3.1

3.1.1

the treatment of

Was

cirrhotic -:\;c encephalopathy
measured by Jh fagf'-f n \:\\ clinical stage up
to Grade 0 o ; = ie ‘ 3 or 4 in 50% of
cases, comparetfﬁ@;r ﬁf the controls?

1) What werem:he clinical courses @f these patients

in bﬁ%mﬂﬁﬂjﬂ Wjﬂﬂ of mental

statu$ {improved, no change wcrsened},

R ATV B prcems
discharga or death)?

2) Was there any difference in the long-term
clinical outcomes of patients whose <clinical
stages of  hepatic encephalopathy had been
improved by flumazenil, compared with those that

had not?



3) Was there any difference of the long-term
clinical outcomes of the patients in the two
groups?

4) What were the factors that could predict the

long-term outcomes of HE patients after

flumazenil adminisk:

5) What were the%ac #ons of flumazenil?

3.1.2 =T arch OB -

¢ General -»

1) To assesgy fherapeuti effectiveness of
ast improvement of
clinical stage .:d" i?’

’ 7 o 1
hepatic encepk Fépa Lhy

rrhotic patients with
2) To recolwend the i of flumazenil

in the ma&geme ‘Or

: wﬂﬂ%{}fﬂ-’ﬂ EJ‘VI‘?‘W gIN3
SQTW‘“I"&’Q IEIT Ny T8 s

®dministration.

4) To 1identify the <clinical courses of these
patients.

5) To evaluate the difference of long-term clinical

outcomes of the patients whose clinical stages of
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hepatic encephalopathy have been improved with
flumazenil, compared with those that have not.

6) To evaluate the long-term clinical outcomes of
the patients with hepatic encephalopathy,

regardless of their allocation to flumazenil or

placebo group.

7) To determing she facte hat can predict the

R patients after

long-term ¥ e 4 S
flumazeni” o~y xb;i?\\\\
8) To ident €né £ == \ \ s of flumazenil.

\

-

3.1.3

Pr : the _proportion of offa ;,:-' » responders in
"h oup;

: the gproportion qf, effective responders in

ﬂ uatnmfﬂmmﬂ;m
s e 08I0 171174

* Clinical Stage (Grade) of Hepatic Encephalopathy:

The eclinical stage of HE is evaluated mainly by

the Grade of Mental Status of HE'!.
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Mental status is assessed using the West Haven
criteria for the grading of HE (Conn et al)'?. Details

of the grading is in Appendix 1.

* Responders of Flumazenil or Placebo:

is defined as . ad stage (mental status)
- i

should be improved aés=least up ;cade 0 or 1 from Grade

2, 3 or 4 dur tion period and the

first hour af improved mental status

should mainta and half hours.

The poii ' ras snde: | lumazenil or placebo
is defined as th ; g1 stage (mental status)

should be improved ,ff,,b,s-\-, ade up from the baseline

i not be worse than

e ———————————
and maintain i

the baseline »Eur v

ﬂ‘LlEl’JVlEJVI‘ﬁWEJ\’Iﬂ’i

. c.lin:l.e.al nu'linam

AN ANININ NI

comes of patients with

i@enaive observation

hepatic encephalopathy is defined as the discharge of
that patient with regained clinical stage of HE or his or

her death in the hospital.



3.2 Research Design

A randomized double-blind controlled <clinical

trial.

It has been that the randomized

controlled triall® tandard of any efficacy

or effectiveness &

The oves chitecture is shown

in Figure 3.1.

5.3 The Sar

Cirrhotic pazr u»';i Slhepatic encephalop&thy in

Shanghai are--

3.3.2 wsﬂopulltiun
cﬂ%&l@ # ﬁ%ﬁﬂ&ﬂcﬂin the setting,

who have fulfilled the ‘eli%hilﬁ criterfa/ during the

AR ST N TN TR

3.3.3 Setting

Digestive Disease Ward and Emergency Ward, Zhong
Shan Hospital, Shanghai Medical University, Shanghai,

China



Lol “‘“‘“‘

Figure 3.1 Research Design Architecture



3.3.4 Eligibility Criteria

e Inclusion criteria:

Table 3.1 Inclusion criteria

* Pmmm!hewdmu

1 24 .. 4
hiochemics D LI 2 - and
clinical, \Q\\‘ logical abnormalities;
* Patients who have de “ie"Cument cpisode of hepatic
ncephalopathyeeimionl sigfe cfSgadest to 4) with clinica
=TI T e LT LM 1 "= i #Um fﬂf

Q)

mgfdlmd BUN

’31 memwm&

» Hemodynamic instability, as defined by heart rate > IZWm,bhod
pressure < 90/60 mmHg or both; or

* Pregnancy, or
» Refusal of permission for patients' participation from relatives.
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Justification of eligibility criteria: Cirrhotic
patients who have moderate to severe HE (Grade 2 to 4),
which obviously disturb their own and their family
members’ common life, are the eligible subjects, who are
expected to acquire the benefit from the proposed

- not be enrolled. Because
é cause mental slow-

action, the eligl ="20e randewis selected as less than

treatment. Mild HE \
the aging problem™.ci ”
65. Previous HE and previous
ingestion of Might interfere the
purity of the treatment should
also be axamin Luded 4 owever, since HE is a
severe complicatlio ; v : d‘aea, practically and
ethically, it is l not to administer the
therapies fo E ter the' d ‘outine management
is accepted. , hrjj have clinical
manifestations m}mlc HE should be excluded. Obviously,

we can nﬂ Hﬂ:@ Wgﬂaﬁquﬁio the pregnant

women and ‘to those whg or whose close family members

con' ade] & LAV ﬂ d
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3.3.5 Sample Size Estimation

Sample size formula'®?

for comparing two
proportions of two independent groups will be used, since

the primary outcome is the proportion of the patients who

ed intervention.

W /
{ 2o x Vi2TERES ﬂ-xtl—mmcxu-pﬂl it

have been improved by the

where, o = .0

have been effectively
ol (placebo) group

'—m_‘-’::?:“ patients whose
h%e been effectively

imprbyed in the gpeatment (flumazenil) group

A UYANBAININT
“‘“’Q“W’?Mnﬁm URIANYIAY

21 patients / each group were supposed to be

recruited.

Justifications for selecting these two
proportions: The proportions of patients whose clinical

stages are supposed to be improved by the studied
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»
intervention in treatment and control group and their

clinical significance should be considered. In this
research, the expected proportion of patients responding
to flumazenil, which could only be estimated from the

previous uncontrolled or controlled studies, say 40% to

o | \\\ 1e management of HE

amates and BCAA are

80%. The regimen o ol group is not only a

ticm of conventional

therapies for A\, a part reason of

which is for el

patients in

both equally used d the effectiveness

is very slowly, r .\---’- rates in the

treatment and contygel ’} o Wil Be considered mostly as
s

the effect of flumaze ssibly the combination of

flumazenil w‘ To be more

conservative ‘“ ‘patients in the
!
control group ar%. expected to be improved because of the

effect ofﬂ% E}%%%}:ﬂlﬁ WEFFH ‘jgl utamates and

BCARA) or q!h«ar possiblyye ‘spontangous remigsion, though
previaqlﬁ;llaa\j ﬂ:ﬁm ilnﬁﬂ rg mgta :%lpﬂnded to

the placebo.



3.4 Experimental Maneuver

3.4.1 Sample Collection

»

The eligible patients were all patients who met the

the HE patients during the
@ng, and were allocated
! ér&ndcmization. The
baseline data '- : \ diately before the

randomization and € puan tibny' \ Bed '\; some laboratory

eligibility criteria from a

study period in the &

data which could /Odubfistrate | the ' un-eligibility of
certain patients, able at the first

enrollment, or ut fatal accidence

(severe GI bleeding pefled during the study

period, these patié&sn ' A be excluded even

intervention hpZi=t to be analyzed

P e They—wel g

separately. Iﬂ ' m
Vi “‘Wﬁ’ﬁ‘ﬂﬁ]ﬂﬁﬂﬂ'\ﬂi

TSR e
been in':roduce into this research.

Three strata were obtained by dividing the study
subjects at baseline according to the clinical stage 2, 3
and 4 of HE. Each stratum contained several blocks with

the size number of 2. The preparation of block
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randomization was performed by the supervisor of this

research and the pharmacist. The pharmacist prepared the
interested drug =-- flumazenil (0.5 mg/ml/ampoule x 2
ampoules) and the placebo -- normal saline (1 ml/ampoule

x 2 ampoules) in the numbered sealed envelope, arranged

the block, and gave He' gon each ampoule according

/ ~': allocated into
respective straiiim /5 Fordi clinical stage of
HE at the ini# . *l . andomization was processed

immediately befaff g 77 ; AT Mention.

Eion - randomization,

1) :'k—-~ tion is the mu EF8gJany efficacious
S r.\.d
or effﬂr i b ﬁ k allocation is
|
auitable‘- or the t 13 with relative small

ﬂumwﬂmwmm

HE is complex fsyndrome ashich is ifnfluenced by
AN AN A e
liver function, precipitating factors, etc.).
Its main <clinical manifestation is the
neuropsychiatric abnormalities, which are the
final result of those variocus factors and best

represent the severity of the encephalopathy.



The clinical stage of HE is not only a

prognostic variable, but also a primary outcome

variable, which defines whether the
intervention shows effectiveness or
positiveness.

3.4.3

atroduced.

. _.“ ective assessments,

double-blindnes Eient and the evaluator)

is also a must.

After writtfn ilifoidelh colsent had been obtained

from the eligible p e ative, a nurse opened the

envelope with"

subject and pP¥oC n¥Stration according
mi i Tl

“determined procedure. -

D 1] .sponding to the

to the alread The investigators

- ’“ﬂ‘ﬁfj %ow wg%;wgqﬂﬁa bAlieat wabdl

the end of q!‘.he trial.

MAAINIAIMINLIAY,

emergency was prepared, when allergy, hemodynamic
unstableness, GI bleeding or anxiety or other fatal

occasions occurred.



3.4.4 Intervention and Follow-Up

The intervention was processed immediately after

the randemization.

A)

B)

During the period before the proposed

intervention, routimé Wdrk was processed, such as

to set up inkre try to remove or

correct any PpIgeipitating. féacCtors, to maintain

the vits to give the

conventio iate (sodium and

potassium# 24 Fs 3% (28 At ) 1l x 5% Glucose

solution, I (S00 ml x 7%)

regularly to B®th=#:iup

p—————

In the f°llfﬁyﬁﬂuf§ gyention period, each
patient 3n atm f-'- gceived 1.0 mg

flumazeni 'I 'f (total 20 ml)

"

intravenousw within 5 nutes. The patient in

mﬂlum WS‘%@%ﬂ’lﬂ% ml saline

snlutlan.

RIB DM INLN AL

continuously given BCAA (still that 500 ml x 7%)

for the following 3 hours.

D) All the patients were intensively observed and

evaluated (see Measurement part) on clinical



stage during the period of B) and C), which was

totally 2.5 hours.

E) After that intensive observation period (2.5

hours), other therapies except flumazenil

according to the <c¢linical situations were

administered optio

work. All 1:---""\-bx

>

Wcording to routine ward
gprcposed to be daily

sc’%: death in the

followed-up

hospital.

F}) Notes: the generally
accepted HE, lactulose,
was not fectiveness-proved

agent, ne | ;.-:;?7— plied either, because

n pirotoxicity.

3.5.1 Variablas Selecting Elig Subjects
f a LY
Table 3.3 {0 ‘ eﬂﬁﬁmﬂb patients
. :¢ of cirrhosis: ¢ * Evidence and clinical sfage of HE:
AI0QUNIT RN Y
i i * neuropsychometric and/or
abnormalities * electroencephalographic
e Renal function: abnormalities
= serum BUN (<75mg/dl) e Cardiovascular function:
* serum Cr (<5 mg/dl) * BP (>90/60mmHg)
* Respiratory function: * heart rate (<120/mins)
* PO, (>60 mmHg) e History for Exclusion Criteria items
* PCO; (<50 mmHg) A, B,C,Dand H

e Consent




3.5.2 vVariables For Predicting Long-Term Outcomes

Evaluated at entry of randomization.

{0 General subject's characteristiecs:

L ] Emog l.llhi;’ T 7

1’[}

s I HEANENTNYINS
PEIALRITUUBIANUIAY:,

¢ The Components of PSE Sum and Index (in Appendix 2)

¢ Special variable for prediction
+ Results of the interested intervention (flumazenil)

-- Responder or Non-responder



3.5.3 Outcome Variables and Measurement

¢ Clinical courses
Clinical stage (HE Grade)

PSE Sum and Index

Discharge
Death

¢ For lcuonda:y rulnu:nh qpn:tiunn

- IR VS A

nistrationg

flumazenil

q RANIDIUUBATNE VA Bt 2oces

* Predictor variables for the long-term outcomes

= By history-taking, laboratory tests

clinical examinations.
+ Adverse reactions of flumazenil

= By clinical examinations.



3.6 Consideration Of Some Confounding Factors

3.6.1 Selection Bias

This is a hospital-based clinical research, which

requires to recruit the eligible patients consulting to

the hospital as the  siubje . Therefore, those HE
patients who do hospital will not be

were not included,
\ wffective to them.
e ‘ ,_‘ deon that almost all
?\\ \\ »ers or colleagues,
.- ,\ fum of HE. To avoid

W\

during” the research period,

included. The
either, for

However, HE is
patients are s
which reflects #ghe
the possible mis:
from the out-clinic or

all the consecutive

the emergency-¥oc ere chécl mongfwhich the eligible

patients were wh be cbtalnel X )

J 2

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂi

9&void the poEential bias from the subjective

| AIHTRARANLABE) o

operational definitions have been prepared and the

investigators have been trained.

There are some factors besides the encephalopathy
itself that can influence the appearance of mental

status, such as age, persohality, history of intellectual
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education. However it is hard to match these factors
within two groups. Thereby the clinical stage of the
patient had not been only evaluated according to the
operational definition but alsoc compared with his

baseline stage and common daily life situation as well.

3.6.3 Contaminat: (//
; the experimental

AdminiV _,
therapy, whi . ‘\\\\. escribed by the
: : f \ e patients in the

. f?,\\\\ ch period.

N\

T ‘\\ oply the patients in

investigators,

control group

e In the inte

mazenil.

e In the foll 50 il discharge or death
of the y .,....b.-___*::r:::f:*:‘ physicians of
the patiﬁ:s ¢ ; 3 u-*rﬁ to prescribe

flumazenil go.any of the patients in the project.

.. SUEIANENINENT
QRSO HP VAN Al

maneuvers carried out unequally in the two groups,
could occur before, during and/or after the research
period.

¢ Before the recruitment of the subjects, some of

the HE patients might had received some treatment



for HE, especially previously used Bzs, though
rare, which would severely damage the therapeutic
effect of flumazenil purely on HE only. Strict

selection for the patients with negative special

therapeutic histo HE was the main criteria.

eriod, experimental
therapies, just as
was applied.
es were egqually
wdifferent studied
groups should be
flumazenil and to
the spontanedusiFeftssi y €hance.

Co—inter?- CORVE , problem in the

BB i i ndness could

: 7 | a4
avoid theﬂlntende- extra care f@

treaﬁﬁ 81;34% E}:m WB ﬂ1jﬁ3ult and even

le to make the therapies for all patients

"}Wﬂ‘ﬂﬁﬂﬁfﬁ’ﬂﬂﬂ%ﬂﬂ? BB oo

cause of the different characteristics of the

follow-ugs

the patients in

subjects. However, this was the daily routine
work for these patients. Since it seemed the co-
intervention was, in a sense, unavoidable, the

long-term clinical consequences were listed only



in the secondary question and the corresponding

analysis was mostly of description.

3.6.5 Compliance

In this short stu period, every patient had

fully complied to 1,\ cofdodt” during the intensive
observation period™sIhe owify daily checking for

their status was cafatt o Ty ©linical work. The

uncooperation of _gRe el /as. ofie of the aspects of
HE.
3.7 Data

The demographic—  e@linical status at the
baseline were obtain 'ﬂ? the eligible patients
whether their} -JT-'-_;::L: -._-.g.:__——_:—,_‘ nrolled or not.

The data of g tients were also

recorded. Theseddata would ghow how representative the

sibicts ;ﬂuﬂ&mmmmm
¥y i) S 440 1

Obtained by history-taking, previous medical

record and clinical examination at the baseline.
3.7.2 General Laboratory Data

By laboratory tests at baseline.
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3.7.3 Clinical Stage (Mental Status)

Evaluated by one investigator (the physician) at
baseline 0, 5, 10, 20, 30, 45, 60, 75, 90, 120 and 150

minutes after the commencing of the intervention, and
'w/lscharge or death. The
A drug administration

}- of the research.

ent at one certain
the operational

aseline stage and

Euhent was supposed

Tl
tdme points in the

The 5‘
to be performﬂ at the following

intensive ﬂ;ﬁgﬁ:ﬂgm WW?low—up period,

mental stat@is and asterixls have been examlned daily at 8
o ) A TFEORI AT PRI G orecase
were sﬂpposed to be tested twice weekly until the date of

discharge or death of that patient.

However, because of the unavailability of EEGs
and unfeasibility to get the blood sample for ammonia
tests so often, most of the data from EEGs were

incomparable, some serials of ammonia concentration were
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also missing. Some patients could not perform the NCT

because of their elinical status (3 or 4).

Table 3.5 Timepoints of evaluation of mental status and

PSE Index
Components 0 45 60 75 90 120 150 min
Mental Status L S
NCT time X
Asterixis X X x
EEGs X X =
Ammonia X

3.8 Data Analvsi

Table 3.6 Prim

= Difference of the long-term outcomes *Descriptive statistics
of HE patients in the treatment or
control group

=> Predictor variables for long-term *Descriptive statistics
outcomes

= Adverse reactions of flumazenil *Descriptive statistics
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Moreover, the timepoint of the change of the

mental status has also been compared.

Because of the sample size in the whole study is

gquite small, let alone Zze in the subgroup, it is

impossible to draw, i8]l conclusion from the
secondary research ost of the analysis

were descriptiyg en tried to perform

some analytic hi-square, logistic

regression and

3.9 Ethical
. Iﬁ is ethicHl ';%Q?“ﬂ a controlled trial
because whethes _ he treatment is of
value 3—'@* efficacy and

| :Ziiﬁﬁﬂﬁﬁm Ve :.Z S
I g -

dddition, has not shown any severe adverse

reactions in all the previous trials.

® Written informed consent had been obtained from

the relatives of the patient before commencing the

study.



3.10 Limitations

¢ Subjective assessment of the clinical stage of HE

could be a potential source of bias in this

research.

¢ The effect of

)ha long-term outcomes
Qndary question.

notte view and another

‘ \\\\\" ajilure) were not

(survival)
e Dose-react]
type of
included

3.11 ‘and/applications

requires attention to

mechanisms.

multiple proklemsy and  patt ological

77777 S

=

Since flumazend n minutes while

other therapiem:y days, it is reasorﬁly to suggest that

given itﬂ ﬁﬁww ;rw ET;-] ﬂasavant clinical

courses, fllumazenil can be J.rst applied to the HE
QPR TN TIAHAR e i
as qu:l. k as possible and to yield prognostic information.
The potential for Bz antagonist therapy which is likely
to challenge synergistically other therapies would help
physicians select and plan their case management scheme,
decrease the nurses' workload of the patients with

bizarre and uncooperative behavior and avoid using the
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sedatives to control their impaired neuropsychiatric
behavior. The favorable result of the <clinical
management of HE is expected to be utilized for the
necessary cost-effectiveness analysis to evaluate whether

the benefits  yielded these available treatment

general university-
we' recruitment of all
the HE patients#i WCLEE \ cd of time needs the
' t of Internal Medicine,

Surgery, Eme -9§ the laboratories.

It also acumen of the

corresponding dm:t ors.

AU INERINEADT 0o e e
AR AR TIVIEAR Y

. éhort course or lecture on HE for the residents;
¢ Close contact among the Chief Residents of these
departments;

¢ Daily preparation of the Ward of Digestive

Diseases;



® (Consultant group;

¢ Proper assistance from the administration office.

3.12.2 Standardization of Evaluation of HE

To avoid inter-g rver and minimize intra-

observer variabilityy ‘one nt have been intensively

patients duriny = \ period. However, in

case of her abs twof GI division who

\\\\

beéen examined by the

had also been tgéi er. This happened

not often. Her ,

consultants regul

The quality or other measurement of

HE have been _‘. ,__ﬁ__,,

S:12.3 ub of W
|1 Y P BT} Gossres are o

very familfgr with the form of cgnsent, especially of a
wrscl WocdGbal ihabbldbd BIANEN AL wione e
be very willing to sign the consent immediately, which
would delay or prevent the recruitment of eligible
patients. Well-organized explanation of the research
about the purpose, procedure, possible adverse effect
(though rare) and safety guarantee have been verbally

delivered to the relatives of the patients. Written



consent were obtained from most of the cases, while

others gave oral consent.

3.13 Administration and Time Schedule

3.13.1 Administration

¢ Permission haw ’%ad from the Research

and Ethical O Lea, Shan Hospital.

® A meeting w oL\t rch team and the
correspondifig gal®sta the Departments of
fpatient, Emergency

and Laboragfrie: ﬁ' heir cooperation to

e One resident has'bee briately trained by the
’?‘F_mf 7
consultants ) 3 agcuracy and the

reliabil §.f Aldal stage of HE.

e A special mecord form"has been pﬂparad.

: “ﬂguﬁwafmﬂ SNBIYTPEP boen nade.
“"W’T&“{?ﬂ‘ﬁ_wmwwmaﬂ

1995 to 2 348 & T 8 959011 12 13
April, 1996 ApMyInIyAgSpDnHanthL&Ap
Preparation g
Data collection < A
Data analysis e LSRR

Write-up | AT .. 3
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