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ties over the past 35 years. He was the Clinical Coordinator of Pharmacy
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over the vears. including psychiatric and neurologic pharmacy, oncology
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Handbook™ and lead editor of the Lexi-Comp Clinical Reference Library.
Dr. Lacy is a recognized leader in Pharmacy- he has worked with numerous
Pharmacy & Therapeutics (P&T) Commuttees at the state and national level,
and has lead focus groups and task-forces in the areas of pharmacoeconomics, team building, comple-
mentary medicine, and medication therapy management throughout much of the world.
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ous publications and including Pharmacotherapy Principles and Practices
Study Gaude: A Case-Based Care Plan Approach. now in its fourth edition.

Dr. Katz is the loternal Medicine PGY2 Residency Program Director and directs all residency-related
activities for the College of Pharmacy. He has been iwolved mn international education and practice {or
even 15 years and he serves as the College of Pharmacy’s Director of Intemational Programs. In 2010
he recerved the University of Anizona's prestigious Excellence in International Education Award. He has
constited and lectured extensively in Japan and many other countries regarding pharmacy education and
climical pharmacy practice and he serves as the Co-Chair of the Board of Directors of the US—Thai
Pharmacy Consortium, Dr. Katz directs the largest program of its kind to train clinical pharmacy faculty

members from Saudi Arabia.

Dr. Unu Athiyah—A/Prof of Department of Pharmacy Practice and Dean of
Faculty of Pharmacy, Universitas Airlangga, Surabava, Indonesia

Dr. Ui Athiyah is the current dean of’ Faculty of Pharmacy at University of
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Prol. Alan Lau is Professor of Pharmacy Practice and Director of lnterna-
vonal Chimcal Pharmacy Educazuon at the University of linois at Chicago
(UIC) College of Pharmacy. He obtained his Bachelor of Scence in Phar-
macy and Doctor of Pharmacy degrees at the State University of New York
at Buffalo and then completed a clinical pharmacy residency at UTC, He
pronecred the development of clinical pharmacy services for renal failure
patients on dialysis. Dr. Lau had obtained many research grants for clinical
and laboratory research in renal pharmacotherapeutics and clinical pharma-
cology. with a recent focus on mineral and bone disorder in chronic kidney
disease. He has published many research papers and book chapters, includ-
ing chapters in the textbooks Pharmacotherapy. Applied Therapeutics
The Clinical Use of Drugs and Basic Skills in Interpreting Laboratory Data. Dr Lau was one of the
founding members of the Nephrology Practice and Research Network of the American College of Clini-
cal Pharmacy. In addition, he had served on the Board of Director and as Chairman of the Renal Scien-
tific Secuon in the Amenican Society for Clinical Pharmacology and Therapeutics. Dr. Lau was clected to
be vice-chairman of the Nephrology/Urology Expert Committee of United States Pharmacopeia (USP)
in 2007, Tn 2010, he was elected as a Distinguished Practiioner to the National Academies of Practice
in Pharmacy. Since 2011, Dr. Lau has been working with the American Coilege of Clinical Pharmacy
on international program development and is now the International Program Director. He also has been
appointed guest professor/faculty at the National Taiwan University, University of Hong Kong, Univer-
sity of Malta and also the Central South University in Changsha, China. Dr. Lau has been invited to give
lectures on pharmacotherapy and clinical pharmacy service development in many countries, including
Japan. South Korea, China, Hong Kong. Taiwan. Thailand, Vietnam, Malaysia, Singapore, Philippines,
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Prof. Roger Lander - Professor of Plharmacy Practice ar Samjurd University,
in Birminghum, Alabama, USA

Prof Roger Lander currently serves as Professor of Pharmacy Practice at
Samford University, in Birmingham, Alabama. USA. He received his B.S.in
Pharmacy and Pharm.D. from the University of Missouri-Kansas City
and completed a clinical pharmacy residency program at Truman Medical
Center. He then served as a faculty member at UMKC's Schools of Medi-
cine and Pharmacy. Moving to Samford in [986. he has developed prac-
tices in adult medicine, nutrition, ambulatory care, and pharmacokinetics.
He previously served as Vice-Chair, Chair and Assistant Dean for Practice
Programs. In 1994, Professor Lander helped develop a clerkship for Sam-
ford students at Guy’s and St. Thomas' Hospitals m London and assisted
the pharmacy there m the development of thewr ambulatory anticoagula-
tion services. Professor Lander helped establish Samford’s faculty/student
exchange program with Mejjo University in Nagoya. Japan and has traveled widely throughout Asia
for information exchange and to assist colleges and hospitals in their climcal teaching and practice. He
helped develop study opportunities at Samford for pharmacists from England, Japan, Korea, China,
Malaysia. Indonesia, and Vietnam. Dr, Lander is one of the founders of the Asian Conference on Clini-
cal Pharmacy. He has traveled 10 Indonesia at least a dozen times to assist pharmacists in their practice
development.

XVIit



Unity in Diversity and the Standardisation of Clinical Pharmacy Services - Zairina et al. (Eds)
© 2018 Taylor & Francis Group, London, ISBN 978-1-138-08172-7

List of symposium speakers

SYMPOSIUM 1: DEVELOPING CLINICAL PHARMACY

Prof. Charles D. Sands  Former Dean and Professor {retired ). McWhorter School of Pharmacy. College
of Health Sciences, Samford University, Birmingham, Alabama, USA

Dr. Surakit Nathisuwan  Associaie Professor in Clinicad Pharmacy in Chnical Pharmacy Division,
Depariment of Pharmacy. Faculiy of Pharmaey Mahidol University, Bangkok, Thailand

Ms Nor Hasm Bt Haron — Senior Principal Assistant Director Pharmaceuiical Services Division, Ministry
of Health of Malaysia

Dr. Budi Suprapti-—4/Prof at Department of Clmcal Pharmuacy, Faculty of Pharmwcy, Umiversitas
Awlangga. Head of Pharmacy Depactment ai Unmversitas hdangga Teaching Hospual, Surabaya,
Indonesia

Dr. Margarct Choye- - Chinical Assistant Prafessor al College of Pharmacy, the University of Hiinois at
Chicago, USA Clinical Pharmacist in Internal Medicine at the Universiry of Ilinois ar Chicago
Hospital and Heaith System. US4

SYMPOSIUM 2: ADVANCED PRACTICE |

Dr. Hirovokr Kamer  Office of Chinical Pharmacy Practice and Health Care Management, Facultv of
Pharmacy, Meijo University, Nugoyva, Japan

Dr. Hanna Sung  Umiversity of the Pucific, Thomas J Long, School of Pharmacy and Hewlth Sciences in
California, USA

Dr. Alexandre Chan-—Deputy Head and a tenured Associate Professor at the Department of Pharmacy,
Faculty of Science at Natiwonal University of Singapore | NUS ) and the Duke-NUS Medical School
Singapore

Prof. Jaec Wook Yang— Professor and Director of the Institute of Clinical Resvarch and Praciice. College of
Pharmacy. Sahlemyook University & Vice President of Korean College of Clinieal Pharmacy

Prof. Dr. Syed Azhar Syed Sulaiman  Professor a1 School of Pharmacewiical Sciences at University Sains
Malaysia, Penang, Malaysia

SYMPOSIUM 3: MOLECULAR PHARMACOLOGY AND PHARMACOGENOMICS

Dr. Mehdi Rajabi-—Clinical Pharmacy and Pharmacy Practice, Isiamic Azad University, Pharmaceutical
Sciences Branch, Tehran, ran. Clinical Pharmacisi, Member of General Pharmaceutical Council of
Great Britain

Mrs Fan Zhang—Lanzhou University, a Pharmacist-m-Charge at Pharmacy Depariment of the First
Hospual of Lanzhou Umiversity in China

Dr. Lunawati Bennet Assoc Professor of Pharmaceuiical Sciences ar Union University School of
Pharmacy in Jackson, Tennesse, USA

Prof. Robert D Sindelar - Professor and former Dean of Faculty of Pharmaceutical Sciences,
University of British Cotumbia; and Advisor, Exiernal relations, Centre for Health Evaluation &
Ouicomes Sciences ( CHEOS ). Providence Health Care research Instituie and University of British
Columbia, Canada

Dr. Baharudin Ibrahim——Schoof of Pharmaceutical Sciences, Universiti Sawns Malaysia, Penang, Malaysia

XIX



SYMPOSIUM 4: INTERPROFESSIONAL EDUCATION

Dr. Christine B. Teng - Assoc. Professor of Depariment of Pharmacy, National University of Singapore
Principal Pharmacist { Clinical ), Dept of Pharmacy, Tom Tock Seng Hospital, Singapore

Mr. Tan Wee Jin — Principle Pharmacist at Guardian Health & Beauty, Singapore

Dr. Chung Jou Lun - Senior lecturer in the Discipline of Social and Administrative Pharmacy, University
Sumns Malaysia, Malay siu

Mr Mac Ardy I Glona-—Uwiversity of the Philippies, The Philippines

Dr. Vivian Lee Wing Yan— Assac Professor of the School of Pharmac v and the Assistant Dean | Student
Development i of the Faculty of Medicine, Chinese University of Hong Kong

SYMPOSIUM 5. ADVANCED PRACTICE 2

Prof. Timothy E. Welty  Professor and Chair of Clinical Science in the College of Pharmacy and Health
Sciences ar Drake Universuiy, Towa, USA

Dr. Takao Shunazoe  Deparrmeni of Clinical Pharmacy and Pharmaceutical Care, Groduaie School of
Pharmaceuiical Sciences. Kvishu University, Fukuoka, Japan

Prof. Zhou Quan- - Projessor and Vice Deun of Department of Pharmacy, The Second Affiliated Hospital
of Zhejiang Umversity, China

Prof. Sukhyang Lee—Professor of Clinical Pharmacy ar College of Pharmacy. Ajou Umiversity, Korea

Prof. Kharollah Gholami—Prafessor and Chairman at the Department of Climical Pharmacy, College of
Pharmacy. Iran

SYMPOSIUM 6: HEALTH CARE DELIVERY IN COMMUNITY PITARMACY

Prof: Michael D. Hogue - 4ssoc Dean for the Cenier for faith and Heaith a1 Samjord University's College
of Healih Sciences. Birmingham. Alabama, US A

Dr Ebda Zasrma - Sewior lecturer of Department of Pharmacy Practice, Facudty of Pharmacy, Universitas
Awlangga, Swabaya, Indonesia

Ms Leonila M. Ocampo—Chairman of the Hygeian Insitute for Education, research and Training Inc,
The Philippines

Ms. Yong Per Chean-—Senior Manager. Khoon Teck Puat Hospital and Counctl Member, Pharmaceutical
Society of Singapore

Drs Saleh Rustandi—Chairman of Himpunan Seminat Farmasi Masvarakat { HISFARMA ) of Indonesia

SYMPOSIUM 7: PHARMACY EDUCATION

Dr. Takashi Egawa — Clotical Pharmaceutics und Health Sciences, Department of Pharmuaceurical and
Health Care Management, Faculty of Pharmucentical Sciences, Fukuoka University, Fukuoka, Japan

Prof. Yolanda R. Robles—Professor and former Dean College of Pharmacy, University of the Philippines

Prof. Rong-sheng Zhuo— Professor in Peking University Third Hospital, China. Assistam to President,
Deputy-Divector in Pharmacy Department of Peking University Third Hospital. China

Dr. Manit Saetewa—Staff of Facuity of Pharmaceunical Sciences. Ubon Ratchathani University, Thailand

Drs. Nurul Falah Eddy Panang— President of Indonesian Pharmacist Association, Indonesia

Prof Josepp T. Dipivo Dean. Professor and Archie 0 McCalley Chair ar the Virginia Commonwealth
University, School of Pharmacy, Richmond, Virginia, USA

SYMPOSIUM 8: ADVANCED PRACTICE 2

Dr. Daraporn Rungprat  Acadenic Staff of Faculty of Pharmacy, Sipakorn University, Thailund

Ms Hong Yen NG President. 11tth Council, Pharmaceutical Society of Singapere Specialist Pharmacist
{ Oncology ), Singupore General Fospital

Prof. Agung Endro Nugroho—Professor of Department of Pharmacology and Dean of Faculty of
Pharmacy, Umversitas Gadyah Mada. Yogyakarte. Indonesia

XX



Dr. Farshad Hashemian- Assoc Professor at Islamic Azad University, Pharmaccutical Sciences Branch,
Tehran, Iran

Dr. Junaidi Khotib— Asvoc Professor of Depariment of Chnical Pharmacy at Faculty of Pharmacy,
Universitas Airfangga, Swrabava, Indonesia

SYMPOSIUM 9 IMPROVING PATIENT MEDICATION SAFETY

Dr. Wimon Anansakunwatt—Siriras Hospital, Thailand

Mr. Mohammed Nazri Abdul Ghani—Principal Pharmacist and Medication Safety Officer { MSO : of
KK Women's & Childven Hosputal Singapore

Ms. Yoon Sook Cho—Direcior of Pharmacy Departmeni, Seoul Naitional University Hospital, Korea

Dr. Sutthvporn Pattharachavakul - Assistant Professor ar the Department of Chinical Pharmacy, Prince of
Songkla Univerxity, Thadand

Dra Manyatul Qibuyah  Head of Pacdiairic Pharmacy Services at Dr Soetomo Hospital, Surabaya, Indonesia

Prot. Charles ¥. Lacy- Professor of Pharmacy Practice and Vice Presidemt of Roseman University of
Health Sciences, Henderson, Nevada, US A

XXi



Unity in Diversity and the Standardisation of Clinical Pharmacy Services — Zairina et al. (Eds)
© 2018 Taylor & Francis Group, London, ISBN 978-1-138-08172-7

Hydroxyethyl starch or gelatin, which is safer for the kidneys?
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ABSTRACT: Theaim of this study was to compare the effects of HES 200/0.5 and gelatin in the kidneys
with a dose of < 20 ml/kg/day. This is an observational study conducted in patients who underwent elective
surgery at Dr. Soetomo Hospital with the bleeding condition being 15-30% of EBV (Estimated Blood
Volume) and a resuscitation fluid of HES 200/0.5 or modified fluid gelatin. The observed parameters were
the ratio of NAG/urinary creatinine and serum creatinine. The results indicated that there was a significant
increase in the NAG/creatinine ratio in the HES 200/0.5 group (p = 0.0004), with no significant increase
m modified gelatin. By contrast, the gelatin group showed a significant increase in serum creatinine
{p < 0.0001) compared with the HES group. However, the increase in the NAG/urinary creatinine ratio
and serum creatinine in both groups was within the normal limits. HES 200/0.5 or modified gelatin at a
dose of < 20 ml/kg/day in surgery patients does not lead to changes in kidney function.

1 INTRODUCTION

Liquid resuscitation is an important part in the
treatment of hypovolemic shock. A long hypovo-
lemic shock is associated with a high risk of death
from organ failure and disseminated intravascular
coagulation (DIC). The objective of fluid resus-
citation is to incrcase the volume of intravascu-
lar fluid, in order to enhance cardiac output and
improve tissue perfusion. Increase of the circu-
lating fluid volume is generally achieved by rapid
infusion of crystalloid or colloid fluids. Failure
of resuscitation will lead to multiple organ failure
(MOF) and even death (Al-Khafaj & Webb 2004,
Stainsby et al. 2000).

The widely used resuscitation fluid s of two
types, namely crystalloid and colloid fluids. Voi-
ume-sparing cffects are a major advantage of col-
loids compared with crystalloids in maintaining
intravascular volume, which is usually described
as a 1:3 ratio (colloid:crystalloid). In addition, col-
loids have a lower risk of pulmonary and systemic
edema (Al-Khafaji & Webb 2004, Myburgh &
Mythen 2013).

Although colloid fluids can effectively increase
the intravascular volume, its risk on kidney function
cannot be ignored. HES potentially induces kidney
damage due to an increase in plasma oncotic pres-
sure and accumulation in tissues. Studies on the
safety aspects of HES administration on renal func-
tion have been performed, but the results are still

contradictory. A study conducted by Kumle et al.
(1999) on the use of HES (6% HES 70/0.5 and 6%
HES 200/0.5) and gelatin 35000D in the periopera-
tive period of geriatnc patients showed no differ-
ence in the increase in a significant marker of kidney
damage. Three fluid regimens are determined to be
safe to administer (Kumle et al. 1999). Guidet ct al.
(2012) also examined the effectiveness and safety of
HES compared with NS in patients with severe sep-
sis. From these studies, it was stated that HES does
notinduce acute kidney injury (AKI)and damage to
tubular and glomerular function, observed through
urine biomarkers, alpha-1-microglobulin, N-acetyl-
beta-glucosaminidase (NAG). and neutrophil gela-
tinase-associated lipocalin (NGAL). In addition,
there was no significant change in serum creatinine
compared with baseline values, with peak serum
creatinine levels observed at 1.757 £ 1.230 mg/dL
(HES group) and 1.722 = 1.195 mg/dL (group NS)
(Guidet et al. 2012).

Recent studies have shown different results
comparing HES with crystalloid fluid products
in patients in critical conditions. Three studies
have shown that patients with severe sepsis treated
with HES have a higher risk of kidney damage.
In addition, two studies have shown that HES-
treated patients had a substantial mortality risk
(Brunkhorst et al. 2008, Myburgh et al. 2012,
Perner et al. 2012).

Recently, the European Medicines Agency
(EMA) has recommended reevaluating and



discontinuing distribution permit of HES in July
2013. The same is also recommended by the US
Food and Drug Administration (FDA). National
Agency of Drug and Food Control of the Republic
of Indonesia has also initiated an appeal regarding
the security aspects of HES under limited condi-
tions (Badan POM RI 2013. The US Food and
Drug Administration 2013, European Medicines
Agency 2013). As a result, the trends of the use of
colloid fluids shift to the usc of the latest generation
of gelatin, which is claimed to be safer. By contrast,
a systematic review and meta-analysis study was
conducted by Thomas-Rueddel et al. (2012) on the
safety of gelatin use in all RCTs involving adult and
acute hypovolemic patients due Lo surgery, trauma,
severe infection, or critical illness receiving gelatin,
albumm, or crystalloid fluid as resuscitation fluid.
The results of this study stated that the safety of
gelatin under all clinical conditions cannot be con-
firmed. Further investigation is needed to establish
its security profile (Thomas-Rueddel et al. 2012),

On the basis of clinical experience at several
hospitals in Surabaya, the frequency of acute renal
failure after HES 200/0.5 is low. In addition, the
maximum dose of HES solution is 10-20 ml’kg
BW per day and is given for only one day, while
the cumulative dose used in previous studies was
2000-4000 m! (Mcintyre et al. 2007, Vlachou et al.
2010, James et al. 2011). Therefore, it is necessary
to observe carefully the safety aspects of its use in
patients requiring HES 200/0.5 fluid administra-
tions with the appropriate doses and comparing it
with modified fluid gelatin.

2 METHODS

2.1  Parients

This study was observational and prospective, con-
ducted using nonrandom sampling technique. The
study participants were patients who underwent
elective surgery at GBPT Dr. Soetomo Hospital,
Surabaya. The inclusion criteria were:

a. Obtain a resuscitation fluid of HES 200/0.5
or modified fluid gelatin based on physician
diagnosis

b. Physical status of ASA I-11

c. Bleeding condition 15-30% of Estimated Blood
Volume (EBV)

d. Age 18-45 years

. Willing to sign informed consent

o

The exclusion critenia were:

. Treated with HES or other colloids within 24 h
. Serum creatinine > 1.2 mg/dl

. History of renal disease (renal impairment)

. History of diabetes mellitus and hypertension

Ao gor

2.2 Procedures

Standard fluid treatment in patients undergoing
was carried outl by a combination of crystalloid
and colloid fluids. Before surgery, each patient will
receive 500-1000 ml of crystalloid fluid, which will
be continued during the surgery. Administration of
fluid loading before surgery aims to correct fluid
deficits due to fasting, prevent occurrence of hypo-
tension due to spinal anesthesia, and to prepare for
fluid loss from bleeding during surgery (Bamboat
& Bordeianou 2009, Holte 2010). When bleeding
persists or when blood pressure decreases, a colloid
resuscitation fluid of HES 200/0.5 or modified gel-
atin at the dose of 20 ml/kg BW was added. Blood
products, whole blood or packed red cell, would
also be added, if required, depending on patient
condition.

2.3 Laboratory analysis

To evaluate changes in renal function, we used
the NAG/urinary creatinine ratio before and 12 h
after administration of HES 200/0.5 and modified
gelatin. NAG can be used to detect acute kidney
damage within 12 h of onset of damage. To
climinate the bias due to changes in urine tonicity
that depend on the amount of incoming fluids,
drugs, and time, the urine creatinine concentra-
tion is used as a denominator of urine biomarker
(K/DOQI1 2002). In principle, creatinine excretion
is relatively constant for a day and almost equally
among individuals, so the NAG/urinary creatinine
ratio at any given time will describe NAG excretion
(Greenblatt et al. 1976).

NAG activity in urine was measured using
a colonmetric method, which uses sodium
4-nitrophenyl N-acetyl-f-D-glucosaminide (NP-
GlecNAc) as the substrate to be hydrolyzed by
NAG contained in the urine sample. This reac-
tion will produce a yellow-colored p-nitrophenol
compound through ionization reaction, so it can
be measured using a spectrophotometer at a wave-
length of 405 nm (Noto et al. 1983).

The changes of serum creatinine were also taken
as one of the criteria for acute renal impairment.
On the basis of the RIFLE criteria, the AKI is
defined by an increase in serum creatinine 1.5 to 3
times the initial value after 24 h. In this study, blood
was drawn before and after 48 h of HES 200/0.5 or
modificd gelatin administration for measurcments
of creatinine serum level.

2.4  Sraristical analysis

Data were analyzed using GraphPad Prism 6,
and all results were presented as mean + stand-
ard deviation (SD). After verifying normal data
distribution, effects of fluid replacement solution
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were statistically analyzed hv i-test. Statistical sig-
nificance was set at p < 0.05.

A three-fold increase in the NAG or NAG level
> 5 Ulg urinary creatinine was regarded as clini-
cally relevant. The increase in serum creatinine
1.5 to 3 tunes the initial value after 24 h based on
RIFLE critena is defined as AKI.

3 RESULTS AND DISCUSSION

3.1 Demographic data

We observed colloid fluid infusion of HES 200/0.5
and gelatin (modified gelatin) in patients undergoing
elective surgery at GBPT Dr. Soctomo Hospital dur-
ing January to July 2015 and obtained 104 samples.
A total of 33 patients received HES 200/0.5, and the
remaining 51 patients received modified fluid gelatin,

Most of the study participants were female
(Table 1). Patients undergoing gynecological and
orthopedic surgery formed the majority of the
study population. Body weight, initial serum creat-
inine, and bleeding condition (volume and % EBV)
during surgery did not differ significantly between
the groups.

The average cumulative amount of fluid received
by patients during surgery was not significantly
different (2314 £ 1208 ml vs. 1869 + 623.2 ml;
Table 2). The average dose of HES flnd received

Table |. Baseline characteristics of the patients.
Modified
Parameter HES 200/0.5  gelatin P
Sex
Male 7(13.2%) 26 (51°%)
Female 46 (86.8%) 25 (49%)
Body weight (kg) 578+12.6 5622+1196 05085
Serum creatinine  0.79 +£0.19 0.82+0.19 0.6443
(mg/dl)
Bleeding volume 8798+ 5144 693.0+263.8 0.1313
(ml) 244+154  197+80 03908
EBV (%)
Table 2. Total amount of fluids administered during
SUTRCTY.
Modified
Parameters HES 200/0.5  gelatin p
Total fluid 2314+ 1208 1869+ 6232 01371
amount {ml)
Total colloid 539.1+2578 5159+1442 0.9981
amount (ml)
Colloid dose 98x50 9130 0.9567
(ml’kg RW)

by the patient is 9.8 + 5.0 ml/kg. The dose is still
below the recommended maximum dose, that
is, 20-33 mi/kg BW (Novikov & Smith 2008).
This was not significantly different from the
dose of the modified gelatin group, which was
9.1 £3.0 ml/kg BW.

3.2  Renal function

Side effects of HES on renal function were first
studied by Legendre et al, who reported an asso-
ciation between HES exposure to organ donors
and osmotic nephrosis-like lesion (OL) in trans-
plant recipients (Legendre et al. 1992). The same
histologic lesions were also reported after the
aggressive administration of HES hemodilution in
an anesthetized dog. This condition is due to not
only HES but also other resuscitation fluids such
as dextran, mannitol, immunoglobulin, and iodi-
nated contrast agents (DiScala et al. 1965, Diomi
et al. 1970, Ahsan et al. 1994, Standl et al. 1996).
The first randomized study to explore the side
effects of HES on renal function was performed
by Cittanova et al. (1996) by comparing HES
200/0.6 and gelatin. The results suggest that the
use of HES in renal donors leads to impaired renal
function in donor recipients with elevated serum
creatinine concentrations and hemodialysis events.
However, Deman et al. (1999) failed to prove
the adverse effects of HES use on renal function
through parameters of need for dialysis in the first
week after renal transplantation (Cittanova et al.
1996, Deman et al. 1999).

In this study, we found a significant increased
in NAG/urinary creatinine ratio before and after
treatment in the HES 200/0.5 group (p = 0.0004)
{(Figure 1). The findings confirm the results of
other studies by Dehne et al. (2001). Dehne et al.
studicd paticnts undergoing middle car surgery and
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Figure 1. NAG/urinary creatinine ratio after 12 h of

colloid administration.
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obtained RL, HES 200/0.5, HES 200/0.6, and HES
450/0.7 infusion fluids by measuring commonly
used kidney damage parameters as well as changes
in biomarkers of acute kidney damage, one of
which 1s NAG. At 24 h after surgery, the NAG/
urinary creatinine ratio increased mn all the groups
but did not differ between the groups (Dehue et al.
2001). A study conducted by Simon et al. (2012)
showed that the HES 200 group significantly ele-
vated acute tubular necrosis and interstitial bleed-
ing compared with the other groups, indicating
tubular injury, thereby explaining the increased
NAG (Simon et al. 2012). This is because HES
preparation with a high molecular weight (6% HES
670 kD) has no intrinsic non-thiol-dependent anti-
inflammatory propertics in vitro. It is indicated
that HES preparations may have pro-inflammatory
effects (Lang et al. 2004). Meanwhile, different
results are found in a study conducted by Guidet
et al. (2012), which investigated the effectiveness
and safety of HES compared with NS in patients
with severe sepsis. The urine biomarker NAG
observed for up to 8 days shows that HES does not
induce acute kidney damage.

In contrast to the HES 200/0.5 group, in the
modified gelatin group, the NAG/urinary creati-
nine ratio before and after treatment did not differ
significantly (p = 0.9518). The result of this study
is different from that of the study conducted by
O'Reilly et al. (1986). There was an increased un-
nary excretion of NAG at 2 h and a second peak at
21-24 h after gelatin infusion. Hypothetically, this
increase in NAG was mainly due to an increase
in the endocytosis ratc of tubular cells, not due
to structural damage to the tubular ccll (O'Reilly
ct al. 1986).

Despite a significant increase in NAG values,
the HES group did not show an increase in serum
creatinine level (p = 0.1509). A significant increase
in serum creatinine was observed in the modified

.
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Figure 2. Serum creatinine level after 48 h of colloid
administration.

gelatin group (p = 0.001; Figure 2). The study con-
ducted by Demir et al. (2015) also produced similar
results. In the gelatin group, there was a significant
increase in serum creatinine compared with base-
line values (Demir et al. 2015). However, changes
in serum creatinine concentrations in all col-
loid groups were within the normal range. below
1.2 mg/dL, and no increase more than 1.5 times of
its initial level.

The total volume of colloid fluid infused in the
patients in the two colloid groups was 1001500 ml
{539.1 £ 257.8 ml for the HES 200/0.5 group and
515.9 £ 144.2 ml for the modified gelatin group).
This amount is not as high as the average dose of
HES in many studies, where HES is given from
1.2 L (1 day) to 70 ml/kg BW (14 days) (Dichl &
Ketchum 1998, Brunkhorst et al. 2008). Tn addition,
the accumulation of colloid molecules, hypothe-
sized as one of the mechanisms of renal impairment
by HES, occurs only when HES is given in high
doses, repeatedly, and in high concentrations (10%5)
(Baron 2000a, Baron 2000b). With an average dose
of HES 200/0.5 9.8 ml/kg BW and 6% concentra-
tion, the risk of kidney damage is also low.

Administration of crystalloid fluids before, dur-
ing, or after surgery also plays a role in maintaining
kidoey function. HES can cause increased oncotic
pressure in the glomerulus. The rate of glomerular
filtration depends on the balance between the hydro-
static pressure that drives fluid transfer to the Bow-
man capsule and the oncotic pressure that inhibits
(luid transfer. When there is an increase in oncotic
pressure due o the addition of a number of colloids,
the glomerular filtration will be disrupted. This can
occur in all active osmotic and difficult-to-filter
compounds (Moran & Kapsner 1987). Administra-
tion of a number of crystalloid fluids will prevent
the occurrence of urinary hyperviscosity due to col-
loid administration (Kumle et al. 1999).

The baseline condition of the study subjects
had no history of renal impairment or increase in
serum creatinine. Therefore, although renal func-
tion is not afTected by HES 200/0.5 and modified
gelatin infusion, it cannot be concluded from the
available data whether the HES 200/0.5 or modi-
fied gelatin regimen remains safe when there is pre-
vious renal function impairment. In addition, risk
{actors such as hemodynamic instability, vascular
obstruction, dehydration, and renal impairment
have a large predisposing effect on the incidence of
acute renal failure compared with the given colloid
type (Matheson & Diomi 1970, Baron 2000a).

4 CONCLUSION

HES 200/0.5 or modified gelatin with a dose of
<20 mi/kg/day in patients underwent surgery did
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not lead to changes in kidney function. Both col-
loid fluids should be used with some reservations
in terms of renal damage and monitored for kid-
ney function periodically.
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