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‘It is not the strongest of the species
that survives, nor the most intelligent
that survives. It is the one that is most

adaptable to change.”
Cliarles Darnevin

/o
w

¢
¢
t
f
s
&

© 104 -



’maﬁl,ﬂé’sumsukﬁwmma
U7 32 aUUN 2 WA, - 8.A. 2565:105-114

NSANYIANLASANINTBIENTAzABLLUIN A

msﬁﬂ‘mmmmamwsuaqmiazmaLLuuﬁwaa
The Study on the Stability of Mannitol Solution
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Chidchonnee Kosolpatanadurong, B.Sc. in Pharm
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e-mail: chidchonneek@yahoo.com

Abstract
Background: Mannitol, an osmotic diu-

retic is used to reduce side effects of cispla-
tin, an anticancer drug. Mannitol injection is
diluted to different concentrations before use,
but no study conducted in Thailand concerning
its physical and chemical stability and sterility
after preparation.

Objectives: To study the contributing fac-
tors upon physical stability of 5, 10, 15 and 20%
w/v mannitol solution in normal saline solution
(NSS). In addition, physical and chemical stabi-
lity and sterility of the 10% w/v mannitol solu-
tion in NSS were studied.

Method: A 2-phase study was conducted.
In the first phase, the contributing factors that
influence the physical stability of 5, 10, 15 and
20% w/v mannitol solution in NSS kept at 2-8
degrees Celsius (°C), and at 30+2 °C, with rela-
tive humidity (RH) 75+5% on day 0, 3, 7, and 14
after preparation were investigated. In the sec-
ond phase, the physical and chemical stability,
and sterility of 10% w/v mannitol solution in
NSS were examined in the same conditions as
in the first phase of studly.

Results: The first phase of study revealed
no apparent physical changes among 5, 10 and
15% w/v mannitol solution in NSS, kept at 2 -8 °C
and 30+2 °C, with RH 75+5%. However, visible
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precipitation was observed in 20% w/v manni-
tol solution in NSS, kept at 2-8 °C from the third
day onward, while there was no change in 20%
w/v mannitol solution in NSS kept at 30+2 °C.
In the second phase of study, 10% w/v man-
nitol solution in NSS presented physical and
chemical stability, and sterility throughout the
study period of 14 days. The pH of the solutions
were 4.5-7.0, % label amount were 95-105%.
No growth of any bacteria or fungi was found
within the study period.

Conclusion: The contributing factors to
the physical stability of mannitol solution in NSS
are the concentration of the solution, and sto-
rage temperature. Higher concentration along
with lower temperature both increase the pro-
bability of precipitation. The 10% w/v mannitol
solution in NSS possesses physical and chemi-
cal stability, and sterility kept at 2-8 °C and
30+2 °C, RH 75+5% for at least 14 days.

Keyword: physical stability; chemical stability;

sterility; mannitol in NSS injection

Citation:
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(experimental research) wisesnidu 2 nou lng
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20% mannitol injection USP grade ¥89U34w
AN.B. Laboratories Co., Ltd. (Lot No. 060549),
normal saline solution 100 mL UDIUTHN Gene-
ral Hospital Products Public Co., Ltd. (Lot No.
2002042), potassium periodate AR grade (KIOA),
sulphuric acid AR grade, starch TS AR grade,
0.1 N sodium thiosulfate VS (0.1 N Na S O) AR
grade, potassium iodide AR grade a¢ tryptic soy
agar (TSA)

aunsal:

pH meter ('ﬁq'u Seven Compact 5220, Mett-
ler Toledo, Schwerzenbach, Switzerland) Tax1u
nsaeuiisulaeuTev wniaes-nala (Usswelne)
d1in Wlewdiounsnaie 2564

NSLATBUADY19EITAZAY mannitol in NSS

W3Bueg1asazate mannitol in NSS 7 4
AMULTNTUY 1aln 5, 10, 15 wag 20% w/v Usung
100 mL sauandlunnsned 1 TnewSouanududy
av 10 fegesdmsunsaneneud 1: Anwidade
FflNasoAILAEININNINIBATNVBIATATATE
mannitol in NSS uwagim3es 10% w/v mannitol in
NSS U3u195 100 mL 91U 40 AI08NEMTUNIT
Anwimeuil 2 ANWIAMUASAATNVIINIEAIN 1179
Lﬂﬁ LLﬁ%ﬂ'J']llU'ﬁ?ﬂ"mﬂL%IE]SUENﬁ'lﬁagﬁWEJ 10% w/v

mannitol in NSS

A15197 1 dnd1uUSuns 20% w/v mannitol injection USP wag NSS 7lalunisinsevansazatesieeig

100 mL
Usuasans (mL) fildiedeudsazans 100 mL
ansilemay aMududu
5% w/v 10% w/v 15% w/v 20% w/v
20% w/v mannitol injection USP 25 50 75 100
NSS 75 50 25 0
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Aon15AnY

nsAnvIUTENOUMIY 2 MU

aauil 1: msanwdadeiifinasemnunsann
NNAYAINVBIANTALANY mannitol in NSS Qjﬁﬂw’]
matladefifinasenisiUasunlamansn naes
a158¥a18 mannitol in NSS lalA ANuuduUeg
ansazanguazgamgiiunsiuing Jeihmsfinm
Ineldndnsiag 20% w/v mannitol injection USP
999U5¥N AN.B. Laboratories Co., Ltd. ua3es
ansazaneietefinnududy 5, 10, 15 waz 20%
w/v mannitol in NSS U31195 100 mL Tuwiath
indonatainuila polyethylene AuIdNTUag 10
Freta (157991 1) Fnswseuansazanefiet
mannitol in NSS Tusiesusn (separate room) 14
MATANSHRELLUUUIIAINLTD (aseptic  tech-
nique) Ynsfnwlaeifivansazaneglif 2 ane
Aol 2-8 °w, RH 75x5% Auiduduay 5
M0819 UagUNNI 30+2 °9, RH 75£5% ALY~
fuar 5 feg dunensiUdsunlamianienin
louA & augu nsanagney Awa1en (visual
observation) UuR1N913-A1 A8819ay 10-15 U
o Jufl 0, 3, 7 uay 14 wdinMnedey Tnes1euna
Hudevazvesansazasfegafinunsasunlas
NINYAN

MOUT 20 NNSFNEIAMILASANINTINNIBAN
MaAdLazALUTIENE T IENsATaNs 109w/
mannitol in NSS §Anw1deninisAnuiiinaiu-
Wududings Wesanduanududuidnisdld
unfiaslulssneIunasvia (edeiieuas 150 Tuds
granmsdaldianun 162 ludeen andufeas
92.59) §AnwldnEn et 20% w/v mannitol injec-
tion USP w83U59% A.N.B. Laboratories Co., Ltd.
WneSeNaTazanefegafin gy 10% wiv
mannitol in NSS U3ums 100 mL lusadunde
waafnvln  polyethylene 972U 40 fa9g
(151991 1) Tudewwen dmadanisimiousuy

NSANYIANLASANINTBIENTAzABLLUIN A

Uswrnide  vhnsanwilaefivansavaidldn 2
an1iy Aeaumngil 2-8 °9, RH 75£5% 112U 20
Moee Lavgungil 30+2 °9, RH 75£5% 311U 20
Fregne dunauarTananisAne o Sudi 0, 3, 7 was
14 w&amsweIon i
21 NAFRUANUASENINNNANEAIN oY
Funansidsunlasmenenin ldun @ AU
MIANAZNOU AuaEen) (visual observation) Ul
2nU-M faegear 10-15 3ud w Tuil 0, 3,
7 uwar 14 lessenunalusovavvesaisazane
Freghefinunisiasuulamianienin
2.2 YAA8UANNAIENINYILAL  Lasn1TIn
A1 pH A28 pH meter LAZILATIZANT BLA 989
mannitol $g38 iodometric titration $1891UNA
Lﬁuﬂ'wLa?{auazehmﬁmwummgm
2.2.1 39 pH
1. gasiege Usums 50 mL ldasludninesuun
100 mL
2. 0 pH A28 pH meter
2.2.2 AATILRM %LA V83 mannitol fe
3% iodometric titration'®* S4unou fall
5n15tm3e 0.1 N potassium periodate TS
1. 44 potassium periodate 2.8 g ldadluinines
U1 1000 mL
2. manduu3anns 200 mi ldaslUluansadl 9o
1 pulazaneduilowontu
3. ARE 9 NenaNTazaly 10% sulphuric acid 20
mL Tdasluaisazanade 2 Tduvsunaulmdniu
4. dars3lRBuas udintindu auasu 1000 mL
SneSenasinaan1iATIzg
1. 14 transfer pipette gaansaza1ef0813 UsHns
20 mL (equivalent to about 2 g) Tdaslu volu-
metric flask YW1 100 mL YSuUSunaseeni
N&WALATU 100 mL wenun o Widiu
2. 19 transfer pipette gaansazangde 1 Usuns
10 mL Tdaslu volumetric flask aw1m 100 mL

a a 1 (3
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USud3inmseetnduaunsu 100 mlL weuun 9
Ty

3. 19 transfer pipette aaansazatete 2 U3u1ns
10 mL Tdadlu iodine flask vw1n 250 mL

4. 14 transfer pipette And1sazany 0.1 N po-
tassium periodate TS Usums 50 mL ldaslu
asazangte 3 Ungn wenun 9 Wiy wdid
TUauu water bath 15 Wil wazisl3ldu

5. 93 potassium iodide 2.5 g Tdaslu iodine flask
Tuto 4 Ungn wehiun 9 Tty wdadeialilud
Haduian 5 wdl

6. vemtutle 4-5 nen aduansavanede 5 Unan
w9 Ty wdihldlawsedu 0.1 N
sodium thiosulfate VS auansazaneildeudann
fuhRuduldiid (v sample)

%LA of mannitol =

Thai Journal of Hospital Pharmacy
Vol 32 No 2 May - Aug 2022:105-114

35n15tm383 blank solution
1. 14 transfer pipette @mﬁ’mé"u Usuns 10 mL 1d
aslu iodine flask UM 250 mL
2. 19 transfer pipette andsazany 0.1 N potas-
sium periodate TS USums 50 mL Tdaslu
asazatete 1 wenun 9 Ay wdhliang
U water bath 15 wit uaziel3ldu
3, 4 potassium iodide 2.5 g laaslu iodine flask
lute 2 Yagniguun q Tidrfuudfendlilud
fiaduan 5 wil
4. ventuds 4-5 ven aduasazanede 3 Ungn
w9 gy wahlulawsedu 0.1 N
sodium thiosulfate VS auansazateaeudain
FuRudulaiia v blank)
Sanav %LA 993 mannitol Iaeldgmsstelud

(V blank - V sample) x 0.1 N Na252O3 x 1.8217 x 100 x 100 x 100 x 100

0.1 x 8.89 x 100 x 10 x 10 x 20

2.3 yedeuANIUIIANNLTE (sterility test)
MN1IageumMeis direct inoculation adlue1nns
Aoadovia tryptic soy broth (TSB) ALAs1ziia
LUU total plate count wazsreunatduiesazves
7U7U plate ﬁwuvﬁam‘%nﬂuau‘lm

NANISANE
= o
NANISANYINaUN 1
\Wun1s@newdadeniinan oni1ua11uaa
in NSS
PAMUINTY 5, 10, 15 war 20% w/v NUIN U

ANTNNWAYAINVDIFNTATANY  mannitol

i 0 msazaremegmnanudutudnuazn
monmiduansazansla LWiSd liflasneu et
asazanesiegne Anududuay 5 flegiauiu
%’ﬂmﬁqmmﬁ 2-8 °%, RH 75+5% wu? hifins

WasuwUawnanenmessansazanesiegsiin
WUTU 5, 10 way 15% w/v aaensveviian 14 Ju
FVINISANEY  WANUNITANAZNBUTDIAITAZ A
F0819 20% wiv RauATuRl 3 aeanisAnEn was
dlothansavanuietanudutuas 5 fegien
LﬁU%’ﬂmﬁqmmﬁ 30+2 °%, RH 75+5% wu3nhaidl
mﬁmﬁaul,wmmﬂmamwmaamﬁazmaéfﬁaém@ﬂ
ATy maenszeziia 16 SufivhnisAnen a
wanslunsadl 2

nan1sAnenaud 2

WunsAnwanuasanInmianienn naail
LazANAUTIANLT B ENSaZaNY 10% W/v man-
nitolin NSS wu31 $ufi 0 ansazanesegeidnwas
mamenluansazarela 1888 ludfimeneu
LﬁaﬂwmiazmaéfﬁaéwmLﬁu%’ﬂmﬁqmmﬁ 2-8
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NSANYIANLASANINTBIENTAzABLLUIN A

A1519% 2 911U (5e9aL) VIR NNINNSIUABULUAINI9NIEAIN VB9E15aLAa18 mannitol in NSS 7

Aty 5, 10, 15 uay 20% w/v figauuindl 2-8% uay 30+2°9, ANTUGING (RH) 75+5%

N 0, 3, 7 kaE 14 NaINISHS8Y ANWIANILIUTUAE 5 fIDE19

AU (3agaz) va9R29819NEn1SIUAYURUAINISNIEATW

o o

Y8981582a18 mannitol in NSS iUty

e)Y 9aund, ANNYUFNINS
5% w/v 10% w/v 15% w/v 20% w/v

Y 2 — 8 °%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
o 30+2 °%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
o 2 - 8°%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 5/5 (100%)
w3 30+2 °%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)

Y 2 - 8°%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 5/5 (100%)
mn 30+2 °%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
o 2 — 8 °%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 5/5 (100%)
e 30+2 °%, RH 75+5% 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
RUELNR

0/5 e LnUNISUASULUaINNNNIEANYBIENTaTaEF081991d 5 Fhae Jersaninaisazaiela 1ufid ldnunenou

5/5 M8E WURENaUEYIYUY VBaNTara1ufIagIeva 5 fiagng

RH 75+5% 9113U 20 Mg Waggungil 302 °,
RH 75+5% d71u3u 20 §19819 wud1 bddinng
WabuwUasmenienIn s Judl 0, 3, 7 way 14
waIMese  WefnwAuasEan MYnGLaiinu g
a1sazangdneg1ell pH agluyie 4.5-7.0 uazdl %LA
984 mannitol 8gluY3e 95.0-105.0% g Suii 0,3, 7

way 14 guaieu® ot

wazlununisiaseyulaves
WWOLUATILSELALIYDS) & JU? 0, 3, 7 way 14 a9

a ) a
NSRS AILAAILUANSIN 3

anUsewa
TunsAnwmaun 1 wunansazans 20% wiv
. a a = A & o ‘:4'
mannitol Suinsanegnaudvunitilanusnuid
aungfl 2-8 °, RH 75+5% Wussewiian 24 47l
wazUSINauRE oW RNUNNTULWIUN 3, 7, hay 14 9849

nsAnw walinunisanagneufioumall 30+2 °,

RH 75+5% @auansazans mannitol in NSS 7ifaa7a
W 5, 10 way 15% wiv linunisidsunlaamia
eI 2 PNYUNNA MADATLLLLIANTANY
14 Fu Fao19e3ulein mannitol fiAnisazans
amm‘ﬁqmmﬁﬁ’] vilviansavanedud uaziinnis

01 garudadedamasnenuAEn Iy g

AANEAN
MENMURINISANY Ao AmIduYesansazane
wazgaumilunsiuing Tnsgamgiiuagamnuiy
Pmnzanlunisifiushwiansazas 20% wiv man-
nitol in NSS #® gaunall 30+2 °4, RH 75+5% diu
a15azats mannitol in NSS fiamududutiosnia
yiFeiy 15% w/y aunsaifuldvisrigamni 2-8
war 3042 °%, RH 75+5% 271AN1SANWIEINUTN
a15a¥ans 10% w/v mannitol in NSS tJuadnusdy
FUTTIAILAIENINNNINENINAG DAY I TLELLIAT

A o = ) o & Y v aa Y]
NMINSAN®T 14 W LaggUUUANULVUVUNNNTEN
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A151991 3 AMUASANINNIAYAIN NIUAT LazAMNUIIFINLTDVBIAITAaZaIY 10% w/v mannitol in

NSS @nw1 20 $984

[

Tuil AU, ANNAUFUTNS  ANuaENINIBA TN pH  9%LA of mannitol Sterility test
2-8 °%, RH 75+5% asavanela Wld  6.16 + 0.2 100.0 + 1.2 NG
, lainungnou
JUN 0
30+2 °%, RH 75+5% ansavanela Wfd  6.16 + 0.3 100.0 = 1.0 NG
lununznou
2-8 %%, RH 75+5% ansavanela lifid  6.05+ 0.1 1005+ 1.0 NG
o Linungnou
IUN 3 -
30+2 °%, RH 75+5% arsavanela Lifd  6.15+02 993 + 2.1 NG
lununznou
2-8 %%, RH 75+5% arsavaela Ll 593+ 0.1 1005+ 1.4 NG
o Linungnoau
AUN 7 e
30+2 °%, RH 75+5% ansavanela Wfd 596 + 03 102.0 + 2.2 NG
lununznou
2-8 °%, RH 75+5% arsavaela Wfd  6.00+ 0.2 100.5+ 0.9 NG
o Linungnou
1N 14 o
30+2 °%, RH 75+5% ansavanela i@ 598+ 0.1 1013+ 1.8 NG

lanwunznau

nBwma: NG = Linun1siasaiulavesdenuniiisouasites

F189UKA pH waz %LA of mannitol uaedsuazdiundouuuunsgi

THifietestiuaning cisplatin-induced nephroto-
xicity snnilguedlsaneuiasyid fedunsinu
Fudenanududusananuvhnsdnuluneudi 2
\efnwnIuAIENINYIINIEAT MNaAd ez
Usenide iielindunsanansatmanisaneiun
TlumsiaunszwIuns Maeseuenaiividaiiil
1389l mannitol injection S8
PnuaNSANIREUTl 2 AsAnwAuag
AMWINEAMN MAAT wazAIUsIATINITBves
10% w/v mannitol in NSS WU Aant93zeziian
msfnen 14 Ju linumsdsundasmenisnm

asavangieg1edl pH aglugie 4.5-7.0 uag %LA

999 mannitol aglugig 95.0-105.0% Julumy
YOMNUATDINFIRISU USPH Lagn1snadauaiy
Usennidediedsns direct inoculation Taeld
omsiasadeuia TSR lziwumm'%zglﬁuimsuau%a
LuATiBouas e

MANENSANEI 2 pevudnediu tndunsuag
LWSELENATUN AN TOUINANISANBINIATAUAAT
Aty anmwndeylunisiiushunfinzey
fwuniuduganislien (BUD) vesansazats man-
nitol in NSS WagaN1TI NN UNNSIASILENTAL AT
mannitol in NSS et ieanszesnaisenas
N15USsEveE T samﬁy’ﬂmmiaﬂizﬁ’u@mmw
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Auvasndgveseunisulngiveyan1sAnyii

auatvayy  nanlagagufe  Anudutuves

a1sazate mannitol in NSS fiiewSeuenadi-
$10n Tsamenuaseia denwseuliami ield
Unsiun1e cisplatin-induced nephrotoxicity A®
ALY 10% w/v mannitol in NSS 81yl
91U 14 Fu deifiudnuniigamndl 2-8 o, RH 75+5%

YBANNAVBINITANEI

AFUATIEAUIUI mannitol AnvusluLnde

)2,9

fn5u Aen1sld gas chromatography (GC)* dia1u

gnAeY Wil wazannsauenansUuiUouldania
33 iodometric titration usiiiasanlssmeruiaiite
SrnsusuUszana vililiansnsadnmagiosii
lipoUaUDINENITNAINANAUAITS N INGIVIA LA

LONEIIE19B4
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NSANYIANLASANINTBIENTAzABLLUIN A

mMsddlangifimbenuneoueniiailisegs uag
AeeneiHusulsTIaE M vilnldviuseaiy
doanslideyn  Mdundunsaunaniadenldds
iodometric titration Tun1s@nwifana

ayUnanIsANen
INASANYINUIN ANUIUTUYDIRITALANY

mannitol  wazgaamilumsfivinw  Wulede

fTHAR DAILAIANINNIINIENINYBIANTALANY
mannitol in NSS tileanuidudunes mannitol g
T waziiusnwfigumndmaziialenalunisan
AZNBUYDY mannitol Laza13azane 10% w/v man-
nitol in NSS JAMUAENINNINIEAIN NAUAT uag
ArAUTIENLEe figauvindl 2-8 °v uay 3042 °w, RH
75+5% Huszesiian 14 Tu
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Abstract
Background: Tardive dyskinesia is a sig-

nificant adverse drug reaction of antipsychotic
drugs.

Objectives: To study incidence and ma-
nagement of tardive dyskinesia in psychiatric
patients.

Method: The study was retrospectively

conducted by reviewing medical records from
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Incidence and Management of Tardive Dyskinesia in
Psychiatric Patients in A Psychiatric Hospital

G24.01 w3egiheideinsiilasueinisindoms
gundalailasunisiideds vinsinTizvideyalagly
FOFLTINTIAU

a3y nIsAnwrinugUaeiiine1nas
dndewmen T1uau 112 au Amvilugtinisaliogay
0.14 91g1abevesaeAa 53 T daulngifumane
l95ums3dedelsadauam (F20-F29) winiign vians
Ao sindemmerimuannign A seun
$1wau 105 Ay Aalluseeay 72.41 §1m3uevili
iAnemsindemne wuerdulsaIanguin iy
auvmInTigadesesas 70.06 &17851697uNTGN
A® Fluphenazine long-acting injection 71599AIF
01m15ndammenaaulvgsanislasnisanvuineii
uaumg sesasndenswdeululde clozapine
wieenduiinuidessiing) Fenuiraeaulygl
9n715anasseliioInIsuaiainlasunisianig

ayuna: 09n138ndeimnemugUinIsaliosas
0.14  gwlngiunanmslderdndsainnguiniuaz
{oldsunissanisgiaedonsitunioainise
[y

Aty 91nsEndelvnen; 15Anedniag; eeny
15A30

A1581989UNAIY:

\QEgT neuand, YUY Isedsudy, nuadni Tausny, efish
WA, UsY ygyde. aUfin1saluazn1sdanisvetennis
gngawnenludUlisdnnymMfnuiBamssauiuugaunds
yaslsmeuiadnnauiamile. nsasndnssulsmeua.

2565;32(2):115-25.
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October 1, 2007 to September 30, 2017. Data of
patients with diagnosis code of 333.85 or G24.01
or those without the code but presenting with
tardive dyskinesia symptom were included.
Descriptive statistics were used for data ana-
lysis.

Results: There were 112 patients who
had been diagnosed with tardive dyskinesia,
the incidence was 0.14%. Most of the patients
were male and the mean age of patients were
53 years. The common psychiatric diagnosis
was schizophrenia and related disorders (F20-
F29). Symptom of tardive dyskinesia commonly
presented at mouth and found in 105 patients
(72.41%). Cause of tardive dyskinesia was
mainly from typical antipsychotics (70.06 %)
and fluphenazine long-acting injection was
mostly reported. The most common strate-
gies for management of tardive dyskinesia was
decreasing dose of causative drugs, followed by
switching to clozapine or other drugs with lower
risk. These managements resulted in decreasing
or disappearing of symptomes.

Conclusions: The incidence of tardive
dyskinesia was 0.14%. The common cause was
typical antipsychotic drug and the symptoms
decreased or disappeared after receiving ma-

nagement.

Keyword: tardive dyskinesia; psychiatric disor-
ders; antipsychotic drug
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Abstract
Methotrexate is an antimetabolite agent

with various indications either cancer or non-can-
cer. It is administered by many routes such as
oral, mostly intake once a week while other
drugs are generally taken every day, and pa-
renteral, including intravenous, subcutaneous,
and intramuscular. These various routes of
administration increase risk of medication error
and may lead to drug toxicity. Methotrexate
possesses complex pharmacological property
and its intoxication signs and symptoms are
not specific. Misdiagnosis may occur in case of
improper or non-comprehensive patient inter-
view and investigation. However, there are va-
rious practice to solve the intoxication of me-
thotrexate such as leucovorin administration,
high-flux hemodialysis, or leukocyte stimulating
agent administration. These practices increase

survival of intoxicated patients.

Keyword: methotrexate; antineoplastic agents;

medication error; leucovorin; bone marrow

suppression
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%lymphocyte 18-48%
Hb 12.1-15.1 g/dL
Hct 36-46%
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Toxicity of Methotrexate
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87069'1/871/8730 mineralocorticoid receptor
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ghelsalnainuimauniegifaeidnieiledu-
w2 Inglenazeangaeueslali aldosterone FUrY
MR il Teanmsasiveyyadasy ann1sen-
U Uazannsinanisinveseaalauasiily T9ray
zaonIsaniuluveslsa §1%35U spironolactone
Uz eplerenone (fugilunguidnilassasrady
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997 spironolactone Wag eplerenone Fady ste-
roidal MR antagonist 39397119 finerenone lsine
iiannrieigruuls  sudeluinasoniusguladie
§a8 &11RSUNITIUTENRINEIHNITOINITUAL NS
Ussinaansgeiing el wa. 2564 ludavdldiie
anpIEsIeIn siniulvvedlselauasannitu
idesvasnsiinlsaialauas iaanidonlugiaeiy-
wing 2 Adlsalasaudae aealshnm e
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Phannita Wattanaruengchai, B.Sc (Pharm), BCP
Pharmacy Department, Siriraj Hospital

e-mail: phannita.wat@mahidol.edu

Abstract
Mineralocorticoid receptor (MR) antago-

nist is well utilized in treating patients with dia-
betic kidney disease or heart failure patients.
Its effects upon blocking aldosterone from over
binding to MR leads to reducing cell production
of oxidative stress, inflammation, and fibrosis in
kidney and heart, and thereby slowing disease
progression. Two steroidal MR antagonists, spi-
ronolactone and eplerenone, are underutilized
in such indication. This is due to the increased
risk of severe adverse events such as hyperkale-
mia and worsening kidney function. Finerenone,
an oral novel non-steroidal MR antagonist with
the different pharmacological properties com-
pared to previous MR antagonists, is thus deve—
loped. The drug does not cause gynecomastia
or affect blood pressure. It is now approved by
the US Food and Drug Administration in 2021 for
the indication of reducing the risk of progressive
chronic kidney disease (CKD) and complications
of cardiovascular disease in patients with CKD
associated with type 2 diabetes. The moni-
toring of hyperkalemia and kidney function is

recommended during use of finerenone in such
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patients. In addition, long-term adverse events

monitoring should be further performed.
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corticoid receptor antagonist; diabetic kidney

disease
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1sAlaanuImu (diabetic kidney disease;
DKD) wuuszanaiegay 40 veiieiuvmiulay
asaanduluglsalanneld’  swudeduiusiu
mafiuanudssdunisiialsailouaznaendon’
mw‘fﬁmaimﬁamqaLLazmmﬁu‘IaﬁmqwzﬁmaM
Manenasaldonuaziwadls dwalilansesdonla
anas LLazé’agﬁu%’ﬂuﬂamwl Tngnuin dadiuves
é’ayjﬁuluﬁaanzﬁgvﬁu FfuAINITNTBLAen
goslasias ssdadiumnumdsddunisinlsaiile
uazvaeAlden’ NALUZINY8Y Kidney Disease
Improving Global Outcomes (KDIGO) ey Ameri-
can Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD) 3¢y
T ddsuudemuauausulalinuay sy
ihenaludeslildmunase Tasuusienguiuds
S¥UU renin-angiotensin  (RAS blockage) lan
angiotensin-converting-enzyme inhibitors (ACE-I)
%39 angiotensin-receptor blockers (ARB) 53

feengududa  sodium-glucose  cotransporter2

(SGLT2 inhibitors)*® agglsianu é’@l@iﬁsﬁazﬂamﬁ
uansmataulunisannisaiiulivedse  Fald
gnsanfuimunngalvsiifietasvzasnisiiiu
gadlsadanann  Inewuiinendadineriisadesiu
Lsalauagiialaduiusiunisnsedu  mineralocorti-
coid receptor (MR) fiunniAw’® ety i gng
Anfu finerenone duugnaulmifleangriguds
Wzasft MR @iy steroid hormone receptor

a d’
BUNWU

¥AUD4 steroid hormone receptor

Steroid hormone receptor Wu intracellu-
lar receptor ﬁﬁwaﬁﬂﬁmaﬁﬁﬂ gene transcription
LA2d AN DD TEITLAZIEUUAN 9 Tus1ene Tag
steroid hormone receptor finu leun glucocor-
ticoid receptor (GR), mineralocorticoid receptor
(MR), progesterone receptor (PR) Wy estrogen
receptor (ER) @m15U GR 9zgnnszdulag cortisol Tu
gl MR anansognnseduléifantn aldosterone
wag cortisol WAYDINITAIU MR awyliiinn1sgn
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N15a314 inflammatory cytokine 7114 9 lAuA inter-
leukin-6, tumor necrosis factor-alpha Wag inter-
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transforming growth factor beta, fibronectin iLag
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fma N5l spironolactone wa eplerenone Wiy
Flufslsela@ossildfuengu RAS blocker
leiun ACE- %130 ARB agudn tionTmariinlunisan
Anusukazandayiuludaaizdmniudsvlovilu
Tsaladadeiy wud nsli steroidal MR antago-
nists  iiuAABsiensIAan 1z Inunadely
Fonge® TnsiamzlufinelsalniFesitousisves 3
Ul nudszanm 8-10 i

dwiu finerenone Fudusnfuusevumiin
Iwﬁﬁaaﬂqwéﬂu non-steroidal MR antagonist il
Yoyanuinislieniivuia 5-10 fadndu/fu Tu
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Uszansnmliaeeniin1ssnweme spironolactone
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tide (BNP) waz amino-terminal proBNP laswu
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spironolactone ?Nﬁwmgiﬂ'ﬁﬁﬂmtﬁmﬁ’umiﬁlu
Wty Mndeyansdnwmisadinfuandliidiu
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1§ sunstunsdousnainesdnisemsuassums
USENAANIFaIssN
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q  pH

Extracellular matrix production 1

Myofibroblasts activation

UM 1 wan13nsEau MR (AALUARINLBNANTENBMINEIAY 8)

11B—HSD2 = 11§—hydroxysteroid dehydrogenase type 2

ET-1= Endothelin-1
IL-6 = Interleukin-6
M1/Th 17 = pro-inflammatory phenotypes

CTGF = connective tissue growth factor
IFN-y = Interferon gamma
MR = mineralcorticoid receptor

NF-#B = nuclear factor kappa B

OX = nicotinamide adenine dinucleotide phosphate oxidase (NADPH oxidase)

PAI-1 = Plasminogen activator inhibitor-1
ROS = reactive oxygen species
TGF—B = Transforming growth factor beta

tory concentration; IC__ WINAU 18 nM1® 910015
fenillaseadnadu non-steroidal Feonadumswa
QII ] 4 £ % dl'
vl finerenone nTza18lUTU receptor du 9)
laun androgen, estrogen, progesterone gy
slucocorticoid receptor latay' dwwalaangns
v gj QII Y 1 d‘l = U
JuUgea1zan MR laanidleiiisuiu eplerenone
wa spironolactone Faillassasiadu steroidal®?!
anuwaurlassaseefuandugui 2

Finerenone 1A5UN193U589491N8IANITOANT
LareuwisUsEimAanszelisn  Waliaunsngiay

w.@. 2564 TudoualddnsuanAINULEIYDINIS

RAC1 = recombinant human Racl protein

TNF-o¢ = Tumor necrosis factor-alpha
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se” sUnuuduesulsenukuude film-coated
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dy U 1 v} [\ ydy =
HJermanandelilavunsidouslulszmelne
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H,N B =N
N =
N
Finerenone Spironolactone Eplerenone
MR IC,, (nM) 18 24 990
GR IC,, (nM) >10,000 2,410 >20,000
AR IC,, (NM) >10,000 77 >20,000
PR IC,, (nM) >10,000 740 >20,000
L-type Ca”* Channel >10,000 No data No data
IC., (NM)

JUN 2 lassaiaeuagAana1zaslunisdu receptor (FALUAIIN@AINTONBMINEIAY 17,18)

IC

50 (
AR = androgen receptor

MR = mineralocorticoid receptor
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GR = glucocorticoid receptor

PR = progesterone receptor
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Finerenone: A Novel Mineralocorticoid Receptor Antagonist
in Chronic Kidney Disease Associated with Type 2 Diabetes
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Abstract
Chronic kidney disease (CKD) patients under-

going hemodialysis often receive blood transfusion.
Consequently, they are candidates of infection
transmitted via blood and have high risk of hepati-
tis B viral infection. Guidelines adopted by the Cen-
ter for Disease Control and Prevention, USA, and
the Advisory Committee on Immunization Prac-
tices, USA, recommended to give vaccination to
patients without immune response. One problem
observed was immune response in these patients
either low level immunity or a drop-in immunity
below 10 miU/mL over time. Close monitoring of
the immune level after hepatitis B virus vaccina-
tion is therefore necessary. Re-immunization in
these patients with low immune responses should
be conducted, but the administration injection and
dose may be different from other subjects. In case
that the old vaccine brand ran out of stock and
the new brand vaccine is administered to patients,
thereby affecting the immune response of patients.
It is noteworthy to set schedule of monitoring
immune response and vaccination to patients so
that immunity effectively response and health-
care provider can prevent CKD patients undergoing

hemodialysis from hepatitis B viral infection.
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Abstract
When patients with cirrhosis developed

esophageal varices, risk of esophageal or gas-
trointestinal variceal hemorrhage was increasing
and result in higher mortality. Non-selective
beta-blockers (NSBBs) are the medlications of
choice to reduce portal blood pressure and
prevent esophageal or gastrointestinal variceal
hemorrhage. However, the use of NSBBs in cir-
rhotic patients with refractory ascites, which is
a common complication, may lead to hypo-
tension, hyponatremia, hepatorenal syndrome,
or worsening ascitic manifestation. Therefore, it

is crucial to properly select NSBBs in refractory
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Use of Nonselective Beta Blockers
in Patients with Refractory Ascites
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ascites to prevent esophageal or gastrointesti-
nal variceal hemorrhage with consideration in

terms of efficacy and safety for patients.

Keyword: refractory ascites; cirrhosis; proprano-

lol; carvedilol; nadolol
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NSBBs = nonselective beta blockers
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Abstract
Kidney disease is a serious health pro-

blem, and number of patients is gradually
climbing. Cause of renal dysfunction in children
varies with age. In young children, it is mostly
caused by structural or genetic abnormalities.
However, Infections and other illnesses are the
most common causes in older children. As a
consequence, function of kidney is declined and
has an impact on waste disposal, water and
mineral balance in the body. Carnitine level is
also affected and may result in carnitine defi-
ciency with disorder of the body. This deficiency
in patients with chronic kidney disease are found
and known to be caused by inadequate con-
sumption of carnitine-containing food, reduced
capacity of kidney to synthesis carnitine, (0ss

of free carnitine during hemodialysis or perito-
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neal dialysis, and loss of acyl carnitine by renal
excretion. L-carnitine is supplemented as it is an
active form but at present, no recommendation
for initial dose of L-carnitine in pediatric patients
with kidney disease who are on peritoneal dia—
lysis. However, the dose of L-carnitine for those
who are on hemodialysis is 10-20 mg/ke after
hemodialysis and L-carnitine is administered by
injection. In Thailand, L-carnitine is available
as oral dosage form only, and its commercial
product is food supplement. Nowadays, study
on efficacy of L-carnitine in end-stage renal di-

sease is limited, and further study is needed.

Keyword: L-carnitine; carnitine deficiency;

end-stage renal disease; peritoneal dialysis,

pediatric patients
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L-Carnitine Supplementation in Pediatric Patients with
End-Stage Renal Disease on Peritoneal Dialysis
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L-Carnitine Supplementation in Pediatric Patients with
End-Stage Renal Disease on Peritoneal Dialysis
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L-Carnitine Supplementation in Pediatric Patients with

End-Stage Renal Disease on Peritoneal Dialysis
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