44% (11). Trong nghién cttu caa
chung t6i, ti 1¢ bénh nhan c6 tang phospho la
44% & nhém BTM giai doan 3, 1én dén 88% o
nhém BTM giai doan 5. Suy than cang ndng thi
phospho huyét thanh cang tang cao (hé s6 tuong
quan gitta Lg(Phospho) va Lg(DTLcre) r = 0,568;
p<0,001). Cuong tuyén can giap thix phat 1a biéu
hién thuong gdp ¢ bénh than man, xuat hién
som tir BIM giai doan 2. PTH tang cang cao theo
mutc d§ nang cua suy chitc nang than. Nghién
ctu cuia chung t6i cho thdy, nong d6 PTH huyét
thanh tang (s6 bénh nhan c6 tang PTH chiém ti
1é 33% & nhom BTM giai doan 3 va lén dén 49%
0 nhém BTM giai doan 5) va trong quan nghich
véi BTLcre (r = 0,594; p<0,001)(3,19). Ching toi
dua vao huéng dan ctia K/DOQI dé phan tang
cac ngudng tang, giam hoac binh thwong ctia cac
thong sd canxi, phospho va PTH, cling nhu tich
s0 Ca.P. Két qua nghién cttu cho thay ti 16 bénh
nhéan ¢¢ tich s6 Ca.P trong ngudng binh thuong
thi cao hon nhiéu so véi ti 1é bénh nhan c6 canxi
va phospho nam trong giéi han binh thuong, va
ngudng binh thuong cua tich s6 Ca.P la dudi 70
mg?/dL? c¢6 thé khong phut hop. Vi nhitng r6i
loan vé canxi, phospho va PTH biéu hién ro
trong nghién cttu ctia ching toi trén nhém BTM
giai doan 3, 4 va 5; tam soat nhiing rdi loan
chuyén hda nay nén dugc thyc hién tir nhiing
giai doan bénh than sém hon.

Nhiing gia thuyét vé sinh ly bénh va nhitng
nghién ctru 1am sang kiém ching cho thdy méi
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lién hé phtc tap gitta canxi, phospho va PTH
trén bénh nhan BTM. Chung t6i phan tich két
qua nghién ctu, nham tim ra mdi lién hé nay,
cing nhu xac dinh cac yéu t6 anh huong 1én
nong do PTH huyét thanh.

O bénh nhan bénh than man, su thiéu hut
men la hydroxylase (cua t€ bao biéu mo6 ong
than) dan dén giam tong hop 1,25 dihydroxy
vitamin D, gay giam hap thu canxi tr rudt, hau
qua la gidm canxi trong mau. Mac du c6 dap
ting bu trir bang cach ting hdp thu canxi phu
thudc gradient nong do, canxi huyét thanh van
giam tit bénh than man giai doan 3. Giam canxi
sé kich thich hoat ddng tuyén can giap dé lam
tang hap thu tir xuong, tang tai hap thu canxi tir
than giap on dinh néng d0 canxi trong mau,
nhung co ché nay khong du d€ giai thich cuong
tuyén can giap tht phat rat thuong gap ¢ bénh
nhan bénh than man(16). Nghién cttu ctia ching
t6i khong tim thdy moi twong quan gitra canxi va
PTH huyét thanh, ching to c6 nhing co ché
khac manh hon trong sinh bénh hoc cuong
tuyén can giap thit phat ma trong d6 phai ké dén
1,25 dihydroxy vitamin D.

Phospho huyét thanh tang dan theo tién
trién caa suy chirc ndng than, va dong vai tro
quan trong trong co ché bénh sinh ctia cuong
tuyén can giap tht phat(9,10,15). Co ché phtc
tap bao gom: (1) tang phospho truc tiép kich
thich hoat dong cuia tuyén can giap; (2) su tich tu
phospho lam ting FGF-23 (cao 100 lan trén
ngudng binh thuong), yéu td nay trc ché sy tong
hop 1,25 dihydroxy vitamin D, lam gidm canxi
trong mau giy cuong tuyén can giap; (3)
phospho huyét thanh ting gay tGc ché thu thé
nhay cam canxi ¢ mat trong t& bao tuyén can
gidp, ngoai ra con gay dap ung diéu chinh
xubng cua cac thu thé nay. Tuyén can gidp sé
tang tiét PTH ngay ca khi nong d¢ canxi huyét
thanh trong ngudong binh thuong. Nghién cttu
cua chung t6i cho thay c6 sy twong quan nghich
gitta canxi véi phospho (r=-0,208; p=0,006);
twong quan thuan gitta phospho va PTH
(r=0,442; p<0,001) nhung trong quan gitta canxi
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va PTH lai khong c6 y nghia thong ké. Két qua
nay nhan manh vai tro ctia tich tu phospho trong
sinh bénh hoc ctia cuong tuyén can giap tht
phat, cling nhu vai trd ctia cac bién phap ha
phospho mdu, cung v6i nhitng bién phap diéu
tri khac, nham han ché& nhitng tac hai cua nhiing
rdi loan vé xwong va khoang chat do BTM (ngoai
nguy co gay loan dudng xuong do than, nhitng
bat thuong khoang chat xuong con gép phan
lam suy théan tién trién nhanh hon, ting nguy co
vOi hoa ngoai xwong, gia tang ti 1€ bénh tat va ti
vong do nguyén nhan tim mach) (5,7,10,18).

Han ché ctia nghién ctu: (1) ¢6 sy mét can
bang vé c& mau trong titng giai doan BTM.
Nhom BTM giai doan 3 va 4 la 18 va 29 bénh
nhan, trong khi d6 nhém BTM giai doan 5 chiém
uu thé véi 126 bénh nhén, (2) Ching toi dya vao
tri sO creatinin cta 1 lan xét nghiém dé€ danh gia
chtic nang than, do d6 c6 nguy co sai lam trong
phan giai doan BTM, (3) nghién cttu ctia chiing
toi chi tap trung phan tich cac thong s6 canxi,
phospho va PTH huyét thanh ma khong cha
trong dén cac yéu t6 1am sang va can lam sang
khac ¢ thé anh huong lén cac két qua nay.

Ung dung 1am sang va huéng nghién ctu
trong twong lai: (1) cac thong sd canxi, phospho
va PTH huyét thanh ¢6 nhiing bién dong ngay
ttr giai doan som cua BTM, vi vay nén danh gia
toan bd vé rdi loan chuyén hoéa cac khoang chat
nay ngay tit bénh than man giai doan sdm, it
nhat 1a tir giai doan 3, (2) vi xét nghiém PTH
tirong ddi phtec tap hon, va khong phai ludn sdn
co tai cac co sé y t€ dinh luong canxi va
phospho nén dwgc thue hién triede tién, dy doan
PTH huyét thanh dya vao mo hinh twong quan
gitta phospho va PTH dé tir d6 c6 quyét dinh
diéu tri dung, (3) trong twong lai, can nhing
nghién ctru vé rdi loan canxi, phospho va PTH &
nhitng bénh nhan BTM giai doan sém hon va
tham chi 1a nhing nghién ctu tién ctu, can
thiép nham x4c dinh thoi diém bit dau diéu tri,
cling nhu nguwdong muc tiéu t6t nhat dé€ giam
nguy co bénh tat va ti vong,.
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