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Summary 
 

A modified method for the quantitative determination of bepridil and unbound micafungin in human 
plasma is herein described. The relationship between the concentration of both drugs in human plasma and 
the clinical effects were also investigated. 

In the bepridil studies, the mobile phase consisted of 50 mM phosphate buffer (pH 3.0): methanol: 
acetonitrile: triethylamine (57:3:40:1, v/v). The samples were fractionated on a C8-3 column (150 × 4.6 mm, 
5 m) using a flow rate of 0.9 mL/min. 1-Naphthol was used as the internal standard (IS). Bepridil was 
detected by UV spectroscopy at 254 nm. The relationship was then evaluated between the plasma 
concentration of bepridil (Cbep) and the effects transformed from atrial fibrillation (AF) to sinus rhythm 
(SR) for 36 patients with AF. The patients were treated orally with 100, 150 or 200 mg/day bepridil. In the 
introduction stage (first 14 days after starting therapy, n=15), when 150, 200, 250 or 300 ng/mL were set as a 
boundary value, the efficacy of bepridil was significantly higher in all patients with Cbep above the 
boundary value than in those with Cbep below the boundary value (P<0.05). During the maintenance stage 
(3 months after starting therapy, n = 22), the efficacy of bepridil was significantly higher in patients with 
Cbep above 300 ng/mL (P=0.04). The clinical efficacy of bepridil was closely related to Cbep. The target 
value of Cbep to obtain a clinical benefit was approximately 300 ng/mL. These results suggest that 
monitoring Cbep should be useful in the treatment of patients with AF. 

In the micafungin studies, the mobile phase consisted of 50 mM phosphate buffer (pH 3.0): 
tetrahydrofuran (65:35, v/v). Samples were fractionated on a C-18 column. The fluorescence detection 
wavelengths of excitation and emission were set at 273 nm and 464 nm, respectively. 
1-Hydroxy-2-naphthoic acid was used as the IS. The peak height ratio of micafungin/IS on a 5-point 
calibration curve was linear from 0.004 to 0.08 g/mL (r=0.999, P<0.001). In addition, the concentrations of 
unbound and total micafungin were measured in the plasma of 11 patients treated with micafungin for fungal 
infection. In total, 99 samples were collected. A correlation was observed between the concentrations of 
unbound and total micafungin in plasma (r =0.896, P<0.001). Furthermore, the relationship between the 
plasma concentration of micafungin and the clinical effects for 3 patients suspected to be infected with 
mycosis was investigated. The patients were treated with micafungin (150 mg/day), resulting in 
concentrations of unbound and total micafungin being above 0.0069 and 2.5 g/mL, respectively. 
Micafungin was thus diagnosed as effective for the patients in this study. In case 1, the aspartate 
aminotransferase, alanine aminotransferase, and total bilirubin levels increased when the plasma 
concentration of unbound and total micafungin rose just prior to injection. Therefore, it was suggested that 
delaying excretion and/or metabolism of micafungin in the liver causes a rise in the plasma concentration of 
micafungin. In all cases, the plasma concentration of unbound micafungin was above the minimum 
inhibitory concentration of the pathogenic fungi. 
Conclusion: Our results suggest that the clinical effect of bepridil depends on the concentration in plasma. 
Furthermore, it appears possible that the unbound concentration of micafungin in plasma affects the 
antifungal efficacy in patients. The pharmacokinetics of bepridil display large individual differences, and it is 
thus important to set the target concentration of micafungin in plasma for achieving effective antifungal 
therapy. Therefore, the therapeutic drug monitoring of bepridil and micafungin appear useful in antifungal 
treatment. 
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Af  Atrial fibrillation  

AFL  Atrial flutter  

ALT  Alanine amino transferase  

AST  Aspartate amino transferase  

AUC  Area under the blood concentration-time curve  

-  

AUD  Antimicrobial use density  

BUN  Blood urea nitrogen  

Ccr  Creatinine clearance  

CDC  Centers for disease control and prevention  

C/D  Concentration/dose 

Cmax  Maximum concentration  

Cmin  Minimum concentration  

CT   Computed tomography  

DDD  Defined daily dose 

ESBL  Extended-spectrum -lactamase -  

ESRD  End stage renal disease  

FPIA  Fluorescence polarization immunoassay  

HIV  Human immunodeficiency virus  

HPLC  High-performance liquid chromatography  

ICD  Implantable cardioverter defibrillator  

ICT  Infection control team  

IPA  Invasive pulmonary aspergillosis  

IS  Internal standard  

LVFX  Levofloxacin  



MCFG  Micafungin  

MDRP  Multi-drug resistant Pseudomonas aeruginosa  

MEPM  Meropenem  

MFC  Minimum fungicidal concentration  

MIC  Minimal inhibitory concentration  

MRSA  Methicillin-resistant Staphylococcus aureus  

PAF  Paroxysmal atrial fibrillation  

PAFE  Post antifungal effect 

PIPC/TAZ  Piperacillin/tazobactam /  

PK/PD  Pharmacokinetics/Pharmacodynamics /  

Scr  Serum creatinine  

S/N   Signal/Noise 

SR  Sinus rhythm  

SSI  Surgical site infection  

T-bil  Total bilirubin  

TDM  Therapeutic drug monitoring  

TdP  Torsades de pointes 

TEIC  Teicoplanin  

Tmax  Maximum drug concentration time  

VCMC  Vancomycin  

WBC  White blood cell  

WHO  World Health Organization  
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�����	
�� (therapeutic drug monitoring: TDM) ��������, ��	�

���������� �!"#$%&'()*. 1) 1960+1970 ,-.#/(��0��

�1234)(����56
3789, �����:;<.=>*?%@AB&'C. 2) 

?'3D%., EF9CGH�������56
3IJ9(���K%%D.����

��3�	
��9LL, GHMN.OPQ(��RSTU3VWX*Y2�3 TDM 

%Z[\].^_C.  

`ab�cd�ef�����EF�gh#$ij&'()CD��, ��.k/*

TDM �lmn� 1960+1970 ,-.oP'Cp(q#q�� TDM !"bO*. ?�!"

rs.\nt�.k/* TDM �uvw@x>$', 1980 ,.y]Lz���bO*{

|�}~������EF@�>(�F�f���8�%9(����<&'C. � 

1981 ,.�p(q#q�%��
���fD����%^_()*. ��, ������

�&', ��b��������	
��@��oP'*\].^_C. �'.\n, 

����K���4��E, \n�K�^�f�RSTU@oP'*^�, ������

���@�$'()*. &$. TDM .\_( $'C56
�¡¢%, �'$�IJ£

K.\_(¤8�^����2@!"&'()*. �.p MRSA (¥}¦��§w¨©ª

«~¬, Methicillin-resistant Staphylococcus aureus) �3�®>%X*p�b�, ���

¯°�±4X*p�.�X*²�§w<�³3´�%9( , ��µ¶· /�¸· 

(pharmacokinetics/pharmacodynamics: PK/PD) �!"@&#q.oP'()*. 3) X^P¹, 

PD %^*²�º»¼½¾¿�� (minimal inhibitory concentration: MIC) .�9(uv^

��À��O*)�����-ÁÂÃÄÅÆ¢ (area under the blood concentration-time curve: 

AUC) 3Ç�X*C>. PK 8�.ÈÉ)CRSTU�VW%iÊ@^&'()*.  

��b�Ë�^ÌÍ���@±P'()*@, TDM �Î(���.L)(uv%&'

*D�b�^). aÏ.k)(ÐÑ, TDM �D%.��X*?%@��%9(x>$'(

)*�F�f���8�������, Table 1 .ÒXD�.Óm_()*. 4) ?'$�º
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:��À��%��4¼Ð��@Ô�, (1) �8ÕÖ@×Ø�bO*?%,  (2) �8�K%

ÙÚ���, �.����%�ÛÜ@O*Ý�Þ$#.&'()*?%,  (3) ��ßàÙ

Ôáb��8·�^§w@â?n.�)?%, (4) ÙÚ����Fã2@ÇV&'()*

?%,  (5) äw-å��æÑ��ç@Þ$#.&'()*?%,  (6) ���^�µ·�5

6
�¡¢@O*?%, %)_Cèé.O(�m*��êbOn, ?�\]^��34)

*ë¤. TDM �ìÎb�K�^���2�ív^î6d%^*. &$.��b�ïN^

vð@����K.ñò3óôX@, �. (1) �43õö÷ø9.�)��, (2) ��À�

�@ù)��, (3) Ùúµ¶�Mûü@�ý)��, (4) Ùúµ¶.þÄ�w�O*��, (5) 

�����^�.��@O*GH�G�, 	
HbRSã3�>.�)��, (6) ���4

.\n����Â���43�®*k�'@O*��. TDM ��.�4w3¼�X

*. mC, GH@�4�Ò3�_()^), mC�����)�O*�.D4)$'*. &

$., �������%%D.�����	6�D�<9(kn, ��t�.k/*��

 !�%9(�p(q#q�"#$%�}�^�&�, '(z��.k/*)*+,�"


-.���^�&^�, /æ� TDM ����.L)(D��01.Ö®Cº:����

@2C.3F&'()*.  

������EF2�, 4.565J2%)*·�EF2"��789:�&.5Í&

'*. z;�f<.k/*d6}�r=%9(� TDM .k/*Fã�>%q���78

9:�, �.?µ<&'C@ABA��789:� (fluorescence polarization immunoassay: 

FPIA) .\_(oP'(ýC. Ô,�Cï���789:�23DE9CF4G�H¼@

�I, ������EFr=�JKLO*)�M<NO�%Po9LLO*. ��\]^

�bD, 2Q��f���23ìÎ#L��.R4X*C>. Table 1 .Ò9C TDM �

����M���.L)(������3EFX*ë¤@O*. 9#9��789:�b

�2C.pÙ�¯@uvbOn, S��@	�, F4w@T9). ��C>, TDM ���

�M���.L)(�565J2@4)$'* . �.	0ÚÙ-.U�V�W6 

(high-performance liquid chromatography: HPLC) �XY#LZS��bO*?%#$ºDR

4&'*EFG[bO*.  
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Table 1. Drugs Required Monitoring a Concentration in Plasma for Therapy 

 

 

\ p]^_��`a��d (Fig. 1) � 1980 ,-.�V��bH¼&', bcde�]^

_���.±4&'(ýC��bO*@, 2Q� �-ª.9f6�fd¦~�gp��hë

.i]��jk��<.\n, ?'$�lG.�X*±4m��no9()*. 9#9Ô

,, bp²µ (atrial fibrillation: Af) .�X*���K@qõ&', rs±4m��	�^

nLLO*.  

Af %�, b��L�ïN^<tbu¼�.vwx�yz��{���6@¼�9, ;|

^}µw~�.\*b����G�@�|3ýC9(c���0b]Q�^��3�ýâ

?XblG��LbO*. Af �?���.T9)ë¤D�)D��, �de¼���V9

C��ð�%9(��$'(kn, 5) í��ë¤��.�*×�w@O*. Framingham !

" 6) .k)(, Af �¼�ð�.��
, ��z, 	���, bcdek\sb]Î�/�

^�@��$'()*@, È�lG��ç3�M9Cë¤bD�
.i)�w.¼��@

��X*%&'()*. P@�.k)(�,  wb� 40 ¡-� Af ¼��@¢ 1% bO

_C�.�9, 80 ¡-b�¢ 15% %£¤.¥�9(kn, 7) �úM3¦P§¨,�. Af 

Classification Drugs

Digitalis and preparations digitalis, digitoxin

Theophylline and preparations theophylline, aminophylline

Antiarrhythmic drugs procainamide, N-acetylprocainamide, aprindine, 
disopyramide, lidocaine, pilsicainide, propafenone, 
mexiletine, flecainide, quinidine, cibenzoline, amiodarone, 
pirmenol, bepridil, sotalol

Antiepileptic drug phenobarbital, nitrazepam, primidone, diazepam, phenytoin, 
carbamazepine, zonisamide, ethosuximide, acetazolamide, 
sodium valproate, trimethadione, clonazepam, clobazam, 
sultiame

Antibiotics gentamicin, amikacin, streptomycin, tobramycin, arbekacin, 
teicoplanin, vancomycin, voliconazole

Immunosuppressive cyclosporine, mycophenolate mofetil, tacrolimus, everolimus

Salicylic acid salicylic acid

Antitumor agents imatinib, methotrexate

Haloperidol and bromperidol haroperidol, bromperidol

Lithium lithium carbonate
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��z��¥�9()*. 8, 9)                                                                                                 

 

 

 

 

 

 

Fig. 1. Chemical Structure of Bepridil Hydrochloride. 

 

Af .�9(�, bp²µ¼����#6%^*hM~��¼�<t3©ª9(, bc�

�|yz3bp#$«¬�.6X*M®�7¯"f°6°d8ª±6¦²���&@³

��2%9(oP'()*. mC, ë¤.\_(�%6�¥6f6´>µI@¶·&'*

@, ;|^}µ<¸¹º}<.� !�^���2@]×»bOn, M®�7¯.\*�

�@]:Ö^ë¤�7¯¼�r¼½.� , ���2@�b%^* . 10) ¹º}  (sinus 

rhythm¾SR) 3¿ÀX*C>.� Af �(ð%&'()*�{���63ÁÂ&Q*?%

@��bOn, bc²ÃÂ�vwx�3ÄÅ&Q*?%���]Öh3ÅÆ&Q*?%@ 

SR ��Ç<k\s¿À3ÈX%ÉÊ$'()*. ?�C>, SR ¿À��.k)(±4&

'*�f%9(, Na+ }ËÌd3ÍÎ9(vwx�ÄÅ3ÈX Vaugham-Williams 5Í�

Ï Iê�"�ÐÑVÒ«, Ñd¥76d^�&�, K+ }ËÌdÍÎ.\nb����]Ö

h3ÅÆ&Q*�434%X*Ï III ê�"8ÒÓÔ.�, Ð
.6d^�&@4)$'

*. Ô,�?'$.Ud}}ËÌdª.9f6bO*`a��d@�P_C.  

\ 2005 ,\naÏ.k)(tÕ4��Ö%9(oP'C×ÀØwbp²µÙ¿�Åk\s

��4ãÕÖw"aV:Ú�ÛÜíÝJÞßàÖ&¾J-BAF Studyá11) .k)(, `a��

dRSê.k/*¹º}<@aV:Úê.Þâ(�ã.ä*��¯s3Ò9C?%#$, 

`a��d.� 2008 ,.ÀØwbp²µ.�X*:Ö@å�&'C. �Yb`a��d

�íæ^��43¼ÐX*?%@ç$'(kn, b«��, 4ãèæ�.QTÂ3ÅÆ&

CH
CH3

CH3

CH2 CH2 CH2

CH2

CHO

N

N
�HC�
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Q, íæ^ë¤.� torsades de pointes (TdP) 3é¼X*��w@�ê&', 12) 2012,.�

F�f���8�����f.^_()*. 9#9, ëM.k)( Af ������pì

í�23�b%9(kn, ¹º}¿À.�9(�8ÒÓÔ.�@¶·&'*ë¤@�). 

��C>`a��d�±4�`a.î$'(kn, ��w���4.ÛX*ïð�o^).  

\ �Y, Ô,�<·�2�	�t�ñò���.i]óôõGH�¥�.\n, ôõ��

�.k)(� MRSA ôõ��M.D, �f§wö÷ (multi-drug resistant Pseudomonas 

aeruginosa: MDRP), È���w�øù �-V-
U6ú (extended-spectrum -lactamase: 

ESBL) û�^���f§w�ü.\*z;ôõ@¦ý%^_()*. ü�.�9

(�Ô,Òf�e���, f�þ�e���, Ú�S��6d^��2Qpü���þ

Ð6Ud8��°�¦� B %)_C/æ�pü�3�f·�.��9C�f@��&

'()*. Òf�e����ü.���^²Ã��4v�¯¯5bO* 1, 3- -D-df

���¤¯3¾�X*?%.\n, Candida �.�9(	�.�4X*
Ë�5W��

pü�bO*. 13, 14& Òf�e��� (Fig. 2) �/æ�pü�%Þß9(��4���

���4@o^)?%#$, aÏ.k)(�f��Ô����Ìwf��Ô�^��Ñ

wü�.�9(Ï 1 ¶·�%9(��&'()*@, 15) p MRSA ����pü�%

Þß9( PK/PD .Û�X*�ï�o^). üôõ�.�X*pü�� PK/PD .L

)(� in vitro b�püäw@ in vivo �£K%u§9D�ÛQ§,16) mCiÖ.:9

Cµ��5d@o^)?%#$D�5^J��oP'()^). �Y, 2Q8�6d�p

ü�bO*Ú�S��6d�, uq&'*������%��wO*)���4¼Ð�

ïð 17-20) 3D%.´ì%^*��33F9, �F�f���8������%9(��b

4)$'()*. üôõ�.L)(�Ô,, pü��±4m�¥�.i_(�f§w

ü��Ð@¦ý%^_()*. 21, 22) ÐÑ, püf.�X*§w<��@n�p�>

�b�^). 9#9, p�%Cï.ÉÊCë¤, üôõ�.�X*�����Æh.

PC*�½Dm'b�^�, ±4m��	&�Z)����b�±4hÂ�Æ&@§w<

3!ÆX*D�%�E&'*. PK/PD 8�.D%É)C�K�^pü��RS�ü.

�X*pü��ôßw�¿À.L^@*. �?b, ��9C\].��4��f%��
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����4@o^)?%#$±4m�@	�^_()*Òf�e���.�´9, TDM 

!"���%9C.  

?�\]., �����K%���`a��d��O*)�Òf�e������ÛÜ

�ÞÇb�^�, ?'$34)C��.OC_(�������À^�����uvw@

	). �?ba!"b�`a��dk\sÒf�e����XY^�����EF2�Ç

V%, ��w%�����ÛÜ3Þ$#.X*?%, k\s TDM 3o]?%��4w3

÷øX*?%3´�%9C.  

 

 

 

 

 

 

 

 

 

Fig. 2. Chemical Structure of Micafungin Sodium. 
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Ï 1 �\ ���`a��d��EF2��� 
 

Ï 1 �\ �  

 

\ ��b�âC\]., `a��d���wk\s��4����`a��d��èæ�

.¼ÐX*%ÉÊ$'()*D��, 23) ?'$�ÛÜ3ÞÇ.9Cïð�^). !N��

�ÛÜ3Þ$#.X*?%3´�%9(, ���`a��d��%���K%�ÛÜ.L

)(J�3o]?%%9C. ���`a��d��� 1980 ,-¼"mb#�-.U�

V�W6.\nEF&'()C@, 24) ��¼, Ng$ 25) � Taguchi $ 26) .\n, HPLC 3

4)CY2@ïð&'C. 9#9, #$�±4X*ú�$�� (internal standard: IS) ��

�%r#$�&S3uv%X*?%#$, ��Ö4X*Y2%9(�XY^D�b�^). 

mC, `a��d@4)$'*'([lG��)Àb�����@�b%^n, ���.

æÑX*ïN^��@Fã3*�X*×�w�	). ��C>a�b�, Þß��19�

X)à�3 IS %9(±49, &m+m^�4�@RS&'()*GH.k/*���`

a��d��EF23��X*?%3´�%9C. �Q(EFèé.k/*`úk\s`

ürÐw, ��3,£�æ9Cë¤����ìFw.L)(J�9C. &$., ���`

a��d%	m�.�4&'()C��.\*Fã*�.L)(J�9C.  

 

Ï 2 �\ Y2 

 

Ï 1 -\ ���`a��d��EF2 

 

1&\ ±4��k\sà� 

`a��d.|.� ALEXIS BIOCHEMICALS (New York, USA) \n, 1-���6d, �

�{}d8Ò�, ��|, /|<���~�, .|, 8:�	��d, {
76d, ¥
7

6d��A0�1r2345 (�6) \n7�9C. Î(�à���8mC� HPLC 5J
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43±49C.  

 

2&\ JÙ9�k\s��78 

ªV�-4��Ú�:;��<�9��.=~9C.  $'C�Ú� 25>, 400 g .(

20 5Â?b569,  $'C��3aV�}9-}@6ª.5A9C�¹, ¸20>b�æ

9C.  

 

3&\ c�adº� 

\ c�adº�23 Chart 1 .Ò9C. 500 �L ��|f�~��BÚ (100 mM, pH 7.4), 

500 �L IS CÚ"8:�	��d.CI9C 2.5 �g/mL 1-���6dCÚ&, 20 L 8:�	

��dO*)�D���`a��dCÚ"CE¾8:�	��d&3�� 500 �L .<�

9C. `a��dk\s 1-���6d�, 2.5 mL � n-:
c�3�ÊFGG (MULTI 

SHAKER MS-300, ASONE, �6) 34)( 2,000 rpm, 10 5ÂFGX*?%.\nH�9

C. ?bG (centrifuge 5702, Eppendorf, Hamburg, Germany) bLIÅ, 1,000 g .(/J% n-

:
c�J.569C¼, n-:
c�J3#V�àÖ�.5A9C. KL. n-:
c�3

2.5 mL �Ê, r�H�9C.  $'C n-:
c�J (5.0 mL) �àÖ���[ (TC-8 

concentrator, Taitec, MN) .\n 37>bO¼Pí&QC.  $'CKL� 250 �L �Pµ

�.CI9(r�?b569C�¹, �Q 50 L 3 HPLC ���à�%9C.  
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Chart 1. Procedure for Sample Preparation to Measure Bepridil in Human Plasma 

 

4&\ HPLCèé 

\ HPLC ¦�°�  (Shimadzu, RS) �þ�a%9( LC-10A, fV�Ó6ª�%9(

CTO-10AS, TM<U~J�[%9( SPD-10A 3±49, 5JfV�.� Inertsil C8-3 

column (4.6V150 mm, 5.0 m particle size, GL Sciences, WR) 3±49C. 56
A .�

��°±6
 (C-R8A) 34)C. Pµ��XY.ïð&'()*Z¯ 25, 26)\ .[;3

�Ê, 50 mM ��|/CÚ (pH 3.0):¥
76d:8:�	��d:��{}d8Ò� 

(57:3:40:1, v/v) %9C. fV�I�� 55>%9, \0� 0.9 mL/min .3F9C. J�]Æ

� 254 nm%9C.  

 

5&\ ��^_¯5�EF���`a�Çx 

\ ��^_Ñ6-@`a��dk\s 1-���6d^_Ñ6-.`a9^)?%�, `a

��dbRS��^* 4 c�dÖH\n, �'e'�Cã��bA&&'C��34)

Shaken at 2,000 r.p.m. for 20 min and centrifuged, at 1,000 g for 5 min

Supp. was removed to another tube

100 mM KH2PO4 (pH 7.4) 500 �L
2.5 �g/mL 1-naphthol 500 �L
Acetonitril 500 �L

Plasma 500 �L

n-Hexane 2.5 mL

n-Hexane 2.5 mL

Supp. was removed to another tube

Evaporated to dryness

5.0 mL n-Hexane layer

Dissolved to mobile phase 250 �L

Centrifuged at 1,000 g for 15 min

Shaken at 2,000 r.p.m. for 20 min and centrifuged, at 1,000 g for 5 min

Supp. for HPLC

Residue
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(Çx9C.  

 

6&\ õÄw 

\ JãÄ� 5 ����$`a��dCÚ (25, 100, 250, 500, 1,000 ng/mL) 34)(EF�

L��¯9C. 1 ��f%. 500 �L �ªV�-��.D3F��� 25g.º�9C`a

��dCÚ"CE¾8:�	��d&3 20 L §L<�9C. ���`a��d���º

»Üh2.\n=iõÄ3j�9(�Å�3.\nk>C. 

 

Bepridil concentration ( g/mL) = �  x + � 

 

x �`a��d/IS �Ñ6-Æ¢Þ, �, � 3�'e'=iõÄ.\_( $'Clýk\

s ymn%9C.  

 

7&\ J�îok\sFãîo 

\ �$`a��dCÚ34)(�¯9CJãÄ3±_(, J�îok\sFãîo3�F

9C. X^P¹J�îo�aEF2.(J�bý*º»��%9, Fãîo�EFÁ.p

à� �q�k\sü�3 $'*ºZ��%9C.  

 

8&\ EFq� 

2.5, 250, 1,000 ng/mL %^*\].�$`a��dCÚ3<�9CªV�-��"`a�

�d<���&34)(, ���`a��d��EF.k/*`úk\s`ürÐw�q

�3k>C. EFü����k\s8��.�X*1¤%9(j�9C. EFq� (CV%) 

�`a��d<��� (2.5, 250, 1,000 ng/mL) 34)( $'C��\n, �µÜ�%9

(j�9C.  

 

 



11 
 

9&\ EFèé.k/*56���w 

`a��dRSGH�r�s3ºK9, `a��d%�4m��	#_C 32 ÌÍ��

�3H�9C. ^k, GH$�tc, GHuv^��wc<9(Anx_C. ?'$��� 

(Table 2) 3��., HPLC .k/*`a��d% 1-���6d^_Ñ6-��`a��ç

3J�9C. ������'e'�yF&'*º	����.�Ö9C��%^*\].

Pµ�.CI9C�¹, HPLC ���9C. `a��dk\s 1-���6d^_Ñ6-�

Ôá.Ñ6-@ $'C��.L)(� 500 �L � 100 mM ��|f�~��BÚ (pH 

7.4), 500 �L 8:�	��d, 500 �L ªV�-��3�ÊC¼, n-:
c�.\nH�9C. 

H����%^_C��� 5 ÌÍbO_C.  

 

10&\ ��à���æèé�z{w 

\ 20 C .( 42 `Âmb��9Cë¤�����`a��d�ìFw3, 2.5, 250, 1,000 

ng/mL .k)(J�9C. `a��d���ZÅ��{`º�9Cþ|,`a��d<�

��%ÞßX*?%.\nj�9C.  

 

11&  }T78 

\ £K�Xâ(~����$Bü (mean�S.D.) b�9C.  

 

Ï 2 -\ ��GH.k/*���`a��d��EF 

 

1&\ ��GH 

!"a.�Sd��V��z;�8N�4��x�Å., �Æ.\*GH#$�Cã3

 C�bo_C. ���M_.(ÀØwbp²µ�¹º}¿À3´�., `a��d.|

./��� (100+200 mg/day) 3¨�RS9()*GH 5 c%9C. 9�`�����

GH.`a��d.|./�����43�¿&Q, _;Á.9�9C.  
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2&\ EFY2 

Ï 1 - 2), 3), 4) .Ò9CY2.(à�3º�9, ���`a��d��3EF9C. 

 

3&\ }T78 

£K�Î(~����$Bü (mean�S.D.) bÒ9C. mC, q���µÜ�%9(Ò9, 

ü��8��#$��6�bÒ9C.  

 

Ï 3 �\ £K 

 

Ï 1 -\ ���`a��d��EF2��� 

 

1&\ HPLC èé�º:< 

Taguchi $ 26) �Y2.$�9(, HPLC �Pµ�3 2% (w/v) ��{}d8Ò��� 10 

mM ��|Ü/�f�~��BÚ:8:�	��d (60: 40, v/v) , fV�%9( C18fV� 

(4.6V150 mm, 4.5 m particle size) 34)(`a��d�EF3àIC. 9#9^@$`a

��d�C�. 30 5��v9CC>, C8 fV�.��9, mC, ��^_�Ñ6-3`

a��dk\s 1-���6d^_�Ñ6-%56X*C>., Pµ��8:�	��dk

\s¥
76d�1¤3º^9C.  

 

2&\ ��w 

ªV�-��k\s 250 ng/mL `a��d% 2.5 �g/mL 1-���6d %^*\].�

'e'3<�9C��\n Cà��-.U�V�3 Fig. 3 .Ò9C. ªV�-��#

$�`a��dk\s 1-���6d.`aX*Ñ6-�J�&'^#_C (Fig. 3A). `a

��dk\s 1-���6d^_Ñ6-�C�ÁÂ��'e' 12.6 5k\s 7.5 5bO

n (Fig. 3B), ��^_� 5.3, 6.7, 10 5�Ô�Ñ6-%��Î.56X*?%@býC. 

mC, IS � %9( 1-�«.
¦-2-���{|, p-8Ò7ì��|{}d� p-8Ò7ì�
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�|ª}d3ào9CD��, 1-�«.
¦-2-���{|�C�ÁÂ@`a��d.Ô�, 

p-8Ò7ì��|{}d, p-8Ò7ì��|ª}d�Ñ6-���^_Ñ6-.`a&'

CC>, IS %9(:&^#_C. &$., `a��d%��4m��	) 32 ÌÍ�t��

3Pµ�.CI9CD�3à�%9(EF9C%?�, 5ÌÍ�t��"$dcd
�, .

cd
�, �d�e��, �-V�«, .$�
}�&b`a��dO*)� IS ^_Ñ

6-�Ôá.Ñ6-@ $'C@, ªV�-��.?'$�t��3<�9C¼, H�9

( $'C��à�D`a��dk\s IS ^_�Ñ6-3`a9^#_C (Table 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Typical Chromatograms of Blank Plasma (A) and Plasma Spiked with 250 ng/mL of Bepridil 
and 2.5 g/mL IS (1-naphthol) (B)  

Peaks a and b originate from plasma. The retention times of bepridil and IS are 12.6 and 7.5 min, 
respectively. 
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Table 2. Retention Time and Effect of Extraction of Cardiovascular Medicines Frequently 
Co-administered to Patients with Bepridil  

Chemical name Brand name*

Amlodipine besilate Amlodin� 3.9
Cilnidipine Atelec� No peak

Olmesartan medoxomil Olmetec� 10.3
Valsartan Diovan� 13.4

Nilvadipin Nivadil� No peak

Nicorandil Sigmart� 2.6

Verapamil hydrochloride Vasolan� 4.2

Warfarin potassium Warfarin� 13.9

Trichlormethiazide Fluitran� 3.9

Candesartan cilexetil Blopress� No peak

Aspirin Bufferin� 3.5

Fursultiamine hydrochloride Alinamin F� 2.0

Doxazosin mesilate Cardenalin� No peak

Ticlopidine hydrochloride Panaldine� 10.8

Isosorbide mononitrate (MSDN) Itorol� No peak

Losartan potassium Nu-Lotan� 8.0

Clopidogrel sulfate Plavix� No peak

Diltiazem hydrochloride Herbesser� 3.0

Furosemide Lasix� 4.6

Metildigoxin (methyldigoxin) Lanirapid� 6.9

Amezinium  metilsulfate Risumic� 10.0

Propranolol hydrochloride Inderal� 2.5

Glimepiride Amaryl� No peak
Gliclazide Glimicron� 13.6
Metformin hydrochloride Glycoran� 1.4

Rosuvastatin calcium Crestor� 8.4

Allopurinol Zyloric� 1.6
Pitavastatin calcium Livalo� 10.7

Bisoprolol fumarate Maintate� No peak

Digoxin Digosin� No peak

Enalapril maleate Renivace� No peak

Pranlukast hydrate Onon� No peak

Retention time (min)

Before extraction After extraction

Calcium channel blocker

ARB

Anti-platelet agents

Antidiabetic agents

Others

Diuretics

Inotropic agents

b-blocker

Anti-anginal agents

No peak

-
-
-

No peak

No peak

-

-

-

No peak

-

-

-

-

-

-
-

-
-

-
-

-
-

-
-
-

-
-
-
-

Bepridil hydrichloride hydrate Bepricor� 12.6
1-Naphtol (IS) - 7.5

12.6
7.5

*: The brand names approved in Japan.

-

No peak
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3&\ õÄw 

\ ���`a��d�� 5 � (25+1,000 ng/mL) �Ñ6-Æ¢Þ (`a��d/IS) ��

�.èæ9C��^õÄw3Ò9C (Table 3, Fig. 4). �'e'���.k/*EFq��\

0.5+4.6%, EFü�� 97.7+103.0% bOn (Table 3), �ÛÜ�� 0.999 ��%^_C 

(Fig. 4).  

 

Table 3. Linearity of the Relationship between Nominal and Measured  
Concentrations of Bepridil (n = 6)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Calibration Curve of Bepridil 

 

Nominal concentration
(ng/mL)

Measured concentration
(ng/mL, mean S.D.)

Accuracy
(%)

Precision
(CV%)

25

100

250
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1000

25.8 1.1

99.4 4.6

244.2 2.8

499.6 2.6

998.5 7.0
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4.6

1.2

0.5
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4&\ EFô� 

�=��9C���`a��d��EF2.k/*EFîok\sFãîo��'e'

5, 10 ng/mL bOn, S/N (signal/noise) Þ��'e' 3.0 k\s 8.0 �ÅbO_C (56


b�E). mC, Fãîo.k/*EFq�k\sEFü���'e' 3.2% k\s 95.1% 

bO_C (Table 4).  

 

Table 4. Validation of Bepridil Determination at Lower Concentration  

 

 
 
 
 
 

5&\ `úk\s`ürÐw 

\ 3�����`a��d�� (25, 250, 1,000 ng/mL) .k)(, EFq��`úk\s`

Âb 5.0% �Å�_C. `ú.k/*EFü�� 98.0+101.6% bOn, `Âb� 96.1+

100.8% (Table 5) bO_C. mC, H�=�.èæ9(EFq�%EFü����9C (5

6
b�E).  

 
Table 5. Validation of Quality Control Samples Obtained during Within-day  
and Between-day Validation  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nominal concentration
(ng/mL)

Measured concentration
(ng/mL)

Precision
(CV%)

Accuracy
(%)

5 � � �

10 9.5�0.3 3.2 95.1

Measured concentration represents the mean�S.D. of 4 determinations.

Quolity control sample Low Medium High

Nominal concentration
(ng/mL) 25 250 1000

Within-day (n = 9)

Mean S.D. (ng/mL)

Precision (CV%)

24.7 1.2 253.9 11.6 979.7 49.4

5.0 4.6 5.0

Between-day (n = 4)

Mean S.D. (ng/mL)

Precision (CV%)

Accuracy (%) 98.9 101.6 98.0

Accuracy (%)

25.2 0.8 250.8 2.8 961.5 38.2

3.1 1.1 4.0

100.8 100.3 96.1
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6&\ H��� 

\ 3 �����`a��d�� (25, 250, 1,000 ng/mL) .k/*H���� 104.4 3.5%, 

109.9±1.1%, 110.8 1.0% bO_C (56
b�E). IS �H���� 22.9+24.8% bO_

C.  

 

7&\ ,£�����æw 

¸20>Å.k/* 25, 250, 1,000 ng/mL �`a��d���� 21 `mb,£�æ�.

k/*��� 100% 3�À9(kn, ��bO_C (Fig. 5) @, �æhÂ�ÅÆ.i)�

�^_Ñ6-@��Ñ6-%9(�Ð9C. mC, 250, 1,000 ng/mL b� 42 `mb,£�

æ��`a��d��3¿À9()CD��, 25 ng/mLb� 42 `mb. 82.6% .no9

C.  

 

 

 

 

 

 

 

 
 
Fig. 5. Time-course of Stability of Bepridil Stored in Plasma at ¸20>  

Quality control samples of law (�), medium (�) and high (�) concentration were prepared to 25, 250, 1,000 
ng/mL, respectively. Each data represents the mean�S.D. of 3 samples. 

 

 

8&\ GHJÙ�EF 

\ bp²µ3�X*GH 5 c�����`a��d��3EF9C. 9���'e'�

GH@`a��d.|./���3�4X*õ�.o_C. ���`a��d���RS
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õ��� 233.9+347.4 ng/mL bOn, 5 c�b«�.k/*]�� SR 3Ò9()C 

(Table 6).  

 

 
Table 6. Background and Concentration of Bepridil in Plasma of 5 Patients with Af 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Ï 4 �\ É  

 

Ng $ 25) k\s Taguchi $ 26) @ïð9C���`a��d��EF2b� C18 fV

�3±49, C6Ú.�¥
76d34)()C. �?bm§, a!".k)(DCï�

èé.\nFã3àIC@, `a��d�C�@Ä�, ¡0^EF.�:&^#_C. �

?b, C8 fV�34)(J�9C@, `a��d�J�&'CD�����¯5.\n`

a&'CC>, &$.C6Ú3��9, ��^_¯5%`a��d356X*?%@bý

C. IS .� 1-���6d34)*?%b`a��d^_�Ñ6-%�56���%^n 

(Fig. 3), a23���`a��d��EF2%9(ÇVX*?%@býC. mC, Ng $ 25) 

� n-:
c�.\* 1 =H�2.\_(��#$`a��d3H�9Cë¤, H���

� 51.6% bO_C?%3ïð9()*. ?'%Cï�Y23%_C%?�, IS �H��

]�5bOn, H���D]ìFbO_C. �?b, n-:
c�.\*H�¢�3 2 =%

X*?%b 1-���6d�H���3�£9, Fã3×�%9C. H�èé�.Èw��

bO*`a��d�H���3��*C>.H�XÝ.k/* pH � 7.4 .º^9CC>, 

Patient no. Age
(years)

Precision
(CV%)

85

61

69

65

84

312.7 2.0

309.3 1.8

327.7 15.9

300.4 4.9

233.5 3.7

0.6

0.6

4.9

1.6

1.6

Gender
(M/F)

Dose
(mg/day)

Measured concentration
(ng/mL, mean S.D.)

F

M

F

F

F

100

200

100

200

100

1

2

3

4

5

Weight
(kg)

51.0

52.9

57.0

46.2

68.4
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¤|w<¤�bO* 1-���6d�H����ZÅ9C. 9#9, �� IS � ��bO

* 1-�«.
¦-2-���{|, p-8Ò7ì��|{}d, p-8Ò7ì��|ª}d\nD

	)H���bO_C?%%8df�èéÅO*)�|wèéÅ^� pH 3�Ê(J�

9C%?�, H���@ºDìF9()C?%#$ 1-���6d3 IS %9(949C.  

aEF2.k/*`a��d�JãÄ�, 25+1,000 ng/mL ���� .k)(>ô(�

3¥*��^õÄw3Ò9C (Table 3, Fig. 4). &$., 25, 250, 1,000 ng/mL .º�9C`

a��d<���.k/*`úk\s`ürÐw�, �µÜ�^$s8��#$��6�

@¦. 5% �úbOn, q�%ü����bO_C (Table 5). Ng $�Y2 25) b�q�k

\sü���'e' 2.0+6.3%, 98.2+102.6% %ïð&'(kn, !N�Y2�?'$%

>ôC§bO_C. ?'\n, aEF2� 25+1,000 ng/mL .k/*���`a��d�

��;Ç^EF@×�bO*?%@Ò&'C. mC, aEF2b� 5 ng/mL bJ�îo�

Å%^n, 10 ng/mL b�q�k\sü�D��bO_C?%#$, 10 ng/mL 3aEF2�

Fãîo%9C (Table 4). Ng $ 25) � IS%9(��%r#$���A&@uv^`a�

�dé�Ù (Org30270) 34), ���� 500 L 34)Cë¤�Fãîo@ 10 ng/mL �

_C?%3ïð9()*. mC, Taguchi $ 26) � IS 34)§.¨�JãÄ234)()

*. aEF2� IS %9(�1@àó#L56@��^ 1-���6d34)(, /ï%C

§�ô�b���`a��d���EF@×�bO*?%@Ò&'C.  

GHJÙ�t�GÛb9�¼.��3569, ,£�æ�¼.©ª9(EF3o]C>, 

,£�æÁ����`a��d�ìFw3J�X*uv@O*. �?b, GH����`

a��d��3yF9C�b���,£.\*ñò3ÇxX*´�%9, 25, 250, 1,000 

ng/mL � 3 ��.º�9C`a��d<���3,£�æ9(, `a��d�ìFw3

¨Á�.J�9C. ��£K, {`.º�9Cà�%,£�æ9Cà�.k/*`a��

d���, D��.k)( 21 `´mb�)§'Dü@^)?%@Ò&'C. 9#9^@

$, 42 `´mb.Z��b�`a��d���ZÅ@x>$'C?%#$ (Fig. 5), 9�

#$EFmb 3 «Â��æ×�bO*?%@Ò&'C.  

��.k)(, 1 c�GH.¬���f@4)$'*?%�m'b�^�, �.'([
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)À�lG.k)(��ÌÍ���@�4&'*ë¤@�). mC, �4���>%q�

�ÆhÂRS&'*C>, 	m�.4)$'*��.L)(�, O$#®>`a��d�

EF.�X*`a��ç3J�X*uv@O*. �?b, `a��d.\*��3ß/(

)*GH@±49, #L�4m��	) 32 ÌÍ���.L)(Fã*���ç3J�9

C. ��£K, �'e'3Pµ�.CI9Cà�3õöEF9Cë¤b�, 5 ÌÍ���b

`a��dk\s IS �C�ÁÂÔá.Ñ6-@�Ð9C (Table 2). 9#9, ?'$��

�.�9(���`a��d��EFÁ%Cï. n-:
c�.\*H�¢�3�ÊCë¤

.�, )§'���DÑ6-�ÁÂ9C. 9C@_(, aEF2.k)(�=J�9C�

��b�<Ù.\n`a��d�EF@*�&'*×�w�Z)?%@Ò&'C. ���

£K#$, aEF2.\nGH����`a��d���EF×�bO*%ÉÊ$'C. 

mC, ��b Af .�9(`a��d (100+200 mg/day) 3�49()*GH�RSõ

�.k/*���`a��d��3EF9C%?�, ���� 233.9+347.4 ng/mL bO_

C (Table 6). Benet $ 27) �`a��d3 200 mg/day (1` 2=) �49()* 28 c�GH

�RSõ�.k/*���`a��d��� 456�326 ng/mL bO_C?%3ïð9()

*. mC, Taguchi 26) $�, ]^_���%9( 100+200 mg/day �`a��d3�49(

)* 34 c�`aûGH.k/*RS¼ 2+24 ÁÂ�� 100+1,500 ng/mL bO_C?%

3ïð9()*. �'e'�!"�, 9�ÁÂ@dÖH.\_(�^n, |¯û 28) O*

)�®h�]Î (End stage renal disease: ESRD), 29) D9��blG3ÀC^)GH.k/

*¯=RSÁ��������PbO*^�, u§9DC®Y23%_(k$§, 26, 27) C

®9��b÷ø9Ca!"b $'C�%�õöÞßX*?%�bý^). 9#9^@$, 

�= $'C£K�?'mb�ïð%�Â.�ý^ü�^)D�bO_C.  

\ a!"b������.k/*`a��d���XY^EF23ÇV9, �4�%9(

4)$'*��.\*Fã��`a@^)?%3Çx9C. ?�Y234)(°��b�, 

���`a��d��%���K3÷øX*.OC_(�:m^9�ÁÂ3�FX*C>

�J�3o_C.  
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Ï 2 � ¨�RS¼.k/*���`a��d����	
��þ���
�z{w.ÛX*J� 
 

Ï 1 �\ �  

 

p]^_�bO*`a��d�, Af .�9(4ãèæ�.�²µ�K3ÒX@, ��4

%9( QT ÂÅÆ3i]íæ^±]^_�43�®*×�wD�ê&'()*. 11) ��

C>, ���`a��d��%�²µ�Kk\s��4¼Ð%�Â.��Ûw@O*%É

Ê$'()*. 9#9, bc²Ãú��`a��d�AnµIk\s¡¢@�®*%)]

ïð�O*D��, 30, 31) �8�4�.k/*Z²ú��%������ÛÜO*)�, ?

'$���%���K�ÛÜ.L)(³²^J��oP'(k$§, :m^������

À��5.Þ$#.&'()^). 23) 

�´�., ��RS¼�������RS¼�¨XÁÂ.\n�<X*?%#$, TDM 

3ijX*�.�, �����3÷øX*C>.��Á�b9�X*#, X^P¹RS¼

#$°=RSmb�Â���Á�b9�X*#, k\sRSHl#$µ`´.9�3X*

#, ^�3F>*?%@ívbO*. ,
, w¶, �ä·¸�z¶^���ïwDOn, �

����µ¶�MÙü@�ý�, º	���� (maximum concentration: Cmax), º»���

� (minimum concentration: Cmin) �º	����¹ºÁÂ (maximum drug concentration 

time: Tmax) �u§9DC®b�^). �.¨��.RS&'*�f�ë¤.�Á<�U~

XÝ�vð@¥Ê*C>, ��9�þ����bý*în?'$�ñò@o^)Á�3¶

·X*?%@»m9). 9#9^@$, `a��d�4¼�������P.ÛX*ïð

�¼>(o^). 29, 32) �úb�, ½$ 33) @¬��`a��dRSGH.k/*�4¼��

����3EF9C%?�, �4¼�¨XÁÂ.ÛP$§, ���`a��d����ý

��<9^)?%3ïð9()*�IbO*. ?�\]., GH.`a��d3¨�RS

9C��, °=RSmb������3¨Á�.EF9Cïð�^�, `a��d���

�K%������ÛÜ3÷øX*C>�:m^9���Þ$#.&'()^). �?b

a�b�, Af .�9`a��d.\*����3o_()*GH��4¼�������
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P3EF9, `a��d������%���K�ÛÜ3ÞÇ.X*C>�º:^9��

3¾¿X*?%3´�%9C. mC, 3 c�GH3��%9( $'C���`a��d

��%��¨X3Þß9, ���4w.L)(÷ø9C.  

 

Ï 2 �\ Y2 

 

1&\ ±4��k\sà� 

Ï 1 �, Ï 2 �, Ï 1 -, 1) .$®C.  

 

2&\ ��GH 

\ a!"��V��z;�8N�4��x�Å., �Æ.\*GH#$�Cã3 C�b

o_C. ¨�RS¼, °=RSmb�������P�J�b�, Af ���3´�.�V

��z;'([ú®.�;9CGH�]¹, `a��d�4¼.¨Á�.9�×�bO_

C 3 c"2 c� 1 `5, 1 c� 2 `5: �½ 1+3&3��%9C. 9���, RSõ�

k\sRS¼ 12 ÁÂmb� 5+7 �%9C. RSõ�.k/*���`a��d���

MÙÂk\sMÙú�µ�J�b�, F|�¶¹º¼.¬�`.PCnRSõ��9�@

×�bO_C 7 c (6 c� 2 `5, 1 c� 8 `5¾�½ 4+10) 3��%9C. RSõ�

��%��¨X.ÛX*J�b�, Af .\*b«���];^]�3¹º}<X*?%3

´�., `a��d.|./��� (100+200 mg/day) �¨�RS3Hl9CGH 3 c

"�½ 11+13&%9C. 9��Xâ(RSõ�.o_C. 

 

3&\ ºK-´ 

\ `a��d.|./����7Y�À, �4��, Af ��Ðm�, QT Â, b��^�

���Áq�>#, 8�;V��|8Ò7�V����V6ú (aspartate amino transferase: 

AST), 8V	�8Ò7�V����V6ú (alanine amino transferase: ALT), �Q-±8}

	� (serum creatinine: Scr), ����Â� (blood urea nitrogen: BUN) ^���G�Ã�G�
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JK��fd°\nºK9C. ^k, -±8}	�-�8V�� (creatinine clearance: Ccr) 

� Cockroft-Gault 3 34) \nj�9C.  

 

Cockroft-Gault3¾Ä wÅ(140¸Age)VWeight / (72VScr) 

                ÄÆwÅ(140¸Age)VWeightV0.85 / (72VScr)  

Weight: kg, Scr: mg/dL 

 

4&\ ���`a��d��EF2 

\ Ï 1 �, Ï 2 �, Ï 1 -, 2), 3), 4) .$®C.  

 

5&\ ��wk\s��4ÇF 

SR k\s Af, bpÈµ (atrial flutter¾AFL) �ÇÎ�tÕ@o), QT Â� 12 é�b

«�#$EF9C. mCÉYasuda $�ïð 12) .ÈÉýÉQT Â� 0.52 Ê�ú3pà�

 %9CË 

 

Ï 3 �\ £K 

 

Ï 1 -\ `a��d¨�RS¼����`a��d���P%9���z{w 

 

1& `a��d¨�RS¼����`a��d���P 

`a��d�4¼ 5+12 ÁÂmb¨Á�.9�9C 3 �½.k/*������P3 

Fig. 6 .Ò9C. �½ 1 b�RSõ�k\s 1 = 50 mg (100 mg/day, 1` 2=) .(¨�

RS¼, 1+12 ÁÂ¼�T 7 �������3 C. RSõ�������� 197 ng/mL 

bO_C@, RS 2 ÁÂ¼.� 167 ng/mL .ZÅ9C. ��¼, ��������9, R

S 6 ÁÂ¼. 273 ng/mL %^_C¼.rsno9, �4 12 ÁÂ¼.�RSõ�%C±

`d%^_C (Fig. 6A). 



24 
 

�½ 2 b�RSõ�k\s, 1 = 100 mg (200 mg/day, 1 ` 2 =) .(¨�RS¼, 0.5

+8.5 ÁÂ¼�T 6 �.k/*���`a��d��3 C. ^k, a�½�`a��d

RSõ¼#$ 4.5 ÁÂ¼mbÌJ3jo9()C. RSõ�����`a��d���

132 ng/mL bO_C@, RS 0.5 ÁÂ¼.� 117 ng/mL .ZÅ9C. ��¼, ÌJÍÎõ

�bO* 4.5 ÁÂ¼. 346 ng/mL mb��9, ��¼rsno9C (Fig. 6B). 

�½ 3 �ÌJ`k\sþÌJ`� 2 `Â., RSõ�k\s, 1 = 50 mg (150 mg/day, 

1` 3=) .(¨�RS¼ 4.5 ÁÂmb�D 5 �3 C. þÌJ`b�RSõ�����

`a��d��� 629 ng/mL bO_C@, RSõ¼#$XI�#.��������9, 

�4 2.5, 3.5 ÁÂ¼.�'e' 829, 834 ng/mL %^n, ��¼, no9C (Fig. 6C). �Y, 

ÌJ`b�RSõ�����`a��d��� 788 ng/mLbO_C@, RS 2.5 ÁÂ¼.

� 743 ng/mL %^_C¼.��9, RS 4.5 ÁÂ¼.� 931 ng/mL %^_C (Fig. 6D). 
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Fig. 6. Profile of Plasma Concentration of Bepridil in 3 Patients (Case 1-3) 

The dosage of case 1, 2 and 3 were 100 mg/day, 200 mg/day and 150 mg/day, respectively. HD means 
hemodialysis.  

 

2& RSõ����MÙÂ�µ%MÙú�µ 

Fig. 7 .�GH 7 c.k)(�^*9�`�RSõ�. $'C���`a��d�

�3Ò9C. �½ 4+9 b� 2 =5�JÙ@ $', �½ 4 (100mg/day) : 128, 129 ng/mL, 

�½ 5 (200 mg/day) : 256, 261 ng/mL, �½ 6 (200 mg/day) : 298, 265 ng/mL, �½ 7 (150 

mg/day) : 482, 523 ng/mL, �½ 8 (200 mg/day) : 748, 742 ng/mL, �½ 9 (200 mg/day) : 898, 

961 ng/mL bOn, C�GHú�RSõ�.k/*���`a��d��.�ý^ü�^
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#_C. 9#9, GHÂb�º�b 4 gÝ��ü@On, 1 `RSãb���`a��d

��3�9(÷ø9Cë¤.D��ü�IÁ&'^#_C (Fig. 8). �½ 10 (100 mg/day) 

b����½%Þâ( 1 `RSãb ;X*?%.\*���`a��d����<@

�ý#_C@ (Fig. 7, 8), z¶���JK�.�ý^�Ï�^#_C. mC 8 `5�RS

õ��3 *?%@býC�½ 10 ����`a��d��� 503�31 ng/mL bOn, R

Sõ�.k/*�������µÜ�� 6.1% %»&#_C. 

 

 

 

 

 

 

 

 

Fig. 7. Plasma Concentration of Bepridil just before Dosing on Steady-state 

 

 

 

 

 

 

 

 

 
 

Fig. 8. C/D Ratio of Bepridil just before Dosing on Steady-state 
C/D ratio was calculated as plasma concentration/dose of bepridil.  
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Ï 2 -\ RSõ���%��wk\s��4�ÛÜ 

 

1&\ �½ 11 

76 ¡, Æw. ��HlÁ�ÐÆk\sÙí��'e' 154 cm, 44.8 kg�_C. ¼�w

bp²µ (paroxysmal atrial fibrillation: PAF), 	���, ÑÒwbcde^��/�@On, 

�V��z;'([ú®�M_.(���bO_C. 2009 , 5 Ó�Ô.ÕÂ.��±.

k)(µÖk\sZU×3?�9, Ø�Ù.(C;�©�&', �;¼. PAF @x>$

'C. ��C>«¬��²µk\sÑd�f�	«, ¦`����, `V;Òd.\*�

���3jo9C@, èÚ%9( PAF �m¼9()C. ��C>, CÓÅÔ.`a��

d3 100 mg/day\n¨�RS.(Hl9C.  

Fig. 9 k\s Table 7 .��½ 11 ����`a��d���P^$s.`a��dR

SHl�����¨X3Ò9C. `a��d3RSHl9C¼����`a��d��

"RSõ��&�, RSHl 9 `´b 249 ng/mL, 15 `´b 462 ng/mL .��9C. ��

¼, 18 `´.�Á�. 367 ng/mL �ZÅ9CD��, ��¼� 506 ng/mL bF|�¶.

º9C (Fig. 9). �Y, �����RSHl 9 `´b� Af @m¼9()CD��, 15 `

´b���m��no9(kn, SR @¿À&'*ÁÂ@Æ�^_C. &$.RSHl 18 

`´.�, RSHlÁ.ÛÜ.x>$'()C AST k\s ALT �	���£9 (Table 

7), Af Dx>$'^#_CC>RSHl 22 `´.Ý;%^_C. mC, M_Po¼DR

SHl\n 111 `´mb SR @¿À&'()CËb��, ��, Scr, �Qf�~�, AST, 

ALT, �-GTP �.�ý^�µ�x>$'^#_C . RS  1 `´.k/* Ccr � 45.4 

mL/minbO_C. QT Â�RSHl 7 `´b 0.42 Ê, 19 `´.� 0.49 Ê%^_C@, 

41 `´.� 0.46 .Þ_C (Fig. 9). ?��½b�¨��.�d�e��f�~�, fd

`�.6d, .�$�
}�fd¦~�, 8�Ñ��, -.Ñ«±dß|., Ó¥aV�

6d@�4&'()C.  
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Fig. 9. Plasma Concentrations of Bepridil (à) and QT Interval (�) on the ECG Waveform in  
Case 11  

 
 

Table 7. Clinical Index and Laboratory Data in Case 11  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

day

date

Monitor cardiac electrogram
Heart rate

Scr
BUN

Alb

AST
ALT
T-Bil

K

Laboratory data

Ccr

�-GTP

5/29

90-100

112/60

0.8 
18 

2.7 

46 
34 

4.1 
45.4 

32

9

6/6 

60-120
AF

á

0.7 
8 

-

22 

0.8 

3.7 
50.3 

-

15

52

6/12

AF < SR

á

0.8 
17 

19
11

0.4 

4.6 
43.3

25

75

8/11

-
SR

á

0.8 
23 

3.9 

21 
12 
0.5 

4.2 
43.0 

24

(max/min mmHg)

(mg/dL)

(mg/dL)

(mg/dL)

(mEq/L)
(U/L)
(U/L)

(U/L)

(g/dL)

1

-
AF

0.8 

- -

11 

3.5 

(bpm)

(mL/min)

Blood press.

Bepridil dose
100 mg/day

0
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750

B
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tra

tio
n 

(n
g/

m
L)

0 14 28 42 56 70 84 98 112
Day
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0.48

0.56
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Q
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)



29 
 

2&\ �½ 12 

71 ¡,  w. ��HlÁ�ÐÆk\sÙí��'e' 164 cm, 49.4 kgbO_C. â_w

� PAF k\s AFL .�9(M_.(���bOn, íæ^]^_.\nbãÙ¿3â

?9C/�ä@O_C . ?'$�blG.�9 , åµIù�²µæ¯  (implantable 

cardioverter defibrillator: ICD) 3±49()C@, 2009 ,� 3 Ó#$ 4 Ó.#/( ��

µ@�=¼�9CË(ð� PAF k\s AFL �¼�.\*ÛÜ^vwx��|3, ICD @

íæ^]^_.\*D�%�xç9CC>%ÇÎ&'C. ��C>, PAF k\s AFL .

�9(`V;Òd.\*b��º���@oP'CD���£&'^#_C?%#$, SR 

¿À��3´�%9( 6 Ó"è#$`a��d 200 mg/day 3¨�RS.(Hl9C. R

SHl 8 `´.k/*���`a��d��� 442 ng/mL .��9 (Fig. 10), ?�Á�

b, PAF k\s AFL �ÁÂ9()C (Table 8). ��¼, `a��d� 100 mg/day �nã

%^n, RSHl 162 `´����`a��d��� 316 ng/mL %^_C@ (Fig. 10), 

PAF k\s AFL ��Ð9^#_C (Table 8). �Y, é hÂ��b��, ��, Scr, �Q

f�~�, AST, ALT, �-GTP �.�ý^�µ�x>$'^#_C (Table 8). RS 1`´� 

Ccr � 59.4 mL/min bOn, QT Â�RS 1 `´b� 0.44 Ê�_C@, RS 5 `´.

�Xw. 0.48 Ê.ÅÆ9C (Fig. 10). ?��½b�¨��.�d�e��, `V;Òd, 

{�Va�d, �.:Ò«3�49()C.  
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Fig. 10. Plasma Concentrations of Bepridil (à) and QT Interval (�) on the ECG Waveform in  
Case 12 

 
 
 
Table 8. Clinical Index and Laboratory Data in Case 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

day

date

Monitor cardiac electrogram
Heart rate
Blood press.

Scr
BUN

Alb

AST
ALT

K

Laboratory data

Ccr

�-GTP

1

6/12

50-100-
Pacing*êAFL

-

0.8 
21 

4.5 

15 
8 

1.3 

3.6 
60.0 

18

8

6/19

51
Pacing

á

0.9
12 

4.4

15 
11

0.9 

4.0 
53.4 

19

22

60

7/3

Pacing + SR

98/66

0.8 
14 

4.6 

16 
12

1.0 

4.1 
59.9

22

(max/min mmHg)

(mg/dL)

(mg/dL)

(mg/dL)

(mL/min)

(U/L)
(U/L)

(U/L)
T-Bil

6/12

ê

0.8 
21 

4.5 

15 
8 

1.3 

3.6 
60.0 

18

ê

(bpm)

(mEq/L)

(g/dL)

* Pacing means good maintenance of SR by ICD.

Bepridil dose
200 mg/day 100 mg/day 
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3&\ �½ 13 

74 ¡,  w. ÐÆk\sÙí��'e' 154 cm, 54.2 kgbOn, ùb�, ÑÒwbcd

e, ëwb]Î, ëw�]Î^�.\nM_.(���bO_C. 9#9, 2009 , 6 Ó�

Ôì.ZU×3?�X*\].^n, ��¼, CÓÅÔ.í<±��î�.(]_�ï@

Çx&'C?%#$ð��;%^_C. �;¼, PAF k\s AFL @m=.�Ð9, 8a�

����`V;Òd3RSX*Dñ�9^#_CC>, `a��d�¨�RS3 200 

mg/day \nHl9C.  

Fig. 11 k\s Table 9 .� �½ 13 .k/*������Pòs.`a��dRSH

l�����¨X3�'e'Ò9C. `a��d3RSHl9C 4 `´.k/*���

��� 401 ng/mL bOn (Fig. 11), ?�Á�b� Af % SR 3ónô9()CC>4ã

3��Q§.RS3õØ9C. ��¼, 6 `´.�	
6b«��.k/*]�� SR @

 $'()CD��, ���`a��d��� 726 ng/mL .��9 (Fig. 11), QT Â� 

0.64 Ê.ÅÆ9()CC>`a��d�RS3�¿9C. 9#9, �¿¼ 5 `´ (RSH

l 11 `´) . Af @r¼9CC>, 100 mg/day .(`a��d�RS3rH9C. ?�Á

����`a��d��� 574 ng/mL �_C (Fig. 11). &$.rH\n 5 `¼ (RSH

l 15 `´), ��ZÅ%¦. AST % ALT ��Xw.ÛÜ^��3x> (Table 9), rH

\n 11 `´ (RSHl 21 `´) .������rs 815 ng/mL .��9C (Fig. 11). 

CÁ. AFL �~öX*l�@x>$'C@, `a��d�RSã� 50 mg/day �nã9

C. RSHl\n 40 `´������� 286 ng/mL %^n, b«���]�� SR % 

Af 3ónô9()CD��, ?����o^�ìF9C (Table 9). é hÂ�� AST, 

ALT �M���JK�.�ý^�µ�^#_C.  

mC, �½ 13 b� 1-S�;6�¥���5d.D%É)(ÁÂ0�F�k\sÁÂ"

nh3k>C. RSHl 7 `´�`a��dRS�¿ 8.5 ÁÂ¼.k/*���`a�

�d��� 790 ng/mL, 22.5 ÁÂ¼b� 616 ng/mL �_C?%#$, ÁÂ0�F�� 

0.0178 hr-1, ÁÂ"nh� 38.9 ÁÂ%j�&'C. 
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Fig. 11. Plasma Concentrations of Bepridil (à) and QT Interval (�) on the ECG Waveform in  
Case 13 

 

 

Table 9. Clinical Index and Laboratory Data in Case 13  

 

 

 

 

 

 

 

 

 

 

 

 

 

day

date

Monitor cardiac electrogram
Heart rate

Blood press.

Alb

K

2

7/11

80-130
AF+AFL

-

2.5 

31 

-

27
26

0.7

4.0

21.3 

-

6 

7/15 

50-60

128/50

-
-

3.0

22

0.8

3.8

21 

32

12

100

7/21

AF

120/64

2.4 

26 

3.2

18

18

0.7

4.4

20.4

34

15

7/24 

130
AFL

80/54

2.5 

26 

3.4

28

23

5.1 

19.1

36

40

8/18

73
AF:SR=4:1

112/74

2.1 

29 

3.3

18

10

0.8

4.3

21.8

29

(max/min mmHg)

Scr

BUN

AST

ALT

T-Bil

Laboratory data

Ccr

�-GTP

2

7/11

80-130
AF+AFL

-

2.5 

31 

-

27
26

0.7

4.0

21.3 

-

-
SR

24

0.9

(bpm)

(mg/dL)

(mg/dL)
(mL/min)
(mEq/L)

(U/L)
(U/L)

(U/L)

(mg/dL)

(g/dL)
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Ï 4 �\ É  

 

`a��d3¨�RS¼.���`a��d�����.v9CÁÂ�, �½ 1 b� 

RS¼ 2+4 ÁÂ, �½ 2 b�RS¼ 0.5+1.5 ÁÂ, �½ 3 b�RS¼ 0+1.5, 2.5+

3.5 ÁÂbOn, MÙÂ�/b^�MÙú.k)(D�^*?%@Ò&'C. Awni $ 29) �

ëw�]ÎGH 6 c.`a��d.|./�� 200 mg 3�Fã�/.\n¨�RS9, 

���`a��d��3�4õ�k\s�4 0.5+168 ÁÂ¼.#/(¨Á�.EF9(

)*. ��£K, ���`a��d��� Tmax ��4 2.6�1.6 ÁÂ¼bOn, ����

��GHÂb�µ�÷�ù)D��, ü�O*?%3ïð9()*. ?�ïðb�RS 10 

ÁÂ�#$RS 4 ÁÂ¼mb¨ø&Q, RS 2 ÁÂ�#$RS¼ 1 ÁÂ3¨XX*m

b/5ùA,î9, #LRSHl#$ 4 ÁÂ¼mbút�¶b¨X&Q*^�, û9)è

éÅbJ�&'()*. mC, Wu $ 32) � 5 c�|¯û. 14C-`a��d.|. 400 

mg 3¯=RS9Cë¤, øü�,îÅb���� 14C-`a��d��� Tmax � 1.7�

0.5 ÁÂbOn, RS¼0�#.��������9, ��¼no9C?%3ïð9()

*. 9#9, ?'$�iÖ�^èéb�, ���Á<�U~.ñò3SÊ*øü�/��

ãùAk\s`|�äµ�.\*ñò@º»î%^*\]oµ@,î&'()C?%@�

E&'*. �=�!N�J�b���GH�ùø�`|�^oµ.,î33/()^). 

��C>, ¨�RS¼��Á�^������ZÅ%)_C�P�ý)�, Á<�þµ^

�.ñò&'*`a��d�Á<�U~XÝ�MÙü.\n�®C×�w@O*. �½ 3 

�ÌJ3ß/()*GHbOn, þÌJÅ%ÌJÅb $'C, �^*9�`.k)(, 

`a��dRS¼ 4.5 ÁÂmb�������P3ÞßX*?%@býC. �`b���

`a��d�����.vX*ÁÂ��^_CD��, ÌJ�bD�����@��9C

?% (Fig. 6C, D) �, `a��d�
�;-£¤�� 99% ��%	�, 27, 35, 36) ���.

k)(�>%q�@ÌJ�3¥X9^)�Q8dªÒ�%£¤9()*?%#$, ���

�`a��d�ÌJ�Y&'.�)%ÉÊ$'*. mC, Awni $ 29) �ÌJGH.�9(

`a��d3¨��.¯=RS9Cë¤, ÌJ�¼�`a��d�������>%q�
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�<@^�, ÌJÚ�.`a��d�J�&'^#_C?%, k\s Cmax � AUC ^�

���µ¶·�;V¥6
D|¯û%�Â.ü3x>^#_C?%3ïð9(kn, ?

'$��=�£K3�ÀX*D��_C. �Yb��$ 37) �]^_.�9(`a��d

3±49C 112 ½3��.`a��dºÍ��\n~� 5.0�2.8 ÁÂ¼.9A&'C�

��`a��d��34)(��w%�ÛÜ3÷ø9, `aû.k/*���`a��d

��:��� 600+1,000 ng/mL%ïð9()*. ?�ïð.D%É)( 2012 ,.:Ö%

^_C���`a��d���	
���9���, `a��dRS¼ 3 ÁÂ¼%&

'()*. 9#9, �=�!N�J�.\n, `a��d¨�RS¼�������¨Á

��P�MÙÂ, MÙú�)§'.k)(DMÙü@�ý�, GHf%. Cmax �Ôb9�

X*?%���bO*%�E&'C. 9C@_(, ���`a��d��3�	
��

X*�.�, �´�.¨�RS¼.ºD�µ�o^)RSõ�@º:bO*%ÉÊC. �

?b, F|�¶.¹º9()*GH 7 c3��., RSõ�����`a��d��3¬

�`.PC_(EF9C%?�,  C�GHb�RSõ�.k/*���`a��d��

.>%q��µ�x>$'§ (Figs. 7, 8), ������RSõ�b�	
��X*?%

@z{bO*?%@Ò&'C.  

&$., TDM .k/*9���z{w3J�X*C>. 3 �½3H�9, GH¶.�

��K%RSõ�.k/*���`a��d���ÛÜ.L)(J�9C. `a��d 

100 mg/day 3¨��.RSHl9C�½ 11 k\s 200 mg/day \nHl9C�½ 12, 13

����`a��d���, ¢ 1 «Âb�'e' 249, 442, 726 ng/mL %^_C (Figs. 

9-11). �½ 12, 13 b�?�Á�b SR 3 C@, �½ 11 b� SR 3 *mb ¢ 2 «

Â3v9, ��Á������� 461 ng/mL bO_C. 3 �½%D. SR 3 CÁ�b�

������ 450 ng/mL ��bO*?%#$, `a��d@���K3¼ÐX*C>.�

�F��������@uv%^*×�w@Ò	&'C. mC, �½ 13 b������

@ 726 ng/mL .��9C�%C®
�Ò�b, �÷. QT Â�ÅÆ@x>$'C. 

`a��d�Ùúµ¶.Û9(, |¯û.k/*¯=RSÁ�5
à¢�¢ 8.0 L/kg%

þ|.�ý�, mC, 4.�-å.\nÁÂ9, ����b�<Ù����� 0.1%�Åb
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O_C%ïð&'()*. 27,38) �½ 13 �ÐÆ 154 cm, Ùí 54 kg %»bOn, Benet27) 

@ïð9C���|¯û%Þß9(5
à¢�»&)%ÉÊ$'C. mC, �½ 13 �

`a��dRSHlÁ.��/l�.On, Ùú/5ã�no.i]'(�ã�no@�

E&'C. ��C>, &$. Af .\*�Ú'(µ¶��<#$��\ã@ZÅ9, �-

�8V��@ZÅ9C?%.\n�����@��9C×�w@O*. �Y, Yamashita $

11) � Af GH.�9(`a��d3RS9Cë¤, 100 mg/day RSê%Þß9( 200 

mg/day RSê��ã. QT Â@ÅÆX*?%3ïð9()*. �½ 12 % 13 3Þâ

*%, `a��dRSHlÁ�RSã��H%D. 200 mg/day bO*.DÛP$§, �

½ 12 b�RShÂ� QT Â.>%q��µ�^�, �½ 13 b�¢ 1 «Âb QT Â

@�÷.ÅÆ9C. �½ 12 % 13 �RSHl¼¢ 1 «Â�Á�.k/*���`a

��d����'e' 442, 726 ng/mL bOn, �½ 13 ����`a��d����½

12 � 1.5 g��.��9()C. ��\n, z¶§�Mûü�O*D��, �½ 13 b�

���`a��d�����.i_( QT Â@ÅÆ9C×�w@Ò	&'C. 

�½ 13 �`a��dRShÂ�� QT ÂÅÆ.\n, �Á�.`a��d�RS3

�¿9C@, ��¼, ������ZÅ%%D. Af @r¼9C. �?b QT Â@pà

� %^_CÁ�bRSã3 100 mg/day .nã9(rH9CD��, ������rs 

800 ng/mL mb��9C. Benet 27) �, |¯û.�9(¯=RS3o_Cë¤, `a��

d�ÁÂ"nh�¢ 30 ÁÂbOn, F|�¶¹º.�¢ 2 «ÂvX*%ïð9()*. 

mC, Desiraju$ 39) � 11 û�dÖH.�9 1+10 `´. 200 mg/day, 11+20 `´. 300 

mg/day, 21+30 `´. 400 mg/day .(`a��d3RS9C¼, 31+35 `´����`

a��d��\nj�&'CÁÂ"nh� 42�12 ÁÂbO_C?%3ïð9()*. �

½ 13 �RS�¿hÂ������ 2 �\n $'CÁÂ0�F�k\sÁÂ"nh�

�'e' 0.0178 hr-1, 38.9 ÁÂ%j�&', Benet 27) �ïðk\s Desiraju$ 39) @ïð9

C�%Ô�9()C. �´�., ������@F|�¶.ºX*C>.�"nh� 5 g

�ÁÂ@uvbO*?%@ç$'()*. �½ 13 .k)(D���`a��d��@F

|�¶.¹ºX*.� 8 `��uvbO*?%@�E&', `a��d�RSrHÁb
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�F|�¶.¹º9()^#_C?%@ÉÊ$'C. mC, RSrH#$ 5 `¼���Z

Å%, �'.\n�®()C?%@�E&'*�-�8V���ZÅD, RSã�nã.

DÛP$§�����@�0.��9Cvð��L%ÉÊ$'*.  

��\n, `a��d� Af .�X*���K����`a��d��èæ�.¼Ð9

()*×�w@Ò	&', ���	
��þ���%9(�RSõ�@:{bO*?%

@Ò&'C.  
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Ï 3 �\ `a��d��hk\s¿Àh.k/*���`a��d��%
��w�ÛÜ 
 

Ï 1 �\ �  

 

��bD�âC\]., Af .�X*`a��d���w�4ãèæ�bO*%CÁ., 

íæ^��4%9(4ãèæ�. QT Â3ÅÆ&Q, ?'.i) TdP 3é¼X*��

w3DL?%@�ê&'()*. 12) Yamashita $ 11) �`a��d3 100 mg/day bRS9

Cë¤% 200 mg/day bRS9Cë¤� Af r¼�3ÞßX*%, 200 mg/day RSê.k

/* Af �r¼�@�ã.Z)D��, QT Â� 100 mg/day RSê.Þâ(, 200 

mg/day RSêb�ã.ÅÆ9C?%3ïð9()*. 9C@_(, `a��d��}�4

ã��b�:;±4@��bOn, ��wk\sìÎw3S��.6dX*C>���3

uv%X*. ÐÑ, `a��d���w���%9(����`a��d��@� %9

(xç&'(kn, 2012 , 4 Ó\n, �F�f���8�����%9(x>$'C. 4) 

9#9, `a��d� Af .�X*������À�ÞÇb�^�,  $'C�����

�����.k/*t¯É/�ÇV9()^). !N�Ï 1 �.k)(XY#L;Ç^

���`a��d���EF23��9, Ï 2 �b�GH.k/*���`a��d�

���	
��þ���%9(�RSõ�@º:bO*?%3Þ$#.9C. mC, 3 

c�GH.k/*���`a��d��3���K%%D.å�X*?%.\n, ��w

%��4�¼ÐX*�F���À@O*×�w3Ò9C. a�b�&$.��GH3¥�

9, ����w%������ÛÜ.L)(J�9C. ^k, m¼X* Af �¼�3+Ê

*?%3´�%X*`a��d�����h%, Af ��³3´�%X*���¿Àhb�

{�«þ����3F35/*uv@O*C>, ��w�J����h%¿Àh.5/(

o_C.  
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Ï 2 �\ Y2 

 

1&\ ��GH 

\ a!"b�, ��Áh%9(`a��d.\*��3Hl9( 2 «Âmb3��h, 3

#Ó��¨X9Cë¤3¿Àh%9(Anx_C. ��� Af .\n`a��d.|./

���3 100, 150, 200 mg/day b¨�RS9()*GH 36 c%9, 15 c���h, 22 c

�¿Àh�GHbO_C. ��]¹ 1 c��¹$�d6a.D�{9C@, ��%^*

Áh@�^*C>¶�GH%9(x_C. íæ^�G���3�X*GH�)^#_C@, 

��h� 13 c, ¿Àh� 10 c��G�@Z� (Ccr � 60 mL/min), ¿Àh.�{X*

1 �½� ESRD bO_C. `a��d����K�$�
dc��% 12 é�b«�.

\n÷ø9C. GH#$�9��Xâ(`a��dRS 0+1 ÁÂ�.o_C. a!"�

a.�Sd��V��z;�8N�4��x�Å., �Æ.\*GH�Cã3 (ij9

C.  

 

2&\ ���`a��d��EF2 

Ï 1 �, Ï 2 �, Ï 1 -, 2), 3), 4) .$®C.  

 

3&\ ºK-´ 

`a��d.|./����RS�À, �4��, Af ��Ðm�, QT Â, b��^�

���Áq�>#, AST, ALT, Scr, BUN, ���d���� (total bilirubin: T-bil) ^���

G�Ã�G�JK��fd°\nºK9C. Ccr � Cockroft-Gault 3 34) \nj�9C. ^

k, ?'$�GH�]¹, Af 3 SR �Ç<&Q*�8�43DLp]^_���4�^#

_C.  

 

4&\ ��wÇF 

`a��d���w���h%¿Àhb5/(÷ø9C. X^P¹��hb�{�«þ
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���3×12é�b«��, Af �m�@no9Cë¤3��á%9, ¿Àhb�×12é�

b«��, Af @x>$'^)ë¤3��á%F�9C. mC��w÷ø.{C_(�, ��

h3&$.RSHl 7 `´mb� term I %RSHl 8+14 `´mb� term II .5/

C.  

 

5&\ }T78 

���`a��d���EF£K�Xâ(  mean�S.D. bÒ9C . }T78.�  

Statcel 2 (OMS ��, Saitama, Japan) 34)( 2 êÂ�ü�Þß.� t JFD9��

Mann-Whitney � U-JF3, 2 êÂ�1¤�JF.� Fisher �õöÇ�Tj3, 2 �ã�

�ÛÛÜ�JF.� Peason ��ÛÜ��JF34), ��� P @5% �Å�ë¤3�ã

üOn%9C.  

 

Ï 3 �\ £K 

 

Ï 1 -\ GH�� 

��h.k/*��GH� ÆÞ� ¾Æ = 7¾8bOn, ,
� 53+85 ¡ (69�11 ¡), 

Ùí� 36+107 kg (61�18 kg) bOn, ¿Àh.k)(��'e' ¾Æ = 15¾7, ,
�

44+84 ¡ (71�11¡), Ùí� 45+110 kg (63�17 kg) bO_C (Table 10).\ ¤��%9

(�, ��h.k)( 6 cb	���, 5 cb��wblG, 4 cb��z, 1 cbbc�

3�9(kn, ¿Àhb� 15 cb	���, 4 cb��wblG, 5 cb���, 2 cb

bc�, 6 cb��z3�9()C. ���GH�b���.�ý#/*¬���f3`

a��d%�49(kn, 8��Ó°�¦�� !�¾��, 8��Ó°�¦� II ßàÙ

gp�, fd¦~�gp�, �-ÍÎ�, R��, ��
���f, 8�Ñ��, �d�e��, 

HMG-CoA "#!�¾��3�49()C.  
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Table 10. Clinical Characteristics of Patients with Af 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ï 2 -\ `a��d.\*���2��h.k/*�����%��w�÷ø 

 

1& `a��d������%RSã�ÛÜ 

��GH.k/*`a��d�RSã� 100 mg/day RSê@ 8 c, 150 mg/day RSê

@ 2 c, 200 mg/day RSê@ 18 cbO_C. term I .k/*���`a��d���

100 mg/day RSê.k)( 173�67 ng/mL, 200 mg/day RSê.k)( 323�205 ng/mL 

bOn, �ã^ü�^#_C (Fig. 12A). Term II .k/*���`a��d��� 100 

mg/day RSê.k)( 275�91 ng/mL, 200 mg/day RSê.k)( 466�134 ng/mL bO

n, ���`a��d���RSã.èæ9(¥�9C (P = 0.04, Fig. 12B). 150 mg/day R

Sê� term I b� 0 c, term II b� 2 c�I�_CC>, ÞßX*?%�bý^#_

C. 

Introduction group    Maintenance group
( n = 15) ( n = 22)

Gender male: 7 male:15 
female: 8 female: 7

Age (years) 69 � 11 71 � 11  
(53 – 85) (44 – 84)         

Weight (kg) 61 � 18 63 � 17
(36 – 107) (45 – 110) 

Basic diseases

Hypertension 6                                        15

Ischemic heart disease 5 4

Valvular disease 0 5

Cardiomyopathy 1 2

Diabetes 4                                   6

Concomitant medications

ACE inhibitor 1 1

ARB 3 8

Ca2+ channel blocker 8 9

�-blocker 3 10

Diuretic 6 4

Digitalis 1 2

Asprin 6 4

Warfarin 5 10

HMG CoA-RI  4 5

ACE, angiotensin-converting enzyme; ARB, angiotensin-II receptor blocker;
HMG CoA-RI, HMG CoA reductase inhibitors
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Fig. 12. Relationship between Plasma Concentration of Bepridil and Daily Dose of Bepridil in the 
Introduction Group  

The introduction group was subdivided into two time periods: term I (A) was from the onset of treatment 
until day 7, and term II (B) was from day 8 to 14.  

 

2& `a��d������%���K�ÛÜ 

\ ��h.k/*���`a��d��%��w�ÛÜ3Þß9C. RSHl 14 `´m

b����`a��d�����ê (24 ½) .k)( 385�169 ng/mL, ç�ê (4 ½) .

k)( 146�63 ng/mL bOn, �ã^ü@O_C (P = 0.01, Fig. 13). 

 

 

 

 

 

 

 

 

 

Fig. 13. Relationship between Efficacy of Bepridil and Plasma Concentration of Bepridil in the 
Introduction Group 
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3& `a��d����K%4ãèæw 

\ ��h.k)(`a��d3 100 mg/day O*)� 200 mg/day bRS&'()*GH

.L)(, ��w% 1 `RSã�ÛÜ3Þß9C. RSHl 14 `´mb. 100 mg/day 

RSê� 75%, 200 mg/day RSê� 89% @��%^n, �H�Â.�ã^ü�^#_C 

(P = 0.365, Table 11). ^k, 150 mg/day RSê���GH@ 2 c�I�_CC>, ÷øb

ý^#_C.  

 

Table 11. Efficacy Rate of Bepridil for Af in the Introduction Stage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effective        Ineffective        Total       Efficacy rate    

100 mg/day 6                     2                    8                75%             

150 mg/day 1                     1                    2                50%            P = 0.365

200 mg/day                 16                    2             18               89%              

P values are shown for 200 mg/day compared with 100 mg/day. 
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4&\ ���`a��d��%��¶�����ÛÜ 

\ ���`a��d��.�� (150, 200, 250, 300, 350, 400, 450, 500, 550 ng/mL) 33F9, 

�'$3$o%9Cë¤�����%��b%.k/*����ü3JF9C. RSHl

14 `´mbb� 150, 200, 250, 300 ng/mL 3��%9Cë¤, �'e'�����%��

b%����.��ã^ü@x>$'C (P < 0.05, Table 12).  

 

Table 12. Boundary Values of Efficacy Rate until Day 14  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5) ���`a��d��% Ccr k\s T-bil 

\ ��h.k/*���`a��d��%, �G����%^* Ccr k\s&'���

��%^* T-bil �ÛÜ3Þß9C (Fig. 14). ���`a��d���Ùík\s 1 `R

Sãb�9C� (C/D/WT) 34)(÷ø9C. C/D/WT % Ccr ��ÛÜ�� 0.116 (P = 

0.680, Fig. 14A), T-bil %��ÛÜ�� 0.174 (P = 0.534, Fig. 14B) bOn, �'e'�Â.

Bepridil Effective  Ineffective    Total     Efficacy rate    P value
Conc. 
(ng/mL)       (n)            (n)            (n)

<  150          1                 2                3               33%             0.044
	 150         23                 2              25               92%

<  200          3                 3                6               50%             0.022
	 200         21                 1              22               96%

<  250          8                 4              12               67%             0.024
	 250         16                 0              16              100%

<  300          9                 4            13                69%             0.035
	 300         15                 0              15              100%

<  350        12                 4              16                75%             0.089
	 350         12                 0              12              100%

<  400        15                 4              19                79%             0.189
	 400           9                 0                9              100%

<  450        18                 4              22                82%             0.357
	 450           6                 0                6              100%

<  500        18                 4              22                82%             0.357
	 500           6                 0                6              100%

<  550        20                 4              24                83%             0.519
	 550           4                 0                4              100%
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�ÛÛÜ�x>$'^#_C.  
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 Fig. 14. Relationship between Plasma Concentration of Bepridil and Ccr (A) or T-bil (B) in the 
Introduction Stage 

 

 

Ï 3 -\ `a��d.\*���2¿Àh.k/*�����%��w�÷ø 

 

1& `a��d������%RSã�ÛÜ 

\ ��GH.k/*`a��d�RSã� 100 mg/day RSê@ 12 c, 150 mg/day RS

ê@ 2 c, 200 mg/day RSê@ 8 cbO_C. 100 mg/day RSê.k/*���`a�

�d��� 296�159 ng/day, 200 mg/day RSêb� 559�296 ng/day bOn, 100 mg/day 

RSê%Þß9( 200 mg/day RSêb��ã.	#_C (P = 0.05, Fig. 15). 150 mg/day R

Sê� 2 c�I�_CC>, ÞßX*?%�bý^#_C.  
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Fig. 15. Relationship between Plasma Concentration of Bepridil and Daily Dose of Bepridil in the 
Maintenance Group 

 

2&\ `a��d������%���K�ÛÜ 

\ ¿Àh.k/*���`a��d��%��w.L)(Þß9C%?�, ��ê���

�`a��d��� 443�251 ng/mL, ç�ê.k)(� 279�172 ng/mL bOn, �ã^

ü�x>$'^#_C (P = 0.50, Fig. 16).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 16. Relationship between Efficacy of Bepridil and Plasma Concentration of Bepridil in the 
Maintenance Group  
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3&\ `a��d����K%4ãèæw 

\ ¿Àh.k)(`a��d3 100 mg/day O*)� 200 mg/day .(RS&'()*G

H.L)(, ��w% 1 `RSã�ÛÜ3Þß9C. 100 mg/day RSê� 58%, 200 

mg/day RSê� 63% @��bOn, �H�Â.�ã^ü�^#_C (P = 0.852, Table 

13).  

 

Table 13. Efficacy Rate of Bepridil for Af in the Maintenance Stage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effective    Ineffective   Total    Efficacy rate    

100 mg/day 7                5 12             58%             

150 mg/day 2                0 2           100%           P = 0.852

200 mg/day                     5                3             8             63%              

P values are shown for 200 mg/day compared with 100 mg/day. 
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4&\ ���`a��d��%��¶�����ÛÜ 

\ ���`a��d��.�� (150, 200, 250, 300, 350, 400, 450, 500, 550 ng/mL) 33F9, 

�'$3$o%9Cë¤�����%��b%.k/*����ü3JF9C. ¿Àh.

k)(� 300 ng/mL 3��%9Cë¤, �ãb�^)D��, 300 ng/mL b%�ê%Þß

9( 300 ng/mL ���êb���@	)l�.O_C (P = 0.062, Table 14).   

 

Table 14. Boundary Values of Efficacy Rate after Three Months  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5)\ ���`a��d��% Ccr k\s T-bil �ÛÜ 

\ ¿Àh.k/*���`a��d��%, �G����%^* Ccr k\s&'��G

����%^* T-bil �ÛÜ3Þß9C (Fig. 17). ���`a��d���Ùík\s 1

`RSãb�9C� (C/D/WT) 34)(÷ø9C. C/D/WT % Ccr %�Â.��ã^��

�Û�O*D�� (P = 0.030), �ÛÜ�� 0.486 bOn, 2 ��Â�Û�w�Z)?%@

Bepridil Effective    Ineffective    Total     Efficacy rate     P value
Conc. 
(ng/mL)        (n)               (n)           (n)

<  150            2                  1                3              67%             0.442
	 150           15                  4              19              79%

<  200            3                  1                4              75%             0.465
	 200           14                  4              18              78%

<  250            4                  3                7              57%             0.140
	 250           13                  2              15              87%

<  300           5                4                9              56%             0.062
	 300           12                  1              13              92%

<  350           7                 4              11              67%             0.138
	 350           10                 1              11              91%

<  400            9                  4              13              69%             0.244
	 400             8                  1                9              89%

<  450            9                  4              13              69%             0.244
	 450             8                  1                9              89%

<  500           11                4              15              73%             0.363
	 500             6                  1                7              86%

<  550           12                4              16              75%             0.415
	 550             5                  1                6              83%

After three months 
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Ò&'C (Fig. 17A). mC, C/D/WT % T-bil �Â.�Ûw�x>$'^#_C (r = 0.274, 

P = 0.256, Fig. 17B). 
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Fig. 17. Relationship between Plasma Concentration of Bepridil and Ccr (A) or T-bil (B) in the 
Maintenance Stage 

 

 

Ï 4 �\ É  

 

`a��d3¨�RS9C¼�������, 1 `4ã.ÛP$§MÙü��ý)?%

@ç$'()*. 26) 9#9^@$, ?'$@RS¼��ÁÂb�9�.\n $'C�b

O*#�]ÞbOn, ��÷ø3�9�9()*. mC, `a��d���·�"nh� 

33 ÁÂ��%Æ�, 27, 39) F|�¶.ºX*mb�`¯tb�ÁÂ3vX*. ��C>, �

��`a��d���RSã3÷øX*]Êb, °=RSmb���Á�b, mC, RS

Hl\nµ`´.9�3X*âý#�FX*uv@O*%ÉÊC. �?b, Ï 2 �b�?

'$.ÛX*J�3o),  $'Cçq#$a�b�9��`a��d3RSX*õ�.

o_C. mC, Af �õØ�^��3uv%X*lGbO*C>, ���.m¼X* Af �

�²µ"¹º}<&3´�X��h%, Af �r(+,3´�%X*¿Àhb�, ��w3
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ÒX�����@�^*×�w@O*. ��C>a�b�, ���`a��d���4ã

èæw������%��w�ÛÜ3J�X*.OCn, {�«þ���3��h%¿À

h.5/(÷øX*?%%9C.  

��h.k)(, term II b�`a��d�RSãèæ�.�����D¥�9C@, ?

�l�� term I b�x>$'^#_C (Fig. 12). Term I b� 100 mg/day RSê�GH�

@o^#_C?%�, RSHl#$�ÁÂ@]�5^C>.F|�¶.º9(k$§, `

a��d�5
à¢�ÁÂ0�^��MÙü@�����.Õ)&'CD�%ÉÊ$'*. 

|¯û.k/*`a��d���·�"nh� 33 ÁÂ��%ïð&'()*?%#$, 

27, 39) �´�., ���`a��d��@F|�¶.ºX*C>.� 150 ÁÂ�� (6 `

��) @uvbO*. a!"b���GH���@	
HbOn, �
.\n`a��d

��-�8V���ZÅ9()*?%@ÉÊ$', ��·�"nh�ÅÆ9()*%�E

&'*. �Y, term II b�RSHl¼ 8 `��¨X9(kn, �����@F|�¶.¹

º9()*�½@�#_C?%#$4ãèæw@Ð'CD�%ÉÊ$'*. ^k, �=�

!"b�¿Àh.k/*���`a��d��% Ccr �Â.�ã^�Ûw@x>$'C

D�� (Fig. 17A), MÙü��ý�, ���.RS3F��ä4bý*��^�Ûw� 

$'^#_C. mC, ?'�M����`a��d��% Ccr k\s T-bil �Â.�Ûw

�x>$'^#_C (Figs. 14, 17). &$., ¿Àh.k)(���`a��d���4ã

.èæ9(��9, MÙüD�ý)?%@Þ$#%^_C (Fig. 15). `a��d���.

k)(4. CYP2D6 .-å&'*%ÉÊ$'()*. 26) CYP2D6 *x�.�����ù

@ç$'(kn, m���'e'�^*D��, `aû� CYP2D6*2,*5,*10,*14 �8±d

m�� 12.9, 6.2, 38.6, 2.2% %ïð&'()*. 40) ���`a��d���MÙü�, *x

��ù.\*-å��ý)@(ð%^_()*×�w@On, �¼&$^*J�@uvb

O*.  

\ &$.a�b�, `a��d������%��w�ÛÜ.L)(J�9C. ��h.

k)(��ê%ç�ê����`a��d��.�¤9)ü@x>$' (Fig. 13), o^�

%DRSHl 14 `´mb� Af .�X*`a��d��K�, �����èæ�bO*
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?%@Ò	&'C. �Y, ¿Àh.k/*��êb����`a��d���, MÙü@

�ý�, �ã^ü�^)D��, ç�ê%Þß9(	)l�@x>$'C (Fig. 16). Nishida 

$ 41) �bp��5��3�®C�+.k)(, m_.\nno9C L-ùfd¦~�}

ËÌd� �1c cª,	9��¼Ðã�`a��d�RS.\n=-9, 6 «ÂRS3õØ

X*?%.\n Af ��£�K@ $'C%ïð9()*. ²Ã±`d.k/* Af �z

8·��Ï��L�, L ùfd¦~�}ËÌd�no.\*bp]Öh�.�%ÉÊ$'

()*. 42) ��C>, aJ�.k)( Af 3S��.6dX*C>.uv^���`a�

�d���MÙü@�ý#_C(ð�, L-ùfd¦~�}ËÌd�¼Ð±`d�ý).\

*×�w@O*. mC, ¿Àh.k/*�½b� Af �¼�#$�¨XÁÂ@ 3 #Ó#$

�,mb�/.PC_()C. bp²µ�¼�#$�hÂÅÆ.i)¼�wbp²µ#$

ëwbp²µ, 0Øwbp²µ.�1X*lGbO*. 43) ��C>, �'e'�GH.k

/* Af ��1�@ Af S��.6d.uv^���`a��d���MÙü3�ý�9

Cvð��L%DÉÊ$'*. &$. Yamashita $ 11) � 12 «Â, aV:Ú, 100 mg/day 

O*)� 200 mg/day �`a��d3RS9C Af GH.k)(, SR 3 $'C1¤��

'e' 3.4%, 37.5%, 69.0% bO_C%ïð9()*. ?'�, ��hk\s¿Àh.k)

(, MÙü��ý)D�����`a��d���RSãèæ�.��9, &$., `a

��d���w@�����èæ�bO_Ca!"�£K%�29()*. �Y, �=�

��h%¿Àh�)§'.k)(D 100 mg/day RSê% 200 mg/day RSê�O)�.

��w�ü3x>^#_C@, ?'���GH��@]�5bO_C?%@vð��L%

ÉÊ$'()*.  

\ mCa!"b�, �����.��33F9Cë¤�`a��d����÷ø3àIC. 

RSHl 14 `´mb� 150, 200, 250, 300 ng/mL 3��%9Cë¤., ��b%����

%Þß9(����.k/*�����ã.	#_C (Table 12). 9#9, 150, 200 ng/mL 

3��%9Cë¤���b%��½��o^�, �ãü�O*D��?'$��3���

.ã��O*��%9(3FX*.�&$.�½�33>*uv@O*%ÉÊ$'C. �

Y, ��3 350 ng/mL %9Cë¤, ���.�ã^ü�^#_C. 9C@_(, RSHl
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14 `´mb����`a��d�� 250+350 ng/mL �� .���@	�^*$oÀ

�O*?%@Ò	&'C. Cï.¿Àh.k)(D, ���`a��d�� 300 ng/mL b

%%Þß9(�'���êb����@	)l�.On (Table 13), 300 ng/mL �Ô@$o

%^*×�w@Ò	&'C.  

4�û 14 c3��%9C!".k)(, `a��d�RS� Af 3 SR �Ç X*C

>.�K��_C@, ��]¹ 400 mg/day k\s 600 mg/day 3RS9C 2 cb TdP 

3â?9C?%@ïð&'()*. 44) &$., `aû3��%9C J-BAF study b�, `

a��d3 200 mg/day bRS9Cë¤.��ü�%9(bLwm_, QT Â�ÅÆ, ¹

wâ_, 5Ú�3x>(kn, ?'$� 100 mg/day bRS9Cë¤.��®^#_C. 11) 

�=�J�b�, `a��dRS�%RSHl¼� QT Â�56
��5 $'^#_

CC>, QT ÅÆ.�X*`a��d�ñò.L)(�Þ$#.bý^#_C. 9#9, í

æ^���43â?9CGH�k$§, �cbP§#^ QT Â�ÅÆ@x>$'CD�

�, ��Ý�� 0.52 Ê�Å%»&)D�bO_C.  

a!".k)(, Af ���Hl���¨XÁÂ3��h%¿Àh.5/(`a��d�

��w%������ÛÜ.L)(J�9, Af 3S��.6dX*.��F������

`a��d��@uvbO*?%3Þ$#.9C. mC, ���`a��d���4ã.

èæ9( $', ��¥�.i_(��w@ $'*?%3Þ$#.9C. &$., RS

Hl 14 `´mb� 250+350 ng/mL, 3 #Ó��¨X9C�¹� 300 ng/mL �Ô.��

�@�<X*����@O*×�w3Ò9C. 9#9�=�!"b�, z¶@�wh#$

=-h.�ý�Ç 9, ���K�÷ø@�9)ÁhbO*RSHl 15 `´��#$ 3 

#Ómb.�{X*GH�56
3�M9()*. mC, �8�, ç��GH.L)(�

��TU3��Q+* ^)C>, ç�ê�GH��þ|.»&)D�%^_C. ?�\

]. Af �GH�MN��Ú'(µ¶�5
à¢^�.\*ñò3ß/, ��µ¶@¬�

bO*. ��C>, Ï 2 ��£KD�Q*%, ��b�R4.�9(���%^*Xâ(

�GH.`a��d3�}�4ã��bRS9, �:��3¿ÀX*?%���bO*%

ÉÊ$'C. 9C@_(, `a��d.\*��w3Ç�9, ��43+Ê*C>.��
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����3�	
��X*?%@�4bOn, �Q(b«���	
��3o]?%

b, \n��#LìÎ^`a��d.\* Af ���@×�%^*%ÉÊ$'C.  

Af ��
%%D.�z�@¥�X*lGbOn, 	
<54��1.\n6G��¥

�9()*. mC, Af �Æh.ÀØX*?%.\nbpc�7��Ä¿<3¨(, &$^

*b���lG���-3	>*?%#$, ��S��.6d��8�¼�é�#$Dí

v%^*. `a��d�4GH��Q���.D%É)C93:��µ¶IJ.\n`a

��d�RS3T.uv^;V¥6
DP§#^@$ïð&'l>()*. 45) �¼, ��

�KD�>C&$^*{�5��3¢;?%.\n, ���`a��d��3 Af 3S�

�.6dX*C>���U6f6%9(�	
��X*?%@h<&'*.  
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Ï 4 �\ ���=6ùÒf�e�����EF2��� 
 

Ï 1 �\ �  

 

@q<·�2�Påt�@�´�.ß/$'*\].^_(ýC>�b�, ~�?8@

	)?%D�m_()*��Z)óôõGH@¥�9, a_z(w3Ò9.�)|Ñü

.\*ü�@¼�X*��-�	�^_()*. 46) Ñwü��)*]ÎGH.k)

(6G�, �@�%D.	�, ��@ÆhÂ.A*?%�, �f@	øbO*?%#$�

�S��D	). ��C>��6GX*%, t�¨B�.D�C��ý)?%D¦ý%^

_()*. 46-49) ?�\]^��#$!N����t�GÛ.k/*p�k\spü�

�±4ã3ºK9, p�%%D.pü��±4m�D¨Á�.no9()*?%3Þ

$#.9C. 50, 51) 9#9, �f¶.IJ9C%?�, 8�6d���±4ã@ZÅX*�

Yb, Þß�2Q�pü�bO*Òf�e��� (micafungin: MCFG) �±4m��

,N¥�9()C (Table 15). MCFG �`ak\s EU D�3�b.±4&'()*
Ë

�5W��pü�bOn, �����4���4@â?n.�)��%9(ç$'()

*. 52-54) 4.ü�²Ã�3�¯X*�.�� 1,3- -D-df�¤¯!�3��èæ�.

¾�X*?%.\n, 	�.�K3¼�X*. 52,53) `a.k/*üôõ�����)

*��ZÅ.\*`�qôõ�@4bO*C>, ôõ�(ð�|Ñ�.($.æÑX* 

Candida �� Aspergillus �%^*. MCFG �?'$.�9(	�#L�)pü�%

-�d3D¹, 55) mC, 1 ` 1 =RSbO*?%#$7¯DàóbO*. ?�\]^8^

#$, )*+,f�������S��.6d@���ív^t¯3E>*�[PåGH

�, 	
HÃ»�.DÑwü����Ã�³´�b±4&'*. 56)  

Ô,, p�)À.k)(� PK/PD 8�.ÈÉ���RS3T@oP'()*@, p

ü�.L)(�üôõ�rÎ�ü� MIC EF��9�, ��ÛÜ�Þ$#.^_

()^). ���\]., MCFG ���.k/*±4m�@	�^_()*��bOn, 
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	�t�@��oP', HIV ôõGH^�D¥�l�.O*Ð�3ÉF9(D	6��

GN	m*?%@�y&'*.  

mC, MCFG �|¯û.k)(��
�;-£¤�@ 99.8% ��%ïð&'()*

@, 57) ���=6ù MCFG ��%��w�ÛÜD�>, GH3��%9CH5^J��

oP'()^). ��C>a�b�, GH3��%9C��� MCFG ��%%D., =6

ù MCFG ��%���K�ÛÜ3Þ$#.X*C>., ��EF23��X*?%%9

C.  

 

Table 15. Usage of Antifungal Agents at Sapporo City General Hospital 

 

 

 

 

 

 

 

 

 

Ï 2 �\ Y2 

 

Ï 1 -\ ���=6ùÒf�e�����EF2 

 

1&\ ±4��k\sà� 

�$Òf�e������~�CÚ�8�°V���2345 (WR) \n&S&'C. 

1-�«.
¦-2-���{|, ��|, °�V�«.�V�, 8:�	��d, ¥
76d�

�A0�2345\n7�9C. Î(�à���8mC� HPLC 5J43±49C.  

4.31 4.54 5.28 5.13 6.11 7.51 8.35 Total

0.62 1.28 2.62 2.42 0.02 fosfluconazole

0.00 0.00 0.00 0.00 0.00 0.07 0.09 miconazole

0.15 0.00 0.00 voriconazole

0.34 0.38 0.39 0.51 0.24 1.77 1.17 amphotericin B

3.19 2.86 2.21 1.90 1.20 0.14 �micafungin

0.01 0.01 0.05 0.30 4.65 5.53 7.09 fluconazole

2007200620052004200320022001

AUD (patients�day)
Antifungals

� � � �

� �

��Before adopted 
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2&\ ��GH 

���, ü@(ð%�P'*ZU[ôõ�.6G9, ��%9( MCFG (50+300\

mg/day) 3 1 ÁÂb�IJ_úRS&'CGH 11 c%9C. ��pü�3�49()

*GHk\s56
~3@]�5^GH��M9C. a!"�KëL54��z;�8N

�4��x�D%., GHO*)�GH�MN.\*�O3 (o_C.  

 

3&\ JÙ9�k\s��78 

GH^_k\sªV�-4�|¯û^_��Ú�, :;��<�9��.=~9C. 

GH#$9AX*ë¤.�, MCFG RS 4 `´k\sRS@ÍÎ%^*mb 1«ÂP3´

ì%9(RSõ�, RSHl 1 ÁÂ¼^$s. 3 ÁÂ¼.9�9C.  $'C�Ú�

25>, 400 g .( 20 5?b569,  $'C��3aV�}9-}@6ª.5A9C�¹, 

¸20>b�æ9C.  

 

4&\ c�adº� 

���=6ù MCFG ���EF.±4X*c�ad�, Azuma $ 58) k\s Yamato $

�Y2 59) 3�<��9(, îM�X2.\nº�9C (Chart 2). GH�� 400 �L 3 

Centrifree YM-30 (threshold M.W.:30,000, Millipore, WR) .<�9, LIÅb 10 5��J

¯9C¼, 2,000 g .( 10 5Â?b569C.  $'C�Úk\sKÚ3�ý, rsGH

�� 500 �L 3 Centrifree .<�9C. r�, 2,000 g .( 10 5Â?b563 2 =ón

ô9, =6ù MCFG 3�;�Ú3 C. �Ú 125 L . 30 mM ��|f�~��BÚ 

(pH 7.4) 3 25 �L, IS %9( 0.25 �g/mL 1-�«.
¦-2-���{| 30 L, ¥
76d 20 

�L 3<�9, Q¤9CD�3c�ad%9C. JãÄk\s`úÃ`ÂrÐw�J�b�

|û���\n C�Ú 125 �L, �'e'���� MCFG 3�;¥
76dCÚ 20 

�L 3��%Cï��BÚ^�%Q¤9, HPLC 4c�ad3º�9C. 
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Chart 2. Procedure for Sample Preparation of Measureing Unbound MCFG in Human Plasma 

 

 

5&\ HPLCèé 

EFæ¯� Shimadzu LC-20A ¦�°� (Shimadzu, RS) %9(þ�a (LC-20AD), f

V�Ó6ª� (CTO-10AS VP), @AJ�[ (RF-10AXL) 3±49, 56
78.���°

±6
 (C-R8A) 34)C. 56fV�� L-column 2 (4.6V150 mm, 5.0 m, CERI, MN), 

C6Ú� 50 mM ��|/CÚ¾°�V�«.�V� (65:35, v/v) 34), 55>.(\0 

1.1 mL/min bªÚ9C. J��Râ]Æ 273 nm, @A]Æ 464 nm �@AJ�%9C.  

 

6&\ õÄw 

JãÄ�, MCFG �$¥
76dCÚ (4.0, 8.0, 16.0, 40.0, 80.0 ng/mL) 3�;c�ad

b�¯9C. D���c�ad� 125 L �ªV�-�Ú. 30 mM ��|f�~� (pH 

7.4) 3 25 �L, 0.25 �g/mL 1-�«.
¦-2-���{|3 30 �L, 6.25 g��� MCFG �$

¥
76dCÚ3 20 �L <�9(º�9C. =6ù MCFG ���º»Üh234)(Å

��3\nj�9C. 

MCFG�� (ng/mL) = �Vx + �

Vortex for 30 sec

30 mM KH2PO4 (pH 7.4) 25 �L
0.25 �g/mL IS solution* 30 �L
Methanol 20 �L

Supp. for HPLC 

Plasma  500 �L

Centrifuged at 2,000 g for 10 min X 2 times

Filtrate 125 �L

* 1-Hydroxy-2-naphtoeic acid was dissolved in 20 mM KH2PO4 : 
acetonitrile (50 : 50)
** Centrifree YM-30 was equilibrized with 400 �L of plasma.

Applied on Centrifree YM-30**
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x� MCFG/IS �Ñ6-Æ¢Þ, �, � 3�'e'JãÄ.\_( $'Clýk\s ymn

%9C.  

 

7&\ EFq� 

EFq��Z, �, 	�� (4.0, 8.0, 16.0 ng/mL) .MCFG��33F9, `ú.�Ø�

. 3 = MCFG ��3EF9Cë¤, k\s�^* 4 `Â.EF9Cë¤��µÜ�3

�'e'`úrÐw, `ürÐw%9(÷ø9C.  

 

8&\ EFèé.k/*��^_¯5�`a 

�^*|¯û^_� 4 c�adb, MCFG k\s ú�$����ÀÁÂ.`aÑ6

-@^)?%3Çx9C.  

 

9&  }T78 

2 êÂ�~���JF.� Student � t JFO*)� Welch � t JF, �êÂ.k/

*~���JF.� Kruskal-Wallis JF34)C. 2 �ã��ÛÛÜ�JF.� Spearman 

��ÛÛÜ�JF34), ��� P @ 5% �Å�ë¤3�ãüOn%9C. 

 

Ï 2 -\ ����Òf�e�����EF 

 

1&\ ±4��k\sà� 

Ï 1 -, 1) .$®C.  

 

2&\ ��GH 

Ï 1 -, 2) .$®C.  
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3&\ JÙ9�k\s��78 

\ Ï 1 -, 3) .$®C. 

 

4&\ c�adº� 

0.25 g/mL %^*\]. 1-�«.
¦- 2 -���{|3 20 mM ��|Ü/��f�~

�¾8:�	��d (50:50, v/v) .CI9CD�3 IS CÚ%9, ?'3GH�� 50 L 

. 100 L <�¼, 8:�	��d3 100 L �ÊC. ?'.¥
76d 50 L O*)�

JãÄ4 (MCFG �� 1.0+50 g/mL) ¥
76dCÚ3 50 L <�9(ST9, LIÅ, 

10,000 g b 10 5?b569( $'C�Q 10 L 3 HPLC���à�%9C. 

 

5&\ HPLCèé 

\ ��� MCFG ���/ï 58, 59) .[;3�Ê, HPLC .\nEF9C. C6Ú.� 50 

mM ��|/CÚ¾8:�	��d (60:40, v/v) 34), ��èé�Ï 1 - 5) .$®C.  

 

Ï 3 �\ £K 

 

1&\ HPLC èé�º:< 

HPLC èé� Yamato $ 59) .\nïð&'CPµ�bO* 50 mM ��|/CÚ¾8:

�	��d (60:40, v/v) 3 50 mM��|/CÚ¾°�V�«.�V� (65:35, v/v) .��

9, Fã� 34.0+80.0 ng/mL �Z��À.k)(J�9C. 4.0+80.0 ng/mL .k/*Ñ

6-Æ¢Þ (MCFG/IS) 5 �bU)CJãÄ��ÛÜ�� 0.999 ��bOn, ��^õÄ

w3Ò9C (Fig. 18).  
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Fig. 18. Calibration Curve of MCFG (n= 3)  
Each data represents the mean�S.D. of 3 determinations.  

 

 

2&\ 56�%��w 

ªV�-���Ú�-.U�V�3 Fig. 19A ., ºÍ��%9( 16.0 ng/mL %^*

\]. MCFG 3, mC, IS %9( 0.25 g/mL � 1-�«.
¦-2-���{|3<�9C

���Ú�-.U�V�3 Fig. 19B .Ò9C. ªV�-���Ú#$� MCFG � IS 

^_�Ñ6-3*�X*Ñ6-�J�&'^#_C.  MCFG k\s IS ^_Ñ6-��

ÀÁÂ��'e' 7.3 5k\s 10.5 5�_C.  
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Fig. 19. Typical Chromatograms of Blank Plasma (A) and Plasma Spiked with 16.0 ng/mL of 
MCFG and 0.25 g/mL IS (1-hydroxy-2-naphtoeic acid) (B).  

The retention times of MCFG and IS are 7.3 and 9.6 min, respectively. 

 

3&\ EFq�k\sEFô� 

`úk\s`ürÐw�£K3 Table 16 .Ò9C. `úrÐwk/*EFq� 

� 2.5+4.7%, EFü�� 101.5+104.7% bO_C. mC, `ürÐw.k/*EFq�

� 0.9+3.9%, EFü�� 101.3+112.5% bO_C. mC, J�îo� 2.0 ng/mL bOn, 

?�EFÁ.k/* S/N Þ� 2.7 �_C. Fãîo� 4.0 ng/mL bO_C (56
b�

E).  

 

4&\ GH�� 

��GH 11 c�GH��3 Table 17 .Ò9C.  ÆÞ� 8¾3, Ùí� 29.9+65.5 kg

bOn, 11 c� 1 `OCn� MCFG RSã� 50+300 mg, RShÂ� 8+63 `Â�_

C. (lG�<·�2¼�ôõ^�D�m'CD��, �VwãW@ºD�#_C.  
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Table 16. Results of MCFG Assasy in This Study Within-day and Between-day Validation  

 

 

 

 

 

 

 

 

 

 

 

 
Table 17. Background of Patients  

Age         Weight        Medication            Dose
no       Gender    (years) (kg)           term (days)       (mg/day)            Present illness                   

1            F 85             30.7                55 150 aspiration pneumonia

2           M 91             35.5                12 150 aspiration pneumonia

3            M 75             42.0                24 150 pulumonary tuberculosis

4            M 83             39.1                18 50 aspiration pneumonia

5            M 67             55.1                32 300 acute pneumonia

6           M 73             33.0                63                     250 pneumomycosis

7            M 58             65.5                 9 150 lung cancer
(after chemothrapy)

8            F 71             29.9                15 150 aspiration pneumonia

9            F 69             33.3                26 300 CA-pneumonia

10           M 96             30.7                 8 150 aspiration pneumonia

11           M 77             52.3                14 300 pulmonary aspergillus

CA-peumonia: community acquired pneumonia
 

 

Nominal concentration                    Low                       Medium                       High

(ng/mL) 4.0                             8.0                           16.0

Within-day (n =3)

Mean�S.D. (mg/mL) 3.9�0.2                    7.6�0.2 16.2�0.6

Precision (CV%) 4.7                             2.5                            3.8

Accuracy (%) 103.3                         104.7                        101.5

Between-day (n =4)

Mean�S.D. (mg/mL) 3.9�0.2                   7.9�0.3 16.2�0.2

Precision (CV%) 3.9                            3.2                             0.9

Accuracy (%) 112.5                        101.3                         101.3

Each data represents the mean�S.D. of 3 determination for Within-day and 4 
determination for Between-day. 
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5&\ ���=6ùk\s�Òf�e������ÛÜ 

\ GH 11 c\n=6ù MCFG ��EF.uv^ã@ $'C�Úà�� 99 þ���

bOn, j�&'C��
�;-£¤�� 99.83�0.09% (99.38+99.92%) �_C. ���

=6ù MCFG ��k\s� MCFG ����'e' 4.5+45.1 ng/mL, 1.77+36.28 �g/mL 

.5
9()C. ?'$.L)(���=6ù MCFG ��k\s� MCFG ���ÛÜ

3J�9C%?�, ���=6ù MCFG ���� MCFG ��èæ�.¥�9, �H�

�ã^�ÛÛÜ.O_C (Fig. 20, r = 0.896, P < 0.001). 

 

 

 

 

 

 

 

 

 

 
 
Fig. 20. Relationship between Concentrations of Unbound and Total MCFG in Plasma of Patients  

 

 

Ï 4�\ É  

\  

�=��9C HPLC èé� Azuma $�ïð 58) 3D%.3F9C. X^P¹, #$�

Pµ�%9( 50 mM ��|/CÚ¾8:�	��d (60:40, v/v) 3, fV�.� TSKgel 

ODS-80TM (4.6 mmV250 mm, 5.0 m) 34)()C@, a!"Lb�fV�Ó6ª��Æ

&�S¤�, \n.)fV�3¶·X*uv@On, L-column 2 (4.6V150 mm, 5.0 �m) 3
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4)C. ��ë¤ MCFG 3J�X*?%@�_^#_CC>, 2C^Pµ�%9( 50 

mM ��|/CÚ¾°�V�«.�V� (65:35, v/v) %9C. mC, Azuma $ 58) � IS %

9( MCFG ÍXÙbO* FR195743 34)()C@, MCFG %Cï.J�X*?%@b

ý^#_C. ��C>àó.�1bý*à�bOn, GH��^_Ñ6-.`a&'^)

��%9( 1-�«.
¦-2-���{|3¶·9C. IS �� %9( 1-���6dDàI

C@, ô���)D�� MCFG ^_Ñ6-%�ÀÁÂ@Ô�, ±4X*?%@bý^#

_C.  

�=��9C���=6ù MCFG ���EF2b�, MCFG ��%9( 4.0+80.0 

ng/mL .k)(�ÛÜ� 0.999 ���^õÄw@ $'C (Fig. 18). mC, iE9CGH

11 c^_�JÙb�, ��� MCFG ����@ 1.77+36.28 �g/mL �� .k)(=6

ù��� 4.5+45.1 ng/mL .5
9(kn, GHc�ad3X]Y^�EF@bý*%É

Ê$'*. mC, aY2�, J�îo 2.0 ng/mL, Fãîo� 4.0 ng/mL %)] Azuma $

58) �ïð%Þß9(DC§�ô�bJ�@×�^?%.�Ê, Fãw@ÇxbýC.  

`ürÐw.k)(� 4.0 ng/mL �Z��)À.k)(EFq�@ 12.5% %Z*D�

�, >%q��JÙ.k/*��@3�X* 8.0, 16.0 ng/mL b�`úrÐw, `ürÐw

%D.EFq�� 5.0% �Å, ü�� 95.0+105.0% �� b��bOn (Table 16), Þß

�Ûbý*ïð�^)D��, ���.�XY#L[\w�O*EF2bO*?%DÇx

&'C.  

\ GH 11 c����.k/*=6ù MCFG ��%� MCFG ���ÛÜ3J�9C%

?�,  $'C��
�;-£¤�� 99.83�0.09% �_C. MCFG ����.k)(

99% ��@�Q8dªÒ�� �1-|w�
�;-%£¤9(æÑX*%ÉÊ$'()*. 

52, 53) �=�£K�?'$�ïð3�ÀX*D�bO_C. mC, �H.��ã^�ÛÛÜ

@x>$' (Fig. 20), GH�,
, 1 `RSã, RSHl¼�¨XÁÂ� MCFG .\*�

�hÂ, È�lG.ÛP$§
�;-£¤��>ô�FbO*?%@� &'C.  

\ a!"b������.k/*���=6ù MCFG ���XY^EF23ÇV9, ¬

��GH.k/*���9��.k/*��3EFX*?%@býC. a234)(, °
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�b�Ñwü�GH.k/*��� MCFG ���P%�'e'���¨X%�ÛÜ

3J�X*?%%9C.  
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Ï 5 �\ ���Òf�e������P%GHMN.k/*���K�J
� 
 

Ï 1 �\ �  

 

Påñò�@q<·�2����	)���K3DC$X�Yb, )*¸ZÅ.i)ó

ôõ]4�¥�9, |Á.��ä($��b¦æ9()*²�ü^��|ÑÜ��

.`�qôõX*��-@¥�9()*. ���, )*�ZÅ�ôõ���^_.\n

Ñwü�3¼�X*%2���	�, ��2����2@4%^*?%#$pü��

��t¯É/��ý). 60) MCFG �ü.���^²Ã��4v�¯¯5bO* 1, 

3-�-D-df���¤¯3¾�X*?%.\n, Candida �� Aspergillus �.�9(pü

äw3ÒX 13,14). MCFG �ã��Pow@	�, 61) ü��rÎÃ��#�«V��

2007 15) .k)(D�Ìw Candida ���ã Aspergillus �^�.�X*��k\s�³

�%9(��&'()*. mC, `_4)$'(ýCpü�%Þß9(, ��4���

���4@o^)?%#$, 	
H�»�, �G�Ã�G��ZÅ9CGH.�9(D¶·

&'*m��	)��bO*. 9#9, üôõ��rÎk\s��w�ÇF��9)?

%#$, ��w3 *C>.uv^4ã�RSÂ, �����b�Þ$#b�^). 

�Y, ôõ���k\s�³RS.k)(�Ô,�p�:;±4��Ûb�	mn.

\n, p�%-�d�ù)�����f¶·�mnaÊ��ILLO*. 9#9, @q

<·�2�\]^)*]Î3i]���¥�.\n, �À�%-�d3DLp��±4

@ub^GH��F��æÑ9(kn, ��±4.i)ü�côõ�.L)(D¼��

�-�	m_()*. 62)\ ��âð� Candida ��ë¤@��, ���bD�. 

C. albicans , C. glabrata @�'e' 55%, 25%3E>C%�ïð@O*. 62) Candida �cô

õ�.�X*����, ��.k)(�dS��6d�8��°�¦� B @��&'(

)*@, 62) Ô,, C. glabrata\ �8�6d�pü�.�X*§w<@ïð&'(kn, 63) 

���K@�5. $'^)ë¤D�). mC, 8��°�¦� B ����¼���-

@	)^�ìÎw.k)(¦ý@O*. 9#9, �c.æÑX*ü.�4X*C>.�
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��@��.��&'*uv@O*D��, MCFG �������RSã� 0.7% %¼>

(Z�, 58) ����5^���Ç�@�9)%)_C8^#$�côõ�.�9(�±4

¨Ö@o^).\  

aïðb�, ²k\süôõ3d9CGH.p���% MCFG .\*pü�

��3jo9C 1 �½k\s Candida �côõ�.�9( MCFG 3RS9, ���K3

 *?%�býC 2 �½.L)(��¨X%��� MCFG ��3Ò9, MCFG34)C

��.�9(����MCFG���	
����4w3J�9C.  

 

Ï 2 �\ Y2 

 

1&\ ��GH 

���ü@(ð%�P'*ôõ�.6G9, MCFG (50+300 mg/day) .\*��3ß

/CGH 3 c%9C. a!"�KëL54��z;�8N�4��x�D%., GHO*

)�GH�MN.\*�O3 (o_C.  

 

2&\ ºK-´ 

ÐÆ, Ùí, ,
, w¶^��GH���ð�, Òf�e������~��eÚ�RS

�À, �4��, ÙI, tÕ�rÎÁq�>#, �Q��f�¬ (White blood cell: WBC) �, 

CRP � , �-D-df� , Scr, BUN ^����JK��r�s\nºK9C . Ccr � 

Cockroft-Gault3 34)\nj�9C. 

 

3&\ JÙ9� 

GH^_k\sJãÄ.4)*ªV�-��:;��<�9��.=~9C. GH#$

9AX*ë¤.�, MCFG RS 4 `´k\sRS@ÍÎ%^*mb 1 «ÂP3´ì%9

(RSõ�, RSHl 1 ÁÂ¼, 3 ÁÂ¼.9�9C. C�9, �½ 1 � MCFG RS 4

`´.k/*RSõ��à��7¯��8^.\n9Abý^#_C.  $'C�Ú� 
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25>, 400 g .( 20 5Â?b569,  $'C��3aV�}9-}@6ª.5A9C�

¹, ¸20>b�æ9C.  

 

4&\ ���=6ùk\s�Òf�e�����EFY2 

Ï 4 �\ Ï 1 -, Ï 2 -.`_C.  

 

Ï 3 �\ £K 

 

1&\ �½ 1"�G�@�<9CÑwü�GH& 

84 ¡, Æw. Ùí 30.7 kg bOn, b]Îk\sxç��C>gûhij3.(�j�

bO_C. �Áj3b 39>�¼kk\sãç±`d�ZÅ@x>$', ÕÂ.ð�©ª&

'C. ±��î�ï, ��Áqk\s CRP ����, WBC �%��¬��¥� (Table 18, 

Fig. 21) ^�#$�VwãWk\sã÷l%rÎ&' , �h��%9(¥.%Ì� 

(meropenem: MEPM) �RS3Hl9C. ?'.\n����£@x>$'CD��, ¼`, 

MEPM RS�.ij&'Cmnoj\n C. glabrata, MRSA k\s -Streptococcus @J

�&'C?%#$, MCFG ^$s.°�SaV	� (teicoplanin: TEIC) �RS@å�&'

C. ��¼, CRP �, WBC �, ��¬��no9C@, -D-df�@ 164.9 pg/mL bO

_CC> MCFG �RS3õØ9C (Table 18). mC, mnoj.(âð�bJ�bO_

C@, V�pw�ôõ3qFbý^#_C?%#$¥.%Ì�, :�r�aV�, :

��Ñ�3¢ 14 `f%.c�-��"§w<3³sC>��f��&9^@$�49

C. MCFG RS 27 `´.k)(AST k\s ALT % T-bil ����@x>$' (Fig. 22), 

��Áq%�Q(&']_t%rÎ&'C. MCFG RS 44 `´.¼k§�ôõu�@r

(9, t�Û�ôõ3�)Ñ%V¦��/
�$-
� (piperacillin/tazobactam: PIPC/TAZ) 

�RS3Hl9C. 45`´.�bJ_f°6°dv�²oj\n Acinetobacter lwoffii@

J�&'CC>RS�õØ&'C@, MCFG RS 55 `´.� �-D-df�@ 48.6 pg/mL 

mbno9, ôõ3ÒXÁqDx>$'^�^_CC> MCFG, PIPC/TAZ ¦.RS3Í
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Î9C. é hÂ�, ��� TEIC ��@RSHl 6 `¼��, 10+30 �g/mL .(�P9

()C.DÛP$§mnojb� MRSA @õØ�.J�&'()C. 9#9, TEIC RS

¼ 33 `´mb. X Äïb�ã÷l�ÁÂ9()CC> MRSA �Fw%ÇÎ&'( 

TEIC ��¿%^_C. 

 

Table 18. Clinical Index and Laboratory Data in Case 1 

 

 

MCFG � 1 = 150 mg 3 1 ÁÂ#/(�IJ�&', �����EF�C>�9�� 

MCFG RSHl¼ 4 `´��IÍÎ 1 ÁÂ¼% 2 ÁÂ¼� 2 �k\s 8, 15, 22, 30, 

37, 44, 55 `´�RSõ�, �IÍÎ 1 ÁÂ¼k\s 2 ÁÂ¼� 3 �.k)(o^_C. 

MCFG RSHl 8 `´.k/*RSõ�, �IÍÎ 1 ÁÂ¼, 2 ÁÂ¼����� 

MCFG ����'e' 5.9, 16.6, 13.1 �g/mL %^n, ��¼ 22 `´mb�ý^�<�^

#_C (Fig. 23A). 9#9, 30 `´�RSõ�, �IÍÎ 1 ÁÂ, �IÍÎ 2 ÁÂ���

11.9, 29.1, 22.7 �g/mL ���9, ��, RSÍÎÁmb�'e' 11.0�0.7, 25.7�2.5, 20.6

�1.8 �g/mL b�P9C.  

�Y, ���=6ù MCFG ��� MCFG RSHl 8 `´.k/*RSõ�, �IÍ

Î 1 ÁÂ¼, 2 ÁÂ¼����� MCFG ��%9(�'e' 16.7, 41.9, 33.0 ng/mL %^

n, ��¼ 22 `´mb�ý^�<�^#_C (Fig. 23B). 9#9, 30 `´�RSõ�, �

IÍÎ 1 ÁÂ, �IÍÎ 2 ÁÂ��� 12.8, 31.0, 22.5 ng/mL %^n, ��, RSÍÎÁ

�-D-glucan (pg/mL) 164.9 91.5 99.9 73.7 46.3 48.6 47.8 25.5

Day 8 15 23 30 41 51 58 65

Neutro. (x103/mm3)

WBC (x103/mm3)

-3 1 3 37 44

2.733.913.323.493.83-2.352.696.19--25.75

5.776.715.796.817.475.874.414.337.9716.3822.5929.03

C. glabrata (-)(-)(-)(2+)

-- --

-

-

BUN (mg/dL)

Ccr (mL/min)

17.110.413.514.214.118.215.212.211.414.532.491.5

39.947.5 57.057.0 60.4 64.3 58.6 51.1 44.3 42.4 35.017.2 

-

-

-

MCFG 150 mg /dayAdministration schedule

MRSA (1+)(1+)(1+)(1+)(2+)

In sputum
(-)
(-)
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mb�'e' 10.9�0.3, 24.8�2.1, 20.2�0.2 ng/mL b�P9C. a�½.k/* MCFG 

���
�;-£¤�� 99.84�0.07% �_C.  

\ AST, ALT, T-bil ��;õ¼\n��9, �'e'º� 63 U/L, 52 U/L, 1.2 mg/dL mbº

9C¼, MCFG RSHl¼ 10 `´.�=-9C (Fig. 22). 9#9, 23 `´\nr� AST 

k\s ALT ���@x>$', �. AST � 44 `´.º� 71 U/L %^_C�¹âN

.ZÅ9, MCFG �RSÍÎÁmb.;|� .=-9C (Fig. 22A). GH� Scr#$j�

9C Ccr ��;Á.k)( 17.2 mL/min bO_C@, MCFG RS 8 `´mb. 44.3 

mL/min .=-9, ��¼RSÍÎmb. 53.6�6.5 mL/min b�P9C. mC, BUN ��

;Á. 91.5 mg/dL %	�3Ò9C@, 8 `´mb. 12 mg/dL .no9, ��¼� 20 

mg/dL �Åb�P9C (Table 18).  

^k, a�½b��Ìw��úìí��êk\sxW3é �h\n�¼9(kn, �

'.�9(yf5I!�¾��3, mC MCFG RS 21 `´mbÓ¥aV�6d3, 22 

`´����e�}��3�49C.  

 

 

 

 

 

 

 

 

Fig. 21. Changes in CRP (\ ) and Body Temperature (  ) in Case 1 
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Fig. 22. Changes of AST (A), ALT (A) and Total Bilirubin (B) for Case 1 

 

Fig. 22. Plasma Concentration of Total (A) and Unbound (B) MCFG in Case 1 
Each point represents the value just before administration (�), 1 hour after administration (
), and 3 hours 

after administration (�). 

 

2&\ �½ 2"�côõ�@�£9CGH& 

90 ¡-,  w, ÐÆ 149 cm, Ùí 34.4 kg. �;.(�VwãW3¼�9, ���C>

.Ç;9(ýC. ÑÒwã£z, xç�, �V{7��3�¼9()C. �;ÁÙI� 

37.1>, CRP �� 21.91 mg/dL bOn, ²ôõ.\*ã÷l%rÎ&'C. Ï 1 z`\

n PIPC/TAZ @RS&', &$.¼`mnoj\n MRSA 3J�9CC>$�SU�¦

�.|. (vancomycin: VCM) �RS3å�9C. mC, �|3â?9(kn, Ç;Á.�
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�Lf°6°d3Ó¯&'()C. ?}Ý;3�A%9, ôõ�³¿k\s`|�ääµ

���é�#$�Lf°6°d�~Y3àIC@?��3o]?%@�_§, f°6°d

Ó¯3õØ9()C. PIPC/TAZ k\s VCM �RS.\n, Ï 25 z`.�ÙI 37.0>, 

CRP � 1.54 mg/dL .�£9C. 9#9, Ï 28 z`.¼k@On, �Lf°6°d��

@��.O_C?%#$�côõ�3�_C. ��V�õ©.(!9ïü@��J�

&', mC, ��Lf�¬@ 68.6/HPF %	�3Ò9CC>, C`\n MCFG 3 150 

mg/day bRSHl9C. ��V�õ©.(J�&'C!9ïü�¼`, C.albicans %

ojCF&'C (Table 19).  

 

Table 19. Clinical Index and Laboratory Data in Case 2 

 

 

 

MCFG � 1 = 150 mg 3 1 ÁÂ#/(�IJ�9C. MCFG RSHl 5`´���� 

MCFG ���RSõ�, RSÍÎ 1 ÁÂ¼k\s 3 ÁÂ¼.k)(�'e' 4.6, 14.0, 

10.4 �g/mL bOn, MCFG RSHl 8 `´.��'e' 4.4, 15.6, 12.6 �g/mL %^_C 

(Fig. 24A).  

���=6ù MCFG ��� MCFG RSHl 5 `´�RSõ�, RSÍÎ 1 ÁÂ¼

k\s 3 ÁÂ¼.k)(�'e' 10.8, 21.0, 14.9 ng/mL bOn, MCFG RSHl 8 `´

.��'e' 9.2, 22.2, 15.8 ng/mL %^_C (Fig. 24B). �½ 2 .k/*MCFG ���


�;-£¤�� 99.83�0.04% �_C. 

(Normal level of WBCs and  RBCs in urin sediment : �5 /HPF)

Uric protein

Occult hematuria

9

(-)

(+)

10.0

13.3

19

(-)

(-)

2.7

2.5

1

(+/-)

(+)

68.6

4.5

5

(+)

(+)

35.9

6.5

12

(+/-)

(+)

3.1

8.9

15

(+/-)

(-)

5.7

4.3

MCFG 150 mg /day
-27

(-)

(+/-)

1.0

4.1

Day

Administration schedule

Yeast-like fungus
C. albicans

(+)
(2+)

(-)
(-)

WBCs in urine sediment 
(/HPF)
RBCs in urine sediment 
(/HPF)

(few)
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CRP �� RSHl 5 `´mb���3Ø/C@, ��¼�ZÅ9C. ÙID MCFG 

RSHl 5 `´.�Ik9, ��¼�~k3¿À9()C (Fig. 25). MCFG RSHlÁ�

�\n��J�&'()C!9ïü�, MCFG RShÂ�.no9, MCFG RSHl 

12 `´.�bJ�%^_C (Table 19). ��Lf�¬� MCFG RSHl`.� 68.6/HPF 

bO_C@ MCFG RSHl 12 `´.� 3.1 /HPF mbZÅ9 (Table 19), ÙI, CRP �

k\s�JKÁq��£@x>$'C?%#$ MCFG RSHl 12 `´ .( MCFG 

�RS3ÍÎ9C.  
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Fig. 24. Plasma Concentrations of Total (A) and Unbound (B) MCFG in Case 2 

Each point represents the value just before administration (�), 1 hour after administration (�), and 3 hours 
after administration (�). 

 

 

 

 

 

 

 

 

Fig. 25. Changes in CRP (\ ) and Body Temperature (  ) in Case 2 
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3& �½ 3"�côõ�@�£9CGH"�°��On&& 

70 ¡-,  w. ÐÆ 166 cm, Ùí 44.6 kg. /��k\s�cw����/�@On, 

�;.(�����°��3Ó¯9()C. �;� 1 fÓmb.����°���~Y

k\s����°����'aÊ^��7¯3o_()C. �;.(ãW@�P'��9

()C�.ã£z�rÎ3ß/, �����´�bÇ;%^n, �Ð	8�«, ��e�

Ñ¦�3¨�RS9()C. �;Á�S�Ñ@6
ÎJ�ñ (computed tomography: CT) 

Uï.(�����3x>, ��÷l, ��c÷l%rÎ&'C. �;Á�ÙI� 37.8>, 

CRP �� 7.73 mg/dL bOn, �t.(�\nojCF&'Cö÷3âW%yF9(

Ï 1 z`\n PIPC/TAZ �RS@Hl&'C. �;�h\n÷�@x>$'C@ 

PIPC/TAZ RShÂ�.�£Q§, PIPC/TAZ �RShÂ@ 14 `3�ÊCC>.§w<³

¿�é�#$±Ú�.
c¦� (levofloxacin: LVFX) .��%^_C. LVFX RShÂ�

D¼k@ÀØ9, ÷���£9^#_C. Ï 12 z`k\sÏ 19 z`.o_C�JK.

k)(ö÷�J�&'§, C. glabrata @ojCF&'CC>.?'3âW%9(�), 

Ï 22 z`\n MCFG 3 150 mg/day .(RSHl9C.  

\ MCFG 3 1 = 150 mg b 1 ÁÂ#/(�IJ�9C%?�, RSõ�.k/*���

� MCFG ��� MCFG RSHl 5, 8, 15 `´.k)( 2.5, 2.7, 2.8 �g/mL b�P9(

)C (Fig. 26A). �Y, =6ù MCFG ���MCFG RSHl 5, 8, 15 `´.k)( 7.2, 

6.9, 8.0 ng/mL b�P9()C (Fig. 26B). �½ 3.k/* MCFG ���
�;-£¤�

� 99.72�0.03 �_C.  

MCFG RSHlÁ.¼k3x>C@, MCFG RSHl 6 `´.�Ik9, Cï.��

9()C CRP �D MCFG RSHl 8 `´mb. 0.78 mg/dL mbZÅ9C (Fig. 27). 

mC, MCFG RSHl 8 `´.�÷�D�£9, MCFG RSHl 13 `´����oj

b� C. grabrata �ÁÂ9()C (Table 20). ^k, �½ 3 .k)( -D-df�� 

MCFG RSHl 3 `�#$ MCFG RSHl 8 `´.#/(ZÅ9 (Table 20), ��Á

q��£Dx>()C. ��C> MCFG �RSÍÎ3J�9, RSHl 19 `´. -D-

df��EF3o_C%?� 42.2 pg/mL mb��9()C?%#$ MCFG �RS3
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õØ9C (Table 25). ��¼, MCFG RSHl 24 `´mb MCFG 3RS9, ¨Xé 9

C@, r�¼k^��â?$^#_C. mC, ��Áq\n Candida �côõ����9

CD�%ÉÊ$'CC> MCFG RSHl 24 `´ .( MCFG �RS�ÍÎ%^_C. 

MCFG RSÍÎ 2 `¼"RSHl#$ 26 `´&.o_C�JKb� C. glabrata �oj

CF&'§, -D-df�� 10.9 pg/mL %ZÅ9()C (Table 20). ^k, �½ 3 .k)

( MCFG RShÂ�.��Kf�¬, ��K��¬, �
�;-, ���.�<�^#_

C (Table 20).  
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Fig. 26. Plasma Concentrations of Total (A) and Unbound (B) MCFG in Case 3 

Each point represents the value just before administration (�). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 27. Changes in CRP (\  ) and Body Temperature (   ) in Case 3 
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Table 20. Clinical Index and Laboratory Data in Case 3 
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�½ 1 �²w��VwãWk\sã÷l.üôõ�@¤�9()*%ÉÊ$', 

²ôõ.�X*p����w%, üôõ�.�X* MCFG ���w3ÞÇ.5/

*?%�bý^). 9#9, ���h.mnojJK.k)(J�&'C C. glabrata @�

�¼pw%^_C?%.�Q, 	�3Ò9C -D-df�@ MCFG �RSõØ.\n¨

Á�.no9C (Table 18) ?%�, üôõ3�EX*�bÇÎÈ$��L%^_C. m

C, RShÂ�.W��r(Dx>$'^#_C?%#$, a�½.k)( MCFG �ü

ôõ�.�9(��bO_C%�E&'*.  

�½ 1.k)(���� MCFG ���RSõ��%9( 5.8 �g/mL ��, RS¼ 1 Á

Â�  12.0 �g/mL �� , RS¼  2 ÁÂ�  10.3 �g/mL ��3¿À9()C  (Fig. 23). 

Shimoeda $ 64) �, íæ^Ñwüôõ�.�X* MCFG ��������RSõ�.

k)( 5 �g/mL��uvbO*?%3Ò	9()*. mC, Muraki$ 65)\�, �[På¼�

üôõ�)�½.�9 MCFG 3RS9Cë¤, RSõ��%9( 5.2�2.6 �g/mL ��

-3 1 5

(+) (+) (+)

(+) (+)

610 202

1.4 Unmeasurable 14.8

3294

8

(2+)

(3+)

375

253.9

13

(+/-)

(+)

307

7.9

19

(+)

(2+)

1210

16.7

26

(2+)

(2+)

1554

25.9

MCFG 150 mg x 1/day

C. glabrata
(+)
(+) (+)

Yeast-like fungus

Uric protein

Occult hematuria

WBCs in urine sediment 
(/HPF)
RBCs in urine sediment 
(/HPF)

Day
Administration schedule

(Normal level of WBCs and  RBCs in urine sediment : � 5 /HPF)

Cloudiness of urine Strong Improvement 
tendency

(-)
(-)

(-)
(-)

(+/-)

�-D-glucan (pg/mL) 24.3 15.2 42.2 10.9
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b��ü�^���w@ $'C%ïð9()*. �½ 1 .k)(üôõ�.�X*�

�w3Ç�9LL, ��ÍÎmb. MCFG%�ðKÛÜ3�]��4��D�Ð9^#_

C?%����ïð%�29()C.  

�Yb, ���=6ù MCFG ���RSõ��%9( 10.9 ng/mL ��, RS¼ 1 Á

Â� 24.8 ng/mL ��, RS¼ 2 ÁÂ� 20.2 ng/mL ��3¿À9()C (Fig. 23B). 

Pfaller $ 66) � Asian-Pacific b9A&'C C. glabrata �MCFG.�X*MIC � 0.007+

0.12 �g/mL, Ernst $ 67) � 0.0039 �g/mL%ïð9()*. mC, MCFG .�X* 

C. glabrata �º»	ü�� (minimum fungicidal concentration: MFC) �8dªÒ�þæ

ÑÅb 0.00156 �g/mL %ïð9()*. ôõ���.k/*pÜ�����ý�GH?Ð

�)*G�%¦C9(��. a�½�RSõ������� MIC k\s MFC 3�=_

(kn, ?'$�)*G��RS¼�	)�����.\n	ü�K@ÀØ�.���

4 (post antifungal effect: PAFE) 66) D�Pn, ��%^_C×�w@O*.  

MCFG �"nh�¢ 14 ÁÂ%ïð&'()*?%#$, 58) RSHl 4 `´.�F|

�¶3 ()*?%@�E&'*. 9#9, a�½b�F|�¶¹ºmb.o^�%D 8 

`3v9(kn, "nh�ÅÆ9()C?%@ÉÊ$'C. MCFG ��<@�.k)(

CYP3A4 .\n/|<&', -å�bO* M-1, M-2, M-5 %^*@, >%q��b�<Ù

%9(&'�.��&'*%ÉÊ$'()*. 56) &'��ù���¦-.�þ��b��

G���3�X*GH.k)(�G�@;|^GH\nD&'�¦-.�þ����@¤

9���9()C?%@ïð&'(kn, 68) �G��ZÅ.\n���&'���@ZÅ

X*?%@Ò	&'()*. a�½�é �h.� ALT, AST k\s T-bil @��9()

C?%#$, �G���|@ MCFG �&'���.ñò9C×�w@ÉÊ$'C. mC, 

MCFG RSHl 30 `´.k/*��� MCFG �����.vV_( ALT k\s 

AST % T-bil � 28 `´\n��9C (Fig. 22). Shimoeda $ 69) ���[lG3�X*G

H.k)( T-bil �¤9)���, RSãOCn� MCFG ����� (concentration/dose 

ratio: C/D Þ) 3��&QC?%3ïð9()*. mC, Muraki $ 65) ��Ù�På3ß/

CGH.k/* MCFG �Ùúµ¶.L)(, �G�� AST, ALT � MCFG �����
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.ñò9^#_CD��, T-bil ���� MCFG �RSõ�.k/*�����3�ã.

��&Q*?%3ïð9()*. &$., �G���3DLGHb�|¯û%Þß9( 

AUC �ÁÂ"nh^�.�ý^ü�^)D��, 	�^�G����ë¤, MCFG -å

�������@��9C?%@ïð&'()*. 56, 57) a�½b� MCFG ���-åk

\sÙM����ñò@�ý)%�y&'*����49()^#_C. mC, 30 `´� 

T-bil ����P§#bO_C@, ���.��/�¨ø§.é¼&'C&']_t%rÎ

&'()C. ��.k)(�, 14C-MCFG 25 mg 3¯=RS9Cë¤����� MCFG =

~ã�, 28 `´mb. 70% ��bO_C?%@ïð&'()*. 56) mC, V9�.

MCFG 3J_úRS9Cë¤DRS¼ 48 ÁÂmb.&'�� 43.9%, ��� 13.2% @

��&'C%ïð&'()*. 61) iÖ�.GH�oµ3�89Cë¤%�ü�Ìü�O*

D��, a�½.k)(�&']_�.\n��#$&'��� MCFG ���@ÄÅ9, 

��C>��� MCFG �����9C×�w@ÉÊ$'C.  

\ AST, ALT ^����!���.k/*²Ã���3ÒXD�bOn, ��-å�^�

��G�3õöÕ)X*D�b�^). ��C>, ��GH@¬�bO*ë¤, !���

�±`d.Þ½9C��Ùúµ¶��µ�J�9.�)%ÉÊ$'*. 9#9, aïðb

���½3å�X*?%.\n AST, ALT ��µ.Ä'(�®C�� MCFG �����

3�Ê*?%@býC. &']_�.i)ÛÜ^ AST, ALT ���@â?*?%Do^�

^). ��C>, MCFG 3±4X*.OC_(�, �G���µ@ MCFG �Ùúµ¶�

ñòX*×�w3�mÊ(��3o]uv@O*.  

\ MCFG ���
�;-£¤�@ 99.8% ��%	�, �����o^)?%#$ 61) ü

�côõ�.k)(��w�Z)%ÉÊ$'(ýC. 62) 9#9, 
�;-£¤�@ 97% b

On, MCFG %C®
Ë�5W��pü�bO*f�þ�e���b�, non-albicans 

Candida 3âð%X*�côõ�.�9(��bO_C�½@ïð&'(kn, 70) mC, 

�<b� C. glabrata .\*�côõ�.�9( MCFG @ñ°9C%)]ïðDO*. 71) 

f��Ô�côõ�.k/*������.k)(��dS��6d�8��°�¦� B

@��&'()*@, 62) ?'$�����f%��4.\*�����4k\s��4�
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ïð@�)^��8^#$, óôõ]4.�*\]^<·�23ß/()*GH�	
H, 

På.i)¤9�)*@ZÅ9()*\]^GH.�9(�±4@��^ë¤DO*. ?

�\]^��.\n�½ 2, 3 b����%9( MCFG 3¶·9C. ?'$��½b�, 

MCFG RShÂ���oj\n Candida �ÁÂ3x>(kn, W�ÕÖD�£l�.O

*?%#$ (Table 19, 20), Candida �côõ�.�9(, MCFG ���bO_C%ÉÊ$

'*. mC, �½ 2 .k)( MCFG RShÂ�.��[��W�lG���%^*��

Lf�¬^���JK���£@x>$' (Table 20), �½ 3 b�÷���£@x>$'

C (Table 20). ^k,  �½ 3 b���Lf�¬^���JK���£�x>$'^#_C

@ (Table 20), ��(ð��c£�^�.\*D�%ÉÊ$'*. 

�½ 2, 3 .k/*RSHl 5 `´, 8 `´�RSõ������ MCFG ���, �½ 

2 b��'e' 4.6, 4.4 �g/mL (Fig. 24A), �½ 3 b��'e' 2.5, 2.7 �g/mL �_C (Fig. 

26A). RSHl 5 `´% 8 `´b�ý^�µ�x>$'^#_C?%#$, RSHl 5 

`´.�>ôF|�¶.º9()C%ÉÊ$'*. �½ 2, 3 .k/*RSõ�����

����, ¼�$ 72) @Ñwü�GH.k)( MCFG ����K3 C%ïð9(

)*F|�¶�RSõ��%C�� úbO_C. mC, Ñwü�GH.L)(ïð

9()*F|�¶���� MCFG ��j�3 72) \nk>$'*RSõ���, �½ 2 

b� 5.2 �g/mL, �½ 3 b� 4.1 �g/mL %^n, iE�%��ý^ü�^#_CD��, 

�½ 2 b� �E�%Þß9(iE�@��Z)�bO_C. mC, MCFG � 1 `RSã

� 3 �½bC�bO*.DÛP$§, ��� MCFG ��±`d.��ý^ü@�®C.\

�½ 3 �Ùí��½ 1, 2 %Þß9(�ý�, 5
à¢@�ý)%�E&'*?%, mC, 

�½ 3 .k)(�£z����C>.��e�Ñ¦�3�49()C@, ��e�Ñ¦

�� CYP3A4 3�®>%X*���-å!�3é�X*?%@ç$'()*. 73) MCFG 

�ÁÂ¨c%9(�  P450 ��S�&'���>��ý��^)D�� , MCFG � 

CYP1A2, 2B6, 3A4 §.\n-å&'*%ïð&'(kn, 58)\��e�Ñ¦���4.\

n MCFG �-å@��9C?%@ÉÊ$'*. mC, �½ 3 .k)(�(lG.\_(

��.
�;-@��9()C. 
�;-£¤��	) MCFG @
�;-%%D.��
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.��&', ��� MCFG ��@ZÅ9C?%^�@ÉÊ$'C.  

�½ 2, 3 .k/*RSõ�.k/*���� MCFG ����'e' 4.4 g/mL ��, 

2.5 �g/mL ��, =6ù MCFG ��� 9.2 ng/mL ��, 6.9 ng/mL ��bO_C (Fig. 24, 

26).  Pfaller $ 66) �8�8�~��À\n9A&'C C. albicans, C. glabrata .�X* 

MCFG � MIC 3�'e' 0.007+0.06 �g/mL, 0.007+0.03 �g/mL %ïð9()*.  �Y, 

Azuma $ 58) �|¯û.k)( MCFG 75 mg 3 1 ` 1 =.(Õ-RS9C 4+7 `

´�RSõ�.k/*���� MCFG ��� 2.4 ± 0.1 �g/mL, 0+12 ÁÂmb.9A&

'C�� MCFG ��� 0.13 ± 0.05 �g/mL bO_C%ïð9()*. �½ 2, 3 .k)(

�� MCFG ��k\s C. albicans, C. glabrata .�X* MIC �EF�o_()^)@, 

�'e'����=6ù MCFG ���yF&'*âð� MIC %CÝ���.�C'

()C. mC, ?'$��½.k/*���� MCFG ��%�� MCFG ���ÛÜk

\s MCFG .�X* C. albicans, C. glabrata � MIC@ Azuma$ 58) �ïð%CïbO_

C%�FX*%, �� MCFG ��� C. albicans, C. glabrata .�X* MCFG � MIC 3

2+10 gÝ��=n, ��C>. MCFG .\*���K@ $'C%ÉÊ$'*.  

��\n, MCFG � Candida �côõ�.�9(����K@ $'*×�w@Ò	

&', 8�6d�pü�.Zôßw� C. glabrata @âWbO*ë¤��G���3

�X*ë¤^�, ?'mb���¶·��o^#_C Candida �côõ�GH.�9(, 

MCFG @�����¶·�%^*×�w@Ò	&'C.  

aJ�� 3 �½���¨X3��� MCFG ��%%D.J�9, �G���µ@��

� MCFG ��±`d.ñòX*×�w�, f��Ô�côõ�.�9(D=6ù%9(

z(ü� MIC mb��� MCFG ��3��&Q*?%b��%^*×�w3ÒX?

%@býC. �¼�{�«þ���%��w�F�3ÞÇ.9, ��GH3¥�9(J�

X*%%D., »�@q)À�\]^� ^z¶.k/*Cï�J�D�F9()*.  
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a!"�`a��dk\sÒf�e����XY^������ÇV%,  $'C��

���%��w�ÛÜ3Þ$#.X*?%, k\s?'$���.L)( TDM 3o]?

%��4w3J¢X*?%3´�%9C.     

\ Ï 1 �b��1@àó^à�3 IS %9(±49, GH.k/*���`a��d��

EF23��9C. �Q(aEF2.k/*`úk\s`ürÐw, ��3,£�æ9C

ë¤����ìFw.L)(J�9, 9�¼ 21 `´mb�JÙ.L)(ìF#L��^

q�bEF×�bO*?%3Çx9C. mC, ���`a��d%	m�.�4&'*�

�.\*Fã��`a@^)?%3Çx9C. 

Ï 2 �b� Af .�9(`a��d.\*����3o_()*GH.L)(, �4¼

�������P3EF9, `a��d������%���K�ÛÜ3ÞÇ.X*C>

�º:^9��%9(RSõ�@:9()*?%3Ò9C. mC,  $'C�.9�9C

���`a��d��% 3 c�GH.k/*��¨X3Þß9, `a��d� Af .�

X*���K������èæ�.¼Ð9(kn, ��w%��4¼Ð.��F���À

@æÑX*×�w3Ò9C. 

Ï 3 �b���GH 36 c3`a��d�����h%¿Àh.5/C�b, ���

�w%���`a��d���ÛÜ3Þß9, Af 3S��.6dX*.��F�����

�`a��d��@uvbO*?%3Þ$#.9C. mC, ���`a��d�����

�4ãèæ�bOn, ��¥�.i_(��w@ $'*?%3Þ$#.9C. Ï 2 ��

£KD�Q*%, ¨�RS¼�`a��d���µ¶�¬�bO*?%#$, ��b�R

4.�9(�, Xâ(�GH.C®4ã3��9, �:��3¿ÀX*?%���bO*

%£P'C. 9C@_(, `a��d.\*��w3Ç�9, ��43+Ê*C>.��

����3�	
��X*?%@�4bOn, �Q(b«���	
��3o]?%

b\n��#LìÎ.`a��d.\* Af ���@bý*%ÉÊ$'C. 

Ï 4 �b�GH3��%9C���=6ùÒf�e�����, � MCFG ��%��
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�K�ÛÜ3J�X*C>., ���=6ù MCFG ���EF23��9, 	)ô�b

J�@×�^?%.�Ê, ìF�^Fãw@ÇxbýC. mC, ��b MCFG 3RS&'

()*GH 11 c#$ $'CJÙ����=6ùk\s� MCFG ����ã^�ÛÛ

Ü.O*?%, MCFG ���
�;-£¤�� 99.8% bO*?%3Ò9C.  

Ï 5 �b�, ²k\süôõ3d9CGH.p���% MCFG .\*pü�

��3jo9C 1 �½, k\s Candida �côõ�.�9( MCFG 3RS9, ���

K3 *?%�býC 2 �½.L)(��¨X%��� MCFG ��3Ò9, �G���

µ@��� MCFG ��.ñòX*×�w�, f��Ô�côõ�.�9(D=6ù%9

(z(ü� MIC mb��� MCFG ��3��&Q*?%b��%^*×�w3ÒX

?%@býC. 

`a��d%Òf�e����Î��^*)À���bO*@, �'e'����K�

�����èæ�. $'*×�w3Ò9C. `a��d�!"hÂ�. TDM �D%.

±4&'*âý��%9(, /.�F�f���8�jF���%^_C@, ��´��

��9���]Þ¤^mmbO*. �=�!"b�9��33F9, �F������b

��w��<X*D��, `a��d���µ¶�MÙü@�ý)C>±4.OC_(�

TDM @�4bO*?%3ÒX?%@býC. mC, MCFG .L)(�ÞÇ^´���3

F�bý^#_CD��, ôõ�(ðü� MIC 3
6î9�%9(��� MCFG �

�33FX*?%.\n��w3 $'*×�w3ÒX?%@býC. �=��½�@o

^)C>��.OC_(ü�.RSã33FX*?%���bO*@, ��%òo9(

TDM 3o]?%b���:;<@×�bO*?%@Ò	&'C.  

\ ����.k)(���3¥é�.÷øX*C>.��JK����Áq3D%.tÕ

�rÎ@^&'*. ���Yb, 2��hë�2C^:Ö���^�.\n���¶·�

�Ë�%^_()*. ��÷ø���%9(������34)*?%@bý'è, TDM

�tÕ.\*rÎ3�Ê, �fÕ@�����:;<.¦§X*�b¨)³�%^n *. 

ÐÑ TDM ���%^*����<.X©^)@, �¼, GH.%_(�º:^��3A

&X*�b TDM �uvw�O*��3�-�6	�9, ��.ä49()�?%@k
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>$'*.  
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