nsLsLNanInAanssungUae ldiuaisemmrae alde AaN laaneLatingea e s

1
a =

mqmaﬂggm ANTELEN

3‘1/1mﬁwuﬁ“ﬁﬂu@'qwﬁwmmiﬁmsmmwzﬁ"ﬂqmﬂ?ma&mmﬁmmmmumﬁwﬁm
A1 T NARTNITNANIN NATIUNFTNIIN
AN ATAART QAN TINMIINENAE
Tnnsdnun 2547
ISBN 974-53-2085-4

&

AUANIVRIPNAINTLNMINENAE



PHARMACEUTICAL CARE FOR PATEINTS RECEIVING PARENTERAL NUTRITION

AT BUMRUNGRAD HOSPITAL

AOUUINYUINNS

A Thesis Submitted in Partlal Fulfillment of the Requwements

R WIS ﬁﬁmﬂlﬁmﬁﬂﬁ A

Faculty of Pharmaceutical Sciences
Chulalongkorn University
Academic Year 2004
ISBN 974-53-2085-4



o a a

Mganenunatingeanmys

e AN gA1 oFiLle
AU \ndTNTINARTN

o‘d‘ L) G o o a
GREREEIT Faite) Haaepnansnange ag.angyie 1973

a‘d‘ 1 v o o Qr = a ]
mmmmﬁnmmu (0N) WATNT NHAFANA LIBILITEYIN

[

BN

Adaanentinug nstsuNanndrnssuungiaanlafuaisaimismisiaaniaann

U

AzINATANAAS qANaINIniNNANENaR audR Iianentinuseriuiiiludo

UiaBINIIANHIANUANGAFLTAI N TTUTIA

.................................................. ALLAPDLE [N AT A RFT]

................................................... 192811NTTNNNG

(3R9ANAMIIANTE BARIN @;ﬁmaﬁmqa)

................................................... aNa13eLEN N

[ % 6\

AEN1)

D)

(Hiram1ansnansed na.angvia 3190

................................................... a1a79eMLFnETN (H13)

(ndTns ANAANH ﬁfmlﬂ?mﬁ;q)

................................................... NITHNIT

................................................... NITNNIT

(8181957 A3 830N WARA L)



ningen a3len m@u’?rm@mqmﬁmmmLm'nliﬂwﬁié’%umimmimwmmLﬁ@m‘hﬁ'

TiﬁWﬂﬂUﬁ@ﬁﬁ@ﬂ?ﬁE{]ﬁf (PHARMACEUTICAL CARE FOR PATEINTS RECEIVING
PARENTERAL NUTRITION AT BUMRUNGRAD HOSPITAL) a. fif3nin: HTaeANangIanse
AT.ANg e Fos1TMA, a.iinmndan  an.nuadna (399133054, 96 Ul ISBN 974-53-

2085-4.

= oo e o A = Aa A Ao X o Ay ve & o
nsAnsBRdngsrassudnieAnmilyminiiadiasainaminedulugihenlffuaisemmisvasnidennn  uas
saueAne ety datisld AnuwmanzansesndsBLaza s msngae1ii nazunsndeu dss@nina uazuwaldunis
. . B S S ANWNILS A o o . da X
ganfuresunnduazyAaInInINsundgninaadeuiewndanslideianewuz e lasiunazudladoymniaau
Tuftlae 82 9eliiuanse I maenide R NaaneLNatngeen ) SreudnanautiuAn T SuanAN 2547 wudd
doulngy 42 918 (Feway 51.2) ugae fengeds 58+13 T laannunnngaldunlsauzife wuludilos 39 e (Feuay 47.6)
4 o oAy i 4 0 Y vy % ve
wazlsadwusnnidusaun 2 Taunlsafeanuniasne s wuludilasaiuau 19 me Gevas 23.2) fihevianualézuanseims
NNNALARBAAT 122 AT 98 A5 ( Feuay 80) wunsliansennnsusdauniauaenidansn way 24 asadunsldiansenns
z// A o 1 1 A o 1 1 % 0'/ v dl Yo
VINANIUABARBAAT WUT @nsaintsdaunsvaeadanndeulun (Fewsr 31.6) gndsldludilaefldfuaimnsann
a o o % 1 L Yo o = = o k% F%
aAnemg liiganefuaudesnis wudddee ldsunasnuiasmeuaz TUsfiumanzaniuanuseinisiesas 41.8 199019
THAN90IMNILNFUNNABAABAAT  ANZUNINFRUNNLNINTAANAIAIN IHFLA90MNILNGIUNIABALARARIAS  N10E
Tnhsuuazinunadanaaaisauluseauniguuss  duduansemsisunanisuasaidenagndsldlugiaaniianisgasiulu
maduamsilugaulun (Feusz29.2) dilbannaaldfundsanuuazaisanmaieanaiuaufednig nazumsndauinuuin
d e Y . . ., e d oo XY y -
NgaudsliiuasemmaisunaaendenniAaney llannatesdianinglas Tufntwisunn 89 AN waraNnIaLITIiY
1se@nTnaradnisliansamnsiannanImaanaenn1a1nN i asuil asresinmin ldainnisldansenmsianuan1aiaen
wenRn 13 ARTaNUd i utinresdiaeieay 2 A3 uasnudgilaanunsandunniuememaniaaue s la 9 A
lunsdnentindnailoywninadiesaneis@u 454 a3 iuilymiinaadesiunisliaisamanaanidansn
372 A3s (Fauaz 81.9) uazillufloynninaiiesainaau 81 A3 (Fagaz 18.1) wndanslidasuauuziiaudlauazilaaiuslom
WAy 154 A3 dunnaueuudieud ladywnineadesiunsidaisamnmisuaeniaanai 117 a5 (Faaaz 76) uazilyud
Walesainenaun 37 a5 Geeay 24) Wunislidelaneuusuiwwme 68 a5 tasunisueniy 41 a5 dudawaueuusnliun
wenuauaz InunsgelfiFunsaeniuRNAI MU 74 Uaz 12 AT MINATAL
=< dl a dl dl a d’! F dl Yo A o o
anuansAnea - wndansnutlmifiadesaineninaaslegUee i ua19emmnaaendanaA LN LAY
awnsn Witeusuuzietlasnuuazuilatigwuniyrainmisnisunndndoniuguainmdilosiedaianauuzdoulnnjreands
P o o = a 2 @ o o o Y o X = =~
neleFunspansuduedned  nisudunanisndrnssadludsdndnuaziuaainseanastesdilanguil  Asassiindans

UfiReuetsatnane Tngdnmisuaikiuesnauasaniuauganiuyasnsmanisunndan <) wedun feaiu uazuila

' '
¥ o e~

d‘ a v NI Yar A o
ﬁtymmnm ’rNﬂ‘]_lFJ’]V]@’]"\WUVL(;I’SL%B&M'JHVIPL@i‘].lﬁ’]i‘@’\ﬂ’]ﬁ‘i’l’]\‘mﬂ@ﬂL@‘ﬂﬂﬂ’]

NANT.......... AT RN G (X0
a o aa A -&l rdl

ANUNATN...... INRENITNARDN oo ANNDTARVANTEINUTA oo

= =1 = dl el 1

TnnsAnen ... D547 e, ANNATARIRNIETNUTNINTVN oo



## 4576567733: MAJOR CLINICAL PHARMACY
KEY WORD: PARENTERAL NUTRITION / PHARMACEUTICAL CARE / DRUG RELATED PROBLEMS

NUTTHADA AREEPIUM : PHARMACEUTICAL CARE FOR PATIENTS RECEIVING
PARENTERAL NUTRITION AT BUMRUNGRAD HOSPITAL. THESIS ADVISOR
ASSISSTANT  PROF.SOMRATAI  VADCHARAVIVAD, THESIS COADVISOR
KAMONSAK REUNGJAREANRUNG, 96 pp. ISBN 974-53-2085-4.

The main purpose of this study was focused on drug related problems those happened in patients who received
parenteral nutrition and also aimed to study about indication, effectiveness, complication, and trend of acceptance of other
health care practitioners after interventions for preventing or correcting drug related problems were provided by a
pharmacist.

This study was conducted from March to December 2004, 82 patients received parenteral nutrition at
Bumrungrad Hospital, 42 of them were male (51.2%). The average age of these patients was 58 +13 years old. The most
common disease in these patients is cancer which found in 39 patients (47.6%). Secondly, symptoms involved
gastrointestinal tract were found in 19 patients (23.2%). Parenteral nutrition were given 122 times, 98 times (80%) and 24
times (20%) were partial and total parenteral nutrition, respectively. The most common indication (31.6%) for partial
parenteral nutrition usage was patients can not eat or received enough enteral nutrition. About 40 % of partial parenteral
nutrition cases received adequate energy and protein from either parenteral or enteral nutrition. The most frequent
complications seen in patient received partial parenteral nutrition were mild hyponatremia and hypokalemia. Gut obstruction
was the most common reason (29.2%) for giving total parenteral nutrition. All total parenteral nutrition cases were given
adequate energy and nutrients. Electrolyte imbalance was the most common complication (89 times). Total parenteral
nutrition efficacy can be evaluated by weight change in 13 times of total parenteral nutrition given. There were only 2 in 13
times that patients gained weight. There were 9 from 24 times that patients can switch from total parenteral nutrition to
enteral feeding.

In this study, the pharmacist found 454 drug related problems, 372 (81.9%) of them were related to parenteral
nutrition. One hundred and fifty four interventions were made by the pharmacist to either prevent or resolve drug related
problems. One hundred and seventeen interventions (76%) were related to parenteral nutrition and 37 interventions (24%)
were related to other drug therapy. Among these interventions, 68 were notified to doctors and their acceptance rate was
60.3%. Nurses and dietitians accepted all suggestion (74 and-12 times, respectively).

There were numerous drug related problems seen in patients receiving parenteral nutrition. Pharmaceutical care
for these patients was crucially needed. Other health care practitioners accepted the solutions proposed by the pharmacist.
A pharmacist who provides pharmaceutical care for patients receiving parenteral nutrition should be able to make
systematically plans, perform works routinely and co-operate with other health care team members well to prevent and

correct drug related problems which might occur in this group of patients.

Department......... PHARMACY ....ccccccvvveeen. Student’'s signature..............ccoe oo,
Field of study....CLINICAL PHARMACY.....Advisor's signature.........cccccceeeeivereeeeninne

Academic year.....2004...............ooee Co-advisor's signature.........ccccceeeveeeeeiiinnns
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Product Aminosol Amiparen  Aminoleban Kidmin
Volume (ml) 500 500 500 200
Concentration (%w/V) 5 10 10 8 7.41
Amino acid (g) 25 50 50 40 14.82
% Essential amino acid 39.2 39.2 59 51.6 72
% Branch chain amino acid 18.8 18.8 30 35.5 44.5
% Sorbital 10 10 - - -
% Aromatic amino acid 7.2 7.2 S5 213 10.8
Electrolyte (mEg/Bot)
Na+ 24 24 1 7 0.4
K+ 12.5 12.5 > - -
Cl- 1575 B 3 47 -
H2PO42- (mMol) 2.25 2.25 - - -
Mg2+ 2.5 2.5 . - -
Non protein calorie (Kcal) 200 200 - - -
Total energy (Kcal) 300 400 200 160 57.6
p5797 6 rARTnTENTuuaet laduneansTiRamine i ssindlng
Product Lipofundin Intralipid
Concentration (%) 10 20 10 20
Volume (mL) 500 250 500 250 500
Lipid (g/L) 100 200 100 200 200
Soybean oil (%) 50 50 100 100 100
MCT oil (%) 50 50 - - -
Egg phospholipid (g/L) 12 12 12 12 12
Glyceral (g/L) 25 25 22 22 22
Energy (Kcal/mL) 1.1 2 1.1 2 2
Osmolarity (mOsm/L) 345 380 - - -
Osmolality (mOsm/kg water) - - 300 350 350
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;13199 7 BianTnslas 38U uazussgndeansliu e angibadasnisuusasiu r2)

71 Bunnsfifesnisluusiazsu
G 60-120 mEq
ATy 60-120 mEq

AaD bas 100-150 mEq
wNNLT 10-24 mEq
WARALTEI 10-20 mEq
Nadine 20- 50 mEq

FaLnm 10- 24 mEq
AYALAY 60- 150 mEq

AMNAUT (ascorbic acid)
luTemu

AnnRud 12

nsalnan

luaza

aa
N2aLNLINGNN

o)
z2)
b

MINWL 6 (pyridoxine)

=20

ARNUL 2 (riboflavin)
Amdud 1 (thiamin)

ANHULD

ARINLA
AL
NAIUAY
lalamu
=
wHNT A

TuALATY

200 HAANSN
60 lulpsniuy
5 luTasnsu
400 Tulmsniu
40 HARN3U
15 NaANTY
4 NAANTH
3.6 HAAN3Y
3 Nadndu
600 luTAanin(3300 IU)
5 luTAsnn(200 1U)
10 1U
0.7-2.5 daAn3u
10-15 lulasniy
0.5-1.5 daAN3H
70-140 ulasniu
0.15-0.8 Tulasniu
100-200 TulAsniu
40-80 Tulmaniu

2.5 -4 HaaNs
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AN9199 8 TUALIDEAUANANSUTAAINUTINA1MFU N9 aaAaanA1LN9TIENTARANMUNE

Tutlszinelne
Product OMVI Soluvit-N Vitalipid-N Adult

Thiamine (B1) (mg) 3.1 2.5 -
Riboflavin (B2) (mg) 3.6 3.6 -
Nicotinamide (mQ) 40 40 -
Pantothenic acid (B5) (mg) 15 4 -
Pyridoxine (B6) (mg) 4 15 -
Cyanocobalamin (B12) (mg) 0.005 0.005 -
Ascorbic acid (mg) 100 100 -
Folic acid (mg) 0.4 0.4 -
Biotin (mQ) 0.06 0.06 -
Vitamin A (IU) 3300 . 3300
Vitamin D2 (IU) 200 - 200
Vitamin E (IU) 10 - 10
Vitamin K1 (1U) 2 - 0.15

T v '
Y 1o | U Y

(MuNaiE: Soluvit-N LAz Vitalipid-N  iilun@aimeindnldediunalidiloalaiuanduism

U a

azang lnazarate lutnduageAsLa W)

dl a o 6 1 -dl ] ¥ 3 -dld o 1
£1919% 9 NﬂﬁmmeﬂLLﬁ‘ﬁWE]‘Vlﬁ"]\‘iﬂ’]ﬂlﬂerﬂ’]?ﬁﬂqmuﬂﬂﬂﬂﬁqﬁuqﬂﬁlﬂéﬂ?ﬁimﬂi‘ﬂﬁl

(@an13A1 Addamel N 2117 10 Radamnsaalanninasenismenlutlszmalne)

TUAWTENR ﬂ?‘mm‘ﬁ'maﬂ-ﬂu 10 HaAaAT
lodine 1.micromole
Selenium 0.4 micromole
Ferrous 20 micromole

Zinc 100 micromole
Chromium 0.2 micromole
Copper 20 micromole
Fluoride 50 micromole
Manganese 5 micromole

Molybdenum 0.2 micromole
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Arunanalazdtulanguneranisndanving lulseme ng

Product Vitrimix Clinomel Clinomel GE-1 + GE-2 +
N4-550 N7-1000 Amiparen  Amiparen
Volume (ml) 1,000 2,000 2,000 1,100 1,100
Amino acid (g) 53 44 80 50 50
Glucose (g) 75 160 320 100 175
Lipid (g) 50 40 80 - -
Electrolyte (mEq/Bot)
Na’ 38 56 56 36 36
K 15 48 48 20 25
Cl 37 64 64 35 35
HPO4, (mMol) 3 24 24 6 9
Mg”" 2.2 8 8 5 6
Ca” 3.8 7.2 7.2 5 6
s0,” 2.2 3 - 5 6
zn’' - : - 0.04 0.04
A cetate = 80 120 8 7
Citrate - - - 15 20
Non protein calories 800 1,080 2,080 400 700
(kcal)
Nitrogen (g) 7 7.3 13.2 8 8
NPC:N 114.3:1 148:1 157.6:1 50:1 87.5:1
Total energy (kcal) 1,000 1,255 2,400 600 900
Osmolarity (mOsm/L) 960 840 1,470 1,035 1,427
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MARNUIN N.

wuuiiunindssinuasgilaalnend®ns (pharmacist's patient profile)

CC:

HPI:

PMH:

Current Medication(include OTC, dietary supplements, etc.):

FH/SH:

Dx:

Plan:



Vital Sign /Lab Result

87

Date

Temp

BP

RR

P

BW

/0

TEE

Energy intake

Glu (70-110)
Na (135-145)
K (3.5-5)
Cl (98-106
HCO3 (18-23)
BUN (8-25)
Cr (0.5-1.5)
CICr

(8-10)
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Vital sign/ Lab results{cont.)

Date

Hgb

Hct

RBC  (4.2-6.9x10°)

WBC  (4.5-11x10%)

N

L

M

TLC

Plt (150,000-450,000)

Dextrose

Amino acid.............

Na

K

Cl

PO4

Mg

Ca

Acetate

Trace element

Energy from PN

NPC:N

Osmolarity




Checklist for PN monitoring

Reason for PN:

Type of PN: [ ]PPN [ 1TPN

TEE: Energy needed from PN:

Protein requirement :

Protein received from EN:

Protein needed from PN:

PN regimen prescribed from MD:

Osmolarity:

Enough energy[ ] Yes [ INo

Enough protein [ ]Yes

Rate of dextrose infusion:

Rate of intravenous lipid emulsion infusion:

Monitoring:

Baseline lab completed [ ]Yes
Daily monitoring completed = [ ] Yes
2-3/wk monitoring completed [ ] Yes

weekly monitoring completed [ ] Yes

Note:

[ 1No



Patient Medication Profile

90

Drug&Dosage regimen

Start

Stop

Indication

Remarks




DRPs Lists:

91

Date

Problem

Action/Intervention

Results

Note:

ANAY SOUNNINERY
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(Informed Consent Form)
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Informed Consent Form

Project: Pharmaceutical care for patient receiving parenteral nutrition
at Bumrungrad hospitals.
Investigator's Name: Ms.Nutthada Areepium (Pharmacist)

Patient’'s Name:

HN:

You are being asked to allow information to be collected with regard to the
outcome of your parenteral nutrition receiving which was part of your treatment. All
information collected is confidential to limit allowed by law, will be submitted and
analyzed by Ms.Nutthada Areepium. as a part of the degree of master of science in
clinical pharmacy, department of pharmacy, Chulalongkorn university, without

disclosing the name and address of patient.

I have read and consent to the above agreement as explained to me by

Ms.Nutthada Areepium.

(Patient’s name/other legally

authorized person) (Signature) (Date)

(Investigator's name) (Signature) (Date)

(Witness’s name) (Signature) (Date)



AARNUIN A.

wuunafun1sdelda1981MIMNUARAA AR LLILANUUARINAIINFBIN198951 |08

Cors ult Hutrition Support Team

] certral

Wein Access

|:| “as

DND

] Peripheral

N:ﬂm mis

kg

cm

[r ate

Buottle Mo

Walume per bottlelml)

Infus ion timesbottle Ch

Start time at

Standard f-:-rrnula(isj_! TFH or PPN

Mo dified formula
a. Amino Acid ()
10% Amiparen

b. Dextroselq)

z. Electrolytes
Sodium (mEQ)
Fotassium (mEq)
Chlaride {mEq)
Fhos phate {mbdol
CalziumimEq)
Magnesium(mEq)
CEhEr o

d. Mizcellaneous
Witamm in
- bl
Wit © 500 mg 1 Amp
+%it B Complex1 Amp

Trace Elemernt (Addamel )

-Other (specify. L

Inzulin (unit)

Hep arin {unit)

e, Fatimh
..... o | rdralipic
..... %% Lipofundin MCTLCT

f. Calories
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[r ate

Hour

ORDER FOR 1 DAY OMLY

[rate

Hour

ORDER FOR CONTIMUATION

AodlA T PN
- BzlEeRdN I CBC , BS , BUN , Cr

Tatal Protein, Albumin, Trighrceride, ca,

Fo,, Mg, Electrolyte

- AW UA

. *
- Fnlmia, Sea g

&b . . ,
aie'lf Ty TPHM (NR4 CXR giuny TP |.|.'51}

Fud 110 TP Tume 1 v nésmmiuld TP
Tunz 2 nn(gns TFN §91A Farenteral

Hufrition order sheet)

1) Falrmindln fas 1 a5

D o7dn O 0D
[N o m oo,

I R B R N TE AR BRRTLL I 1
C ath#eter

B RERAN 710 Electrobte Wi BS

i Tu 3 s

5391190 glucose lwdennn 8.
[T MR 0L 1422 U0
-8 G T2 200 mgid L dEaEn Insulin
-9 GTX 200 - 249 mgrdl M HR 5u SC
—-.-.:1 BTX 250 —3uumgxlg|'l-r'1’ HR Su SC
-1 GTX =301 mgddl IR HR 100 ue

Nu:ltj‘ﬁ.rl.u-'-lﬂf.'ll
BIEIRERN TN CBC, BS, Bun, Cr,
Total Protein, Albumin, Trighrceride, Ca,

Fa,. Mg, Electrolte e 1wt

7ilunsdian catheter nanniaanfiul A
wwnd Lz 1 D-10% 1000 1 FuFima
wapaEeniiaulae T rate 100 - 125 mlth

w
fradt1day

(hilwd 738304 C 3ai w4y nio
T 384" C aifen THusawod
1) R R AN 179 H emo culture
wiANEEA ERRE uﬂﬁ1ﬂ¢
Zina Befrhuname TPH teaan e
Hamoaculture 1 #7884
3191 Heparin Lok Catheter '
Funz THNSS 1000 ml 1V in 24 hr. 1949 C atheter
Juf 3 in'Warma e C/5 AFLIN Negative
Thiin TPH sinlh addiau s o mon
catheter IhfiaUmaain o atheter A0 C/S
Cfnlmaaiaa som)
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