Notice: for the following analysis and data
' .0

presentation 5 (2-tailed) or p

< 0.10 dered as being

(T

statisties®T , ,';‘-- ¥ the continuous
data are e of "“mean =+

SEM”.

4.1 Patients Acc

Consec 1t encephalopathy

of stage 2 to 4dof 32 ntd were initially

enrolled in this study acccrding s‘J the eligibility

criteria atﬂ}ﬂmﬂﬂﬂ?wm ‘nﬁeen May, 1995

to March, 1996 in Zhong Shim Hoapital, Shanghai China.

AN TMNKIINE QL. . .

ward course from admission until the patient’s discharge

or death in the ward.



Among these 32 patients, 9 had been repeatedly
enrolled for their second or third times of a subtotal of

12 repeated HE episodes out of total 44.

Because some results of the assistant tests were

or the initial enrollment,

unavailable at the baselin
or, during the int —;.,' on period some fatal
accidents occurs, wkikne ﬁ 44 episodes of HE

were consequently gefiSdte fbd g R nnt eligible. The

exclusive reasongf#Tof beet 14 &=
GI bleeding, 54 4 _hemod \\ condition, " renal
failure, age tage of malignant

diseases (hepatocelf earoing ma L renal carcinoma).

= ’ J_:ka-" }3:-, 7




Therefore (Table 4.1), 25 patients (13 in
treatment group and 12 in control group, respectively),
all with their first episode of HE, were selected as the

eligible samples for standard analysis of this trial at

last.

As to the had been repeatedly

" episodes of HE will

enrolled, the eligiib. | Si=rt
| —

also be analyzed first episode of

HE -- a pragmatic 3€Tc

Because Jo&f e atic of intensive
observation perig case dropped out of

this study, and molSt ere followed until

their discharges o

ward, except the last

case who has ith quite good

-

general condit’ ait. t8.) shunting ' or

devascularizing mperatinn for his pﬂtal hypertension

when the inﬂﬁﬂﬁmﬂmwmﬂ]ﬁ data.

retec f“ﬁ’ih”ﬁ A FTE ik (a1

mental cnndition greatly assisted the investigators to

obtain the consents.



4.2 Analysis for the 25 Eligible Patients
4.2.1 Baseline Data

Table 4.2 Demographic and basic clinical data of
eligible patients

Ctrl Grp p
n=12 Ve
Age  (years) } 52174327 0.91*
Sex (Mfl-j ) S 9/3 1.00%
_Etiology of | 0.50"

11

1

0

0
Cirrhotic 715 0.41*
Duration of 5.13+1.21  0.49*
Shunt-Operation (/N i 2/10 0.38"
PmmmHEHis&ory t“'“ . 4/8 0.69*
Liver ' f1/11 0.48"
X 0.23"

QW']Mﬂ‘SﬂJ NM’YJ\WEI']@ d

The demographic data and the background of liver
diseases of these eligible patients are listed in Table
4.2. There is no significant difference between the two

groups in age, sex, etiology of cirrhosis, duration of
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cirrhosis, history of shunt-operation or history of
previous HE. Male patients were much more than females
in both groups (19:6), and the predominant cause of
cirrhosis was viral hepatitis (80%), obtained from the
case history and serum tests, About 43% cases were

initially treated in the Emergency Room.

The present jver fuf # and HE stage on the

- J _‘
‘baseline are listed la-Table Someidore than half (13/25)
sophageal varices

hemorrhage. : . Lof s HE fxom, the commencement of

that HE episod rollment was about

averagely 12 to f of the patients

(12/25, 48%) were' i péor ¢ lon of liver function

(Child-Pugh stage of =four percent of patients

were in the HE yalues were all

comparable in V X

|

I

AU INENTNEINS
RINNIUUNIININY



Table 4.3 HE and liver function of eligible patients

Trt Grp Ctrl Grp p value
n=13 n=12

HE Duration (hours) 15.46+1.88 12.58+2.97 0.58*
0.42*

0.15*

0.21*

0.92*
0.70*
0.58*
0.71*
0.70*
0.97"

SR Y103
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* Student’s T-test, * Chi-squares test



4.2.2 Therapeutic Results

According to the Operational Definition, the
effectively improved patients after the proposed

“treatment” were only found 3 in the flumazenil group

(3/13, 23%). All three .who had effective flumazenil

effect were initially clinical stage of HE.

ow the significant

5 ex ‘_ . _
difference of th( 't iled p value was 0.124,

Table 4.4), st was only 56%
(zg=0.144).
The apeutic result of

\\

positive responder Yero de 4.5) achieved the
significant ‘threshold .' ;T:_ aring 2 proportions with
the p value *‘ . with a“high power of 91.5%
(zp=1.378). ‘ flumazenil group
showed the d:.fferq:u degrees Qf, positive response to the

arug £ron muas;fam thdd 42 1 wnize omy

one cas ﬁ.ﬂ 8.3%) hadf the respdnsive rea@&fion in the

AR Y

These improvement of clinical stages of HE by

placebo

flumazenil could be seen in patients (8/13) at any stage
of the baseline (4/7 in stage 2, 3/5 in stage 3 and 1/1

in stage 4).



Table 4.4 Treatment results (1)

¢ For patients who were effectively improved

Flumazenil Placebo | Total
Non-effectiveness 10 12 22
Effectiveness 3 0 3

SUEANUNINENDT ., e
e WTANTTIU AR IR >

treatmefit outcomes according to the strata —-- HE stages,
is necessary. This result with the p value of 0.028 is
consistent with the former Fisher’s exact test, showing
the significant difference of the positive response in

the 2 groups.



1F"§mHm;1'awa;1§’ 1

M-H Summary Chi-square = 4,23 pvalue = 0.028

Flu = Flumazenil group  Pla = Placebo group o
NA = non available (cannot compute)




4.2.3 Clinical Patterns and Long-term Cutcomes

The proportions and their changes of the
different stages of HE in 2 groups at several timepoints
of the trial, comparing with the initial stages, are

It was found that

Ipragmatically listed in ¥
more than half of & o flumazenil (in the
lower left part’ — X -L'i?i-- single table)

initiated early 7 owever, there are

,‘ \\\ 1l in flumazenil
: \ part, indicating
SAANN
b $ \ »\ in that pericd.

-
f—_
el

several cases,
group, entering
that their
“hey responded to the
however, they fell down

to the previou: at the following

points (Figure ™ £
I
J
flat  the changing

These plenomena suggested

patterns oﬂtﬁ E}?ﬂiﬁw%"ﬂm f’f'jthasa patients

were not cdHsistent or i,tahle along with ape-dimension

routs-q W AN IEU UNIINBIA
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Table 4.7 Distribution of HE stage at different

timepoints
Flumazenil group (n=13) Placebo group (n=12)
10 minutes after treatment 10 minutes after treatment
0 T 23 0 1 2 3 4
¢ : s f
A 0 e 3 s e
n e - — = Le———— =
i 2 |1 L 43 2 :_2___;_____.
t - I | 1 3 o RO
4 A 1
30 minutes afier 0 minutes after treatment
0 1 2 3 -
[ -
n 1 [ i - : |
R | ¢ W | 50 A
. 3uls 1 ST e
4 [ 1
60 minutes after 60 minutes after treatment
0 1 ) 2 3 4
I n "--'-'-i—-'"*-i = ey
n 1 it ! : oot
i 2 |1 271311 22 &
t 3 1 § ' +2. ]
4 G
15uminm ; b '... et _ﬂmmmwmm
o 0 1 2 3 4
L0 ,,.w-:ﬂ ; -
3 um‘ww E"rﬁ‘i
— +____
i 2 _____+___q 12
£ 3 o/
4




HE Grade (in Flumazenil Grp, n=13) N E Grade (in Placebo Grp, n=12)

{No.2)

|

(No.5)
(No.8)
(No.11)
(No.14)

(No.17)
(No.20)

B @M MR

(No.24)
(No.28)

R

(No.37*)
(No.41)

f

05 10 20 %0 & 60D % 101N ﬂﬁipmﬂﬂﬁﬁﬂﬁﬂ‘lﬂlﬁﬂ

Time (minutes) 5 9 E]’,‘j- Ne ‘ﬂ‘j’ W 87 718 (minutes
Figure 4.1 changingpatt&ns of __ patients in both groups

'Ihe"}[-lxls“ ‘. I‘.‘-“ri-' %m]ﬂgﬂaﬂ

The labels in the left ¥Y-axis™ indicate the HE sf cnz (No. comresponding to the right) at the baseline (0 min).
The labels in the right “Y-axis" indicate the HE stage of that patient at the end (1 50th min) of the trial and his record No..
** = effectively mproved and positively responded * = positively responded




From Figure 4.1, in the treatment group, besides
that the HE stages of 4 patients (No., 10, 19 and 21)
didn’t change and 2 patients (No. 7 and 12) steadily
decreased their HE stages to the normal level, several
pieces of 2-dimensional changing patterns could also be

identified that some of ti _'twe-respondera (No. 13,

23, 25, 33 and 44) of HE increasing as
compared to the pPrevicusly %grades at certain

timepoints in _Lhe ve, oObsemgation period (150

| A Y -
\.A s ne of the final
.\ baseline (initial

; 23 and 40) were

minutes) . Of
stages was wor
timepoint); moregWe
in the better of the intensive
observation period, (No. 44) was still

considered as an e

Y
On the lﬁ’t -

group, 7 patientsf didn’t show ,any changes in HE stage,

ana 4 pacs BHI AV BINE A et sraces o
HE mﬁm ﬁ’ﬁﬁ f gﬁil theip.baselme i:e:le:,ﬂ:;r

response (after 75 minutes).

e @contrnl (placebo)

More than half (5/8) of the positive responders
in the treatment group improved clinically within 10

minutes. The maintenance time, though, varied widely,
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from 20 minutes (No. 25) to no wnrséning at all (No. 7
and 12) during that 150 minutes and even after that
period. Mostly the favorable pharmaceutical duration of
flumazenil in this study was about 1 hour. If accounting

the “residual” effect of this agent, the so-called

about 2 to 4 hours.

u&group, attempts have
| r——

acteristics of the

“responsive” time duration

Focusing up -h__,
been tried to s
positive responder W re supposed to be
different from ofief fHE 2 ._\ nders cases) .
However, none of ‘ " ar:l.ablas have been

found to be statis : , Such as age, sex,

etiology of cirrhosj -'u cirrhosis and HE, HE

stage at baseline, Ch -u des or scores and their

components. g r——:‘
The chal - 33 %mantal status of

these patients ;l ing the ollowing-up peried are

schematicalﬂurg%m &lejﬁ.lw El,] ﬂﬁ 4.3 (only for
their fir after fthe tria Three @ffectively-
mprov%ﬁlaqmjm uzvf]jiﬂ EL’]JQ ﬂd the HE
stage in 0 or 1 during the following time in the ward.

Two of them were discharged after 7 and 9 days. The

remaining one (No. 44) was still in the ward waiting for

the operation with quite good condition of physical and



2 (No.1, dis)
2
2 ‘ﬂwu LR
bl L Sk ‘mm\\“\ 9 Moz
- : M H%\‘\ 3 {“:::11:}** dis)
3 ; | A2,
2 £y = 2 4 - = = L5 & ad & 1 EHD-1§]
2 FFF 3T EFF 5T 1 (No.21)
3
4 0 (No.23*)

4 (No.25*, died)
3 4 (No.33*, died)
2 BRENEREER 7] 2 (No.39%)
g IJ- (No.44**)

0 5 10 20 30 45 60 75 90 1207150

ﬂumwsmwmm

Figure 4.2 changingpatt&ﬂunfﬂlatawafpatﬁntsin&utmtnantm

frial] following 2nd to 9th day <F2 - F9).

The “X-axis™ i !

Thekhnhmtluhﬁ“‘ﬁnm u‘.ﬁmﬂtlﬁsﬁpn‘fﬁumﬂh comesponding to the right) at the baseline
ThehhnkmII:mwwm&mmdMMﬂhﬁwwdhdm:mMmmﬁgm
** = effectively improved and positively responded = pasitively responded
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Grad in Placebo w
HE Grade (in §~' A

4 (MNo.2)

1 5]
b
L

2 +—+— N\ 1 (No.5)
.,q.g\\\;\ T3S
2 £ J 3 (No.14, dis & died)
2 R W N VO S . y ’ 3 (o i)
3 4 (No.20, died)
2 %% %% 6 o4
2 a5 0 (No.28)
2 ‘ i B 3 (No.34, dis & died)
2 ' e — 1 (No.34%)
1 BB BSRERT EE m 4 (No.41, died)
0 5 10 20 30 45 60 75 90 120 150 F2 F3 F4 F5 F8 F7 F3

ﬂuﬁ?wﬂﬂswaWﬂﬁ

Figure 4.3 I:lung:l.ng'patte:ns cfnlstaas nfpagants in the control group

'Il:]abﬂsm -nm”nind:eﬂnl-]l-: ﬂ:genfmplhmﬂ,ﬂn corresponding to the right) at the baseline (0 min).
The labels in the right “Y-axis™ indicate the HE stage of that patient at the 9th day or at the death or discharge day, and his recording No..
** = effectively improved and positively responded * = positively responded
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mental status at the moment of analyzing the data
recently. Except the 2 patients (No. 25 and 33) who died
in the 3rd day after the trial and the 1lst patient who
were transferred to another hospital in the 6th day with
the HE stage of 2, the other patients in this treatment

group regained their

normal function in the
following 2nd to Sthuday,\'h those showed wavelike
7 There were no
difference, comparin® $41 the treatment group, in face,
by clinical HE stage
in the control g#oud, fostly in the 2nd to the 4th day,
except No. 20 wi 58h\day or No. 14 and 34
g in the following
day of the trial an@ scharged at the HE stage

of 3 by the, str6ng - requirement, of their family.

Telecommunicat ts: 1'1 away within one

week after discmxrge. “only nnaﬂaositive responder

(No. m%bﬁf a late-onset
positive c q—: e after es, arged 3 weeks

e RTAN ATEFET) 7] El ’1 A

In each treatment and control group, 3 patlents
died respectively in the ward. Those who died in the
treatment group all had shown the positive responding
reaction to flumazenil. Two died within 2 days of the

trial because of severe liver function failure (No. 25)
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and another episode of variceal bleeding (No. 33), their
HE stages were in 3 and 4 after the trial. Another
patient (No. 39) died 2 months later of an assumed cause
of intracranial hemorrhage. As in contrel group, 3
patients (No. 41, 20 and 2) died in the 2nd, 4th and 8th

day later with the causes"

,severe variceal bleeding or

=
Death is L0 outcome. In this
study, 6 patien ssion period. 1If

taking account ‘within one week after
their “self-requiri dischdrge, ‘totall 8 patients, 3 in
the treatment gr€ lile- = He ‘eontrol group, should

be considered as ard.

Attempts to search for the
factors which ; d-predict the [ina ”‘ g-term outcome -
r%ment group, there

was no significaftewrelation bketween the death and the

i <Gy M WD o
e 11 4 G BARAS 3 RS s

}'H no Total

Positive responders | 3 5 8
Non-positive responders | 0 5 5

Total| 3 10 13

Fisher's exact test p = 0.231 (2-tailed)
Power = 28.8%

= death. It waemfou d




Comparing the whole treatment and control group,
even the subgroups among these 2 groups (by HE stage or
Child-Pugh grade, Table 4.9), statistically, there was
not significant difference of the death rate, implying

that flumazenil might not be able to change or decrease

the risk of death o ents who received this
agent.
Table 4.9 Dea \\ s comparison
th 95% C.I of
R.R. p value
For all patients in 2 gro#ip 44 .
Flumazenil group <31 055 017-1.83 0411
¢ For patients in . \‘
Flumazenil g 64-/0.07-5.73  1.000

¢ Farpal:mtsmH.E Jord

msa Vl EJW’M EJ“%ﬂ“T e

e

3 4 054 020-140 0293

F_R. = relative risk ref. = reference level C.I. = confidence interval
C-P Grade = child-Pugh Grade
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Among the other independent variables at the
baseline, the stage of HE and Child-Pugh Grade seemed to
show the significance, in some sense (Tale 4.10). The
other components of Child-Pugh Grade, such as albumin

(p=0.57), bilirubin (p=0.97) and prothrombin time

//have such significance

. ©of HE patients

prolonged (p=0.97),

W

individually.

Table 4.10 Relativ

////\\

// Q\\ e

¢ Flumazenil Group / (*
HE Stage 2 (ref. E;
3or4 ﬂ

ﬁ" \ 0.27~19.80  0.559

+ Placebo Group v \
HE Stage 2 (ref.) S .00
STy L - &, S T ‘j‘ 450 1.33~1528 0.045 _
HE Stage 2( *;”,,w,,,
3or- m ~ 9.60 0.087

ﬂthmzﬂ:ileup

"’”““ﬁ?ﬂ"ﬁﬁ waWMm it

C—Pﬁndc A or B (ref) 1 12 1.00
C 7 5 758 1.09~5292 0.011

R.R. = relative risk ref = reference level C.I = confidence interval
C-P Grade = Child-Pugh Grade



Table 4.11 Analysis of eligible repeated episodes

_ Effective? —_____Positive? .
Serial No Crossed Flumazenil Placebo Flumazenil Placebo
6, 22* Yes - -* 4 *
7, 18% Yes + +* +¥
13, 43* Yes -* + -*
8, 27* =
=%
10, 29* -
&
‘-mmmmﬂf E i
+ = effective or positive =
--mmtﬂ mazemnl o
One patie M s bor, N 18 in the 2nd
enrollment), : m yroved effectively by

gation to the treatment

group, but algedshowed effe ————-———’—,'!-fruf—,‘i‘gl when in the

second allocat n H;roup . He was

discharged with nqrmal mental unction twice.

od) umﬂmmmm T
o SN AN T T o

responsé while placebo failed. There was no difference
if the reaction was evaluated by the definition of
“effectiveness”. Obviously, such a small (3 pairs) of

pragmatic cross-over trial could not be tested by certain
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statistical tests, such as McNemar test to draw some

inferences.

Those 2 patients who had been allocated in the
same group both showed no change of HE stages during the
twice enrollment, whatever the group they were in. They

.%, but appeared wavelike

follc ys, and finally were

got well in the 2nd
changing pattern i

discharged with i

io‘ i , -A\.\.:.Lu_\ ,.nt'

: \\ finally excluded,
though they ha sh, earollled Wnitially at baseline.
According to o PR criteria, they were

suffering from episode of variceal

bléeding (No.« ‘_-_; ye-)of liver cancer

(No. 4 and 36) wr

severe electrolytg disturbanc No. 31).

wmnmmm
g RS B e

statis .‘I.‘::allyuIr significant difference in age, sex, primary

§) with anuria, or

liver diseases, history of shunting or history of HE.
Neither has been found the difference of the present HE
duration or precipitating factors of HE at the baseline.

The principle ‘clinical manifestation, disturbed mental
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status and its stage, was still comparable between the
eligible and un-eligible cases (p=0.446, Table 4.12).
The distribution of hepatic carcinoma of the eligible
patients (24 no/l1 yes) and the un-eligible ones (5/2) was
not distorted statistically, either (p=0.113). The

ndex of liver function --

Child-Pugh Grade and l/&

were in Child—Pu/ ) p&and the raw scores

were larger tha 86.+ 0.70 vs. 9.20 *

significance existed in t;

!l“

un-eligible patients

0.48, p=0.011) hild-Pugh grade,

except HE (p=C 0.35), were also

demonstrating ‘. ’;; C | such as albumin

(p=0.016), total ; prothrombin time

Aaaes

prolonged (0.0257) or p&s pin’ activity (p=0.027).
o =

Table 4.12

13/12 3/4 s ~1.000

’QW BAOUAND THIN A s

Child-Pugh grades (A/B/C) 2/11/12  0/0/7 0.046
Child-Pugh raw scores  9.20+0.48 11.86:0.70  0.011

“Effectively improved” (Y /N ) 3/22 1/6 ~ 1.000
“Positive response” (Y /N ) 9/16 2/5 ~ 1.000
Death (Y/N) 8/17 52 0.091
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The therapeutic outcomes of un-eligible patients
were showed in Table 4.12 and compared with the eligible.
More death cases obviously was the characteristic, but no

statistical significance (p=0.091) with power of 46%.

There were 3 P tient's Afofwere excluded after the

o o grﬁ episode of severe

variceal hemorrh ¥q | ot ~Eespectively with an

randomization be

unstable hemody rescue therapies

were conducted “ebservation period.

These critical age evaluation very

difficult or impo B ol . a fo \ Cfed way as described

before. Case No. n the treatment group

with the baseline HE Sta e the other 2 in the

control group '_T,;,;_—-——-— stages i¥) and 3 (No. 30).
arcer thémkrial in the ward,

Only Case No. 3vmied

the other ﬂuﬁwﬁﬂ%’wgqﬁtﬁ the regained

mental sta

AN TN A e -

the failure cases (not effective nor positive responding)
and collapsed into the formal eligible 25 patients, re-
analysis of the data (Table 4.13) indicated that the
statistical test results for the therapeutic outcomes

defined as the effective or positive responders were not
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altered, compared with the ™“standard” analysis (Table

4.4, 4.5 and 4.8).

Table 4.13 Re-analysis of the therapeutic results
after including 3 patients who were
previocusly mlud-r.'.l

ﬁum ﬁ‘?m%‘wzﬁ“"i
ama.ﬁmm URIINYIRY

A semi-quantified measure composing five weighted
factors was supposed to evaluate the severity of HE.
However, in this research, this Index hasn’t been f ully

accomplished. No patient has been serially tested the
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change of EEG. Blood ammonia concentrations were only
checked at the baseline and the end of the intensive
observation, and the following 2nd, 5th and 9th day.
Some data were missing. There was no change of the

ammonia level in this 150 minute period. While in the

follow-up period, a trend) (data not shown) could be found

eased. For the HE
1 '—d.
4 i@ossible to process

) with stage 2 or

that ammonia level
patient in stage -,
psychometric tes
lower could per s of PSE Index --
NCT. The time ' it\vakied, however, the
shortening tren » the improvement of
clinical stage . It was also
difficult to test : st "'"'" : he patient with
uncooperative Apa | . g3 or 4. For the
patients who had been exami EX) is, there were

little changes "6f the grade of asrixis during the

intensive ﬂsﬁﬁjﬁxwﬁﬂ%} wﬁnlzﬂ njthe Index only

remained thé! most importa‘pt and heaw we:.ghted component

- =R R R KE0E) 4 B b o

This situation made it impractical to process PSE Index
as an assistant measure for HE, especially in fast-onset

therapeutic trials.
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