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Risk Factors Analysis and Pharmaceutical Care on One Case with Nephrotic Syndrome and Glucocorticoid-

induced Osteonecrosis
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[ Abstract ] Objective: To investigate the role of clinical pharmacists in prevention and treatment of patients with nephrotic
syndrome complicated by glucocorticoid-induced osteonecrosis.Methods: By reviewing patients' medical records and searching
literatures,clinical pharmacists performed evaluation and analysis on risk factors inducing glucocorticoid-induced osteonecrosis in
one patient with nephrotic syndrome,provided pharmaceutical care based on the drugs administered and underlying diseases, and
formulated preventive measures against the similar risks. Results: An 20 year-old female patient with mininal-change disease was
diagnosed as bilateral femoral head necrosis after admission.Reviewed the patient’s medical records, the total dosage she had taken
was about 12 300 mg (calculated as methylprednisolone) and the duration is about 1 year. Features of nephrotic syndrome, for example
severe hypoproteinemia, hyperlipidemia and hypercoagulability, may increase the risk of glucocorticoid-induced osteonecrosis. The
patient was administrated with alendronate, compound danshen dripping pills, warfarin, dipyridamole and rosuvastatin. Conclusion:
Clinical pharmacists promptly discover drug-related adverse events during diagnosis and treatment activities, and provide
pharmaceutical care on prevention and treatment, which can improve the safety and effectiveness of drug treatment.

[ Key words ] nephrotic syndrome; glucocorticoid-induced osteonecrosis; pharmaceutical care; risk factors analysis

Y W 2% & 1iE (nephrotic syndrome, NS) J& TRIFRIER ) JEIRYT BIREE SR 258, 1697 A
I AR H UL — 4 B R R 25 B AE, DARE B MR WK HARRER. MEAEZ AR, Qg
(=3.5g) ARFAE P MAE (A F &< 30 g/L) UFZEFRL KRR, mbs . mAg ) « BTEygin .
KoKW SR ILEE A T2 . B MR (LR A MRS . BB . BReE Sk IRIEAE,

[ s EHA ] 2016-02-24

[EEWMB ] HHERPEAEGIH (81402942)

[1EZEEN ] T, L&, 2900, W, IRKZ%; Tel: (020)83827812-36066; E-mail: panyuhual988@126. com
[BIEE ] "R, &, BIFEA00; W rm; IREZ%; Tel: (010)84206032; E-mail: tangkun7332@126. com

- 76 -



i R e VW ke WL R e (0 R 1k W81/ & N e 2 Y AL DDA S A e Tk o3 e

AR R T A I Y, b R SRR S
AR Z—, BEBR BRIk,
X B A A 0 Jo R S A R . X 1
TRERG B AT IR K 2 B DR AR KU PR 2
AT T o307, LARDHE NRLZ IS 5 R 1k
(RN SN A TP VAL -3 G

1 &It 9

BEL, 204, W “EAKMI12 A, EX
e 2 FART L CEIRLRAIE (RUNeAERL) 7
F 20154 7 7 15 HIAH H A4 BB B NFE, &
FH 201445 6 H (42 34 JAIE ) JT4 B0 i AR G A0
XUR ROk, ERE M 3+, JF/KMZEEnE, 2
Ja (436 J8) HIE =~ —FaEBIRYY, 2k
WLRAAE, RATHEZFRERAR, TLAER ., @I
SBYT . I IRIE R #A 50 mg qd 1697 4 DA E S
Ik e 40 mg qd 447 1 DA, 55 2 Ji AR
it 4 mg, WRBHER]EEIREAFRL 2+, BY)
KAEAEFEE, KMWZEEEE, WE 20 mg ]k
M3 RGEH AT, WRIGIT R 6.51H.
1252 2 JR e A B E S AR K, T
BEyR T e, F 201543 H 2 Hokp H U=
Bt N RHMERE, & 24 h JREEHE R 451 g, IMLH
18 g/L, ZWIEIREEAIE . IR . MR
W, AT RS RAT G B NERGIU N AR 2k BN
B, FHEGE T 3 16 H IR 4 T &
JkH % e e 40 mg qd, 24 2 JEESCh PRI JE s B
50 mg qd, EHWE S5 mg, 7 H 3 H&E = 35 mg
qd, HIEE A 24 h JREEFIZHIMEZE 0.51 ¢ (7 1
1 H) o 7 APIEBEBRE JGKMFERE X

S B 5 A ARSUT BeAs MK b, AR BT i 61
kg, FHXEHAT: MMM 16g/L, REM>4g/24h;
WUEF 61.6 pwmo/L, eGFR103.68 mL/min, 45 1.89
mmol/L; £F4EE R E =R 7.97 g/L; EAAREE 14.76
mmol/L, i = fig 5.59 mmol/L, 1k % & ig & H
JIH[5] B 10.58 mmol/L, & %% B iR & 1 5 [&] 75 1.88
mmol/L; PRMLEREZE S 0.15 mg/L, JR o, K
11 3.95 mg/dL, R NAG fiff 16.70 U/L, JR&E %
283 mOsm/kg.

2 JATTRE SRR
RBE T AL, 'R, YR

KB AR, WKIZWE LR GO, B 2R
T KB5S B /N BRAR/ IV 728 PR B /N 408 3 i
A5, ARRABER S INREIEH . ZBEFE—RKIEERIA
JY AR R B MR SR R, B T 2 MR IE
WOLARYT IR, IR OB 2, ARIRA
Be WK K, TR MR B LA AE B ABE
JEIESE ABERIIRIT 3, % THRSIRIRJE WA B F 35
mg qd, BREREGH . B SRR ALTP MRS R
HRHAS . BT ERE ARBCHTA B RS, 6 R
FA WS T R AR . AR . C NN . RS
RIS TRbR . ABESE 6 H, HNEHEAREER
HOKMRE L AR, e T IR R R
500 mg ki Ry . AR E MR P 5%
FIGH B p g, MEIRTE BN LR A AE B IR AR
B R R R R A G T H 2~2.5
mgekg” 5 200 mg qod, F REFHFIE 6~8 g, MHIEK
WA T#HE PGB BE T AR 6 HE 8
H2x 9125 F ik e e 500 mg whily 2 ¢, S8 MU5 3d
240 REA. MAEALHEYE, 585
MHEFmWH)G, BEFORFEEMRE + BN
2, TABH 9 HECHEERRIE e i 40 mg qd+ &
Ji G A 50 mg bid.

BETEABLS 6 HUFAMIME T bR, Ak
MM ST TR, ARG sh e, My
JHE 5 15 Sh ISR o 5 5 1 MIRT 4 3% LA 455 56 45 FX
W, DAZEMEOCT R, A S A RS S 4
FRL A A5 X, OB G+ X% B B 0E A 1
INZEMI R Sk R Oy ] BRI R . 517 HE
B2 WU BB Sk 3RFE, 2ol Ry 25 . BRE eIk
W, BOREATRSEIAYT, UE w7 E I IR
BT{EBERR AN 70 mg B 1 k. B FF&E L 10
tid.

TR T TR FIIR . BB AL . NS SE Dy
T AIRHREVAYY o R ARSI K I ™8, 44 T4 2E
K KA R, R H R BRI 7E 0.5~1.0 kg A&
HM AR C . S4BT R, 5 am R R
K, 25T AR JH 2R 4805 10 5 v FDOBUI% 15 52 100 mg tid
PUEE . bri/hd. ABEEE 13 H B H B EE R R
A, PREIEIN, [RIEOSCT BICH SK,  EE
MARTE R AT RE, PR A AR R R 58 B AH G I 45
FRAT, A TR RIGYT . B SRR, %
FENREC . WM =ER¥TE, AT EE b5

« 77 -



144 HE3
2016 4 5 J

I R 25697 Ak
Clinical Medication Journal

Vol.14,No.3
May,2016

10 mg qn T IAE -

H BE TR RO IR e, T UK A
W, MR BRGNS N2 10 kg,
24 h JREFVERIFEM . mAEa e, ik
WSk, e AR S R 25697 I i ARk
B3 mgqd, HHF. BREEL.

SEEALBE AR 25 i X AT T 2 i MR
{ PH AT HEBR AR GBI s 3R IR YT 0 ) W AR SC A
RSOV ARGy | A EEEL . e | R
B SR IRBEAE; WA A SCHE bR, GFEIREH |
MEEE . UUEF . REE . KRBT AR BT . Bl
Febn. IMAE. MPEEE. HXTEEET TSR, 7
WEMENE . BT RERR AN . ARIEAR . I dT AT E5 5 2Y
Yioh WA A 2E ., A HE R, TEE
ORI, WEIEE bR . R R A

311
3.0 B LTI E X LTS o

BIRVE X FR A IO PE B IRBE . i PE IR,
SR K B Z R KA IT T AR ELE R, L
B Sk R At i L o IR Sk IR AR R R Sk i it
HTER A2, o AN B A T e B
B, dkim FEORE LAk, REkiEkk, 9l
R E O . HRERE AP . R R R B
DIE I IE . RN KRB A A F 0 S 1, RR
AR , MEOSTTER . PIBE . ANIETE 2 IR
IR BRI I T B TR B DGR e (I X &
. CTH4#i. MR, EREHHM) Y. Wik k
2 ZFu L B AR PR B Sk AR e A7 0S5 7 TR AT
W R Sk IR BB 7 B R A2 B 43 4 I ( ARCO
Gy Bl R BT A G R T S
8 0CTT MRI 55 AU 0G5 + BUIN 4% B 38 0 A3 42
AU B SRR, el 3, gk KRR 2 K
IR, ARCO 4390 .
3.2 B E M B A R B & AT

N A S I R UK R R E IR VR E N
%5, REAEQIMHEEIRIER 40% ~ 50% IR T
|, BN EERE, R A2t 4Rk 250
TEVAEZIN, FFATREE K A T 1 Bl 2 A 3R
BE N, B AL, R GRS . W
MIAMG R, ERIBITA 14, BRIMEINHAZ N
TS A I Y e = S Vb ST G

RN, HArsa AL ST RIE M ARER , dil
R LA T H A T HE A

HRAE SCRR [7] MIFRIE, R B NI & A R
IR 20 SR R B ABE SR 22 AN W] . FEZ iR YT
Jim, HATA N REGHZ a5 KIrf. KilE
(IR ERIRTT s R NES; KEGE R b 2K
M T AR R, BIER G R T
(EOIRYI e e R IR e N N PN ¥ S AN =
(1) 93 AR AU 3 ) PR PR B IR R
g e aflm” o ETFR%E DX 551 4 E
SEIPIRZEAAE (SARS ) BF AT T H IR 2,
539 N R A B IRAE 176 6] (32.7% ) ;
PR AR ARG MR AR H R
FlaE . whirEA A Logistic [AIARERL, 45 4R IR
B >2 000 mg (FHRE ) | A H R
i >320 mg. FEEHHEE >30 d A S
BN R AR SRR 5 000 mg kA E IR
BY B FE PSRN 0.841 £i5 . A & R IRY T
B2y 14, —HORERH . Pk REPRuEs,
BAFIES, ME AR RSN Ingkg', HEK
A SR (WA ) 28 IRICAE AR T
(20154£7 F 20 H ) #9712 300 mg, ZHi2H} (2015
7 31 H) 2513588 mg, &3 RIERE
SRS AHE . SCHR [10] 48, TR RIS 2 IR0 S5 F0
JIFIE IR RS AH DG, (8 FH R Uk JE e 2l 7 XU
HZEZ—, s 67 B R bl 138 K T XU,
AT B R KRR S AT [R] 515 IR B8 2 A A 56

FEREN AT, BRI R TE
SR PE R INEF I REAS & BREAG . REME
g . HIV By 20ME bk 2 40 1l s 55 S5 A
KFHEH (4N VEGF, GR, 11B-HSD2, COL2AI,
PAIl, P-WEE %) WEBMA X, (FIESEAN
BV ARGIEE S IREIE R, A e, X
PR BT, SCHR [11] 48 P2t 2B SR A0 AU [
RZ—, BB E PR N 31.5 %5, BRI,
R TR NG 12 N 5 SRR LS BN e = 2y 7
SIS 4 TR . ARG E AR S LR
Fer o MR BCEIRSEMBLE a5 &, METHE
FE 6 BB 200 TR A0 %) A B R T AR R
WA (B 3G S SRS, BRAREF a1
PEE M AT s PO A A= B &5 AR
BEPI BRI PR A T A R, (b e 25 U

< 78 -



i R e VW ke WL R e (0 R 1k W81/ & N e 2 Y AL DDA S A e Tk o3 e

DR A 2SR 58 I 1 s St mT B AR b I R 5K
HIRFEM KA

H a0 % [ TEE X B 25 A R I R I R R
FERIWF IR o AR 2T 4 U X B 28 5 AE O K it
kIR E S T SR R AT e, R B
ZH R CE TEME R B A . R I L R
FUHEAR L 2ERFASRITFE L FEREAT R,
MAEA ., FR EER TSR EREE
XT3 796 BB R 4E A AE BB VAT TREVE, i 92
B (2.4% ) FH Kk BESLIRIE, WEIRIT 3 HFNE
IS LW, IRAE A MAE . 2R 48 T
185 7K P REAI R 9 & B S R S fE R 25 T
BRI 5 TR S IR E LA L, B IR YT I
PE BRI R R OME K T R R AR
PEGI . 24 h JREEFE R . MLT&E A M/, JRER .
Mg . MBS 2E2E 5. Al W SCER R 258 v A
Gi—, SREAEHGE AR B AR A e AT i,
AT 5 B2 RIS 11 A I 2 000 R o BT 2

i bk, A MSCER TR R . K. K
SRR AT OB R LR A AR R AR A P i
E B ILAE IR 5 A BERAS VT RE I R
R R R IR IO RS R 2
3.3 RE LI T 5 R B A

B H Sk IRBE TG TT 0 o T ARG FAETF RIA
J7, AEFARGIT T iE R E . PR A2
YIGIT . B HRILFHEREE AR SRR 2y . KT
JHE . WUBSREE S, P s 2iha —aEmyra. i
T B SRR A R A SR £ T Y S Atk
R I AR | R K AR Y R R IR YT RE LR AR
MOE R INAE Y. HATIZ R AL T T A B R N
70 mg qw. &7 FFS AL 10 i tid . B 3 mg
qd. WKL 100 mg tid . HG&EFARALTT 20 mg qn.

LB Rk S A 7 B AN FH 259, T 4 B
W, H TR ERI6 YT B IR PE A 5T 2 vh e BT
TRl T2 A R SR JRE R . Luo 25 U Sk BT I R 3R 97
N BB Sk B IIG IR IF SR AT T REMIEAN, K
T BT 25 SR AR R B TR T R R . T
RE . AE 27 B R OE R R R N TG B AR Ty
A R E R, KBIEYT (10 4EBEVT ) R
RAFIRCR, TS A0 R B 32 697 10 A vl
DL ECAS B 4 i 97 &%, Hong 25 UV 4 3¢ T Bl £ B 2
BNATE SN AR B 51 PR B BB 3 HR T TR Sk K B 1

meta 23 A7 A5 2] T AL Z5 6 o IR Bl € i R
T IB) R R R AL TE SN, ANASBE T 32 1] 25 B 4ge FH e
KPR KR s AUBERER 2S48 B Ik HEE, JEA T
RES R AR B /INEIRBE, Ok B S Y R T
PEAE T T DR R R 5 | 2 T #5UEH R AE 17

HATIA B T8 2R 7 1078 25 7T 175 3 48 &
sk, BEAE P i B 388 T B 3 PR A 46 495 It X 4 i
Wi AP S A AL IR, AR M )
B, PESAE TR B R TR ANA YT VR
FF5 0 ST R T 00 B Sk SR A0 A S 1 T
YEFT, HAE FHALIE AT RE 2 87 4 B R A 25 AL Ak
BT R LWMIER; BB EBREMARIT
AR A AR R AR, s . S ERE SR
TAEER 20

SCHK [21] 8 il 7T 25 25 9 nl 3 i o/ o i 2
R M 6 ) B 5 406 A 1T T30 9 1 R B, TF I b I
JE i RIRIT W R Z T 2R A R, b
Bz ot R A O B IR BE 1) B A R AR PLBE 2 an 4k
PORR L R R R T B AT AR S R A O
RIS B, a2 m b, A s P R
EECAPUEE . BEAE T LT I R T I Sk IRBE k
Ao BRSLE AR CE R A K g I R AR e FE
YA IE, BWA TMITRG Y MmPLEEAYY . M
FIEE [ <20 g/L B O IRAETEAR, [ BRps HEfk He
# (INR) HAEHITE 1.8~2.0 5 X T2 A 12 If
RAIEM B, SRR IR R 4ER6)T
INR ‘B 4% I 7E 2.0~3.0Y, % /8 38 I8 36 42 75 4 1 12
ANBHA W R 245 VT Sl 180 A8 5 R A7 0 0 A R P A A
P INR HEMEE R 2.0 2247 I AR 25 i H8 & 7
132 W5 I INR IR B A e b i, X iR A AE
TG MHEAER . AR RN MR, W
RFR IR | IR EEERAE

JBe B Sk SRBE T 7 R L F5 I R PE M A s AR 2
TEMY, I IRPEH R AT TIRETE 404 Harris #5¢
RSy, AR TN X . TR EH
Bt e e 2 R A YT, LI T e R e A R
RIMFAELE . UE B Be S He T R Z, WA A
PREEF . PRFHL. O, B, . FFY).
RETabn, 3 HIGEAMCT CT HAEEERREZ.

4 INGE
W RV 22—, BrA i AR B

< 79 .



144 HE3
2016 4 5 J

I R 25697 Ak
Clinical Medication Journal

Vol.14,No.3
May,2016

WREE, UHERKITR ., IR A7 AL B
RINTE, #RT B IR R AR o I R 25T IR
S s, AR EEAE G B R, R A
AP il KBTS R IR
YER AR, ik m e A, 25 80 Il <A
HIRFEA AR, VB E WSS R BEAES R
FRE IR 2 3 AR TSR Bk
i, AR AR AR A, R ETRG X
TAHEMPN, SEA MRS . MR EEE. RE
FLMAE 5 (8, BRSO, A T i B
FISEZEE RAEE I s e WIREDs, feflb2haind, W
Uy 3t PRUE ok A FH 25 1) 22 S M et

[ &%k ]

(1] BB ST R IS 2 il IO, P S B U (0], AR N AR 23k
2012, 28(2):171-202.

(20 P N A A S R AT R b R
AESEREIATT 4 R AL ). R B 24 , 2014, 30(6):467-
474.

[3] Samuel S, Bitzan M, Zappitelli M, et al. Canadian Society of
Nephrology Commentary on the 2012 KDIGO Clinical Practice
Guideline for Glomerulonephritis: Management of Nephrotic
Syndrome in Children[J]. Am J Kidney Dis, 2014 ,63(3):354-362.

[4] BEEM, BIACR . A RIRFEILY AR AR (2012 4R )
[J]. AT AR AR L 2012, 32(6):18-21.

[51 ZEF2E. e B IRFEM ARCO 43 W] [1]. shEESMRFE , 1996,
(03):59-60.

6] Hfh, BRZR . BeEkIR5E AL BFREE M. Jbat: AR PAH
Jigkt: , 2009:558-582.

[7] Weinstein R S. Glucocorticoid-induced osteonecrosis[J]. Endocrine,
2012, 41(2):183-190.

[8] Dilisio M F. Osteonecrosis following short-term, low-dose oral
corticosteroids: a population-based study of 24 million patients[J].
Orthopedics, 2014, 37(7):e631-663.

[9] #Tof, IME, i, 55 . BBTEIE S B RAEE R IR IR BT
[7]. PAEAME AR |, 2005,(16):1048-1053.

[10] Chan K L, Mok C C. Glucocorticoid-induced avascular bone

necrosis: diagnosis and management[J]. Open Orthop J, 2012, 6:449-
457.

[11] Montella B J, Nunley J A, Urbaniak J R. Osteonecrosis of the femoral
head associated with pregnancy. A preliminary report[J]. J Bone Joint
Surg Am, 1999, 81(6):790-798.

[12] Kerachian M A, Seguin C, Harvey E J. Glucocorticoids in
osteonecrosis of the femoral head: a new understanding of the
mechanisms of action[J]. J Steroid Biochem Mol Biol, 2009,114(3-
5):121-128.

[13] VERAREL, WA . BRLRA R A B S NP IR fe 6 PR 3R AR
[I]. EE24HIHT , 2014, (26):102-103.

[14] FRIE VPG, IR, 5 EWRGAIERE S IR AR
SLIRBE [J]. ML ST B Bl 44 | 2015, 24(4):307-312.

[15] Luo R B, Lin T, Zhong H M, et al. Evidence for using alendronate
to treat adult avascular necrosis of the femoral head: a systematic
review[J]. Med Sci Monit, 2014, 20:2439-2447.

[16] Hong Y C, Luo R B, Lin T, et al. Efficacy of alendronate for
preventing collapse of femoral head in adult patients with
nontraumatic osteonecrosis[J]. Biomed Res Int, 2014, 2014:716538.

[17] 2588, WAt , BUh . IR ERZE 2GR Y7 I R RSE R P E iE
J& [ HE BRI AGE , 2014, (04):415-416.

[18] Jager M, Zilkens C, Bittersohl B, et al. Efficiency of iloprost
treatment for osseous malperfusion[J]. Int Orthop, 2011, 35(5):761-
765.

[19] SR . 2T PSSR TR MR TR S IRAE R B) AL B9 (D).
UErd IR BEZRAE L 2001

[20] BEARAS , 222000, WILE |, 55 . BTSSR ASEARITIRE
Sk PERFERI SIS IESE (1], B AR, 2007, (05):384-
386, 402.

[21] Pritchett J W. Statin therapy decreases the risk of osteonecrosis

—

in patients receiving steroids[J]. Clin Orthop Relat Res, 2001,
(386):173-178.

[22] Nagasawa K, Tada Y, Koarada S, et al. Prevention of steroid-induced
osteonecrosis of femoral head in systemic lupus erythematosus by
anti-coagulant[J]. Lupus, 2006, 15(6):354-357.

(23] FEMBAE , WM, waih, 55 . DUBE. FENRIG YT X HBy S R Al
HRBRLPERSE I LRI (1] AR TR G (TR,
2007, (1):56-61.

[24] Tifge . WL AL LAY [A] FERIG AL [M]. : JEs0KR
2B A 2010:121-130.

- 80 -



