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Abstract: Objective To evaluate the effect of intravenous injection of different doses of lidocaine on cough during the recovery 

period after bronchoscopy under general anesthesia, aiming to determine the optimal lidocaine dose. Methods Using 

prospective, single-center, randomized, controlled clinical trial methods, a total of 135 patients who underwent bronchoscopy 

in Shunde Hospital of Southern Medical University from September 2023 to June 2024 were selected, and they were randomly 

divided into group C (physiological saline), group L1.0 (1.0 mg/kg lidocaine), and the group L1.5 (1.5 mg/kg lidocaine), with 45 

cases in each group. All patients received general anesthesia with laryngeal mask. After induction, lidocaine or saline was 

administered intravenously. The incidence and severity of cough within 30 minutes after removal of the laryngeal mask were 

recorded and analyzed, along with adverse events. Cough severity was categorized as mild (single episode), moderate (multiple 

episodes lasting over five seconds but not continuous), and severe (continuous coughing lasting over 5 s). Results There was a 

statistically significant difference in the incidence of cough during the recovery period after bronchoscopy among three groups: 

42.2% in group C, 22.2% in group L1.0, and 8.9%group L1.5 (χ2=13.72, P<0.01) After Bonferroni correction, the group L1.5 had a 

significantly lower incidence of cough than that in group C (χ2=13.14, P<0.01). The incidence of severe cough was 17.8%, 4.4%, 

and 2.2%, respectively, and the difference among the three groups was statistically significant (χ2=8.51, P<0.05). Compared with 

group C, incidences of postoperative nausea and vomiting and sore throat were fewer in both group L1.0 and group L1.5 (P < 

0.017). Conclusion Intravenous injection of 1.5 mg/kg lidocaine can effectively reduce the incidence of cough during the 

resuscitation period after bronchoscopy under general anesthesia, and also can significantly decrease the occurrence of nausea, 

vomiting, and sore throat.  
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Bronchoscopic examinations performed under 

general anesthesia with a laryngeal mask airway are a 
common diagnostic and therapeutic procedure in 
pulmonology [1]. However, postoperative cough is a 
frequent complication that may lead to adverse outcomes 
such as pneumothorax, bronchospasm, or airway 
obstruction [2]. Particularly under general anesthesia with 
intubation, the sensitivity of the cough reflex is increased, 
resulting in a significantly higher incidence of 
postoperative cough [3]. This reflex not only causes 
discomfort and distress for patients but may also increase 
the risk of bleeding and affect the therapeutic outcome.  

As a local anesthetic, lidocaine has been widely 
recognized for its cough-suppressing effect when applied 
topically in the respiratory tract, and it is primarily 
administered through topical application clinically, such as 
spraying the throat, to reduce the cough reflex caused by 
the entry of the bronchoscope into the trachea. However, 
its effect on postoperative cough suppression is not 

significant [4]. Intravenous lidocaine has shown promise in 
reducing the sensitivity of the cough reflex both 
preoperatively and postoperatively [5]. The possible 
mechanism of action involves the inhibition of sodium ion 
channels, thereby reducing the excitability of cough reflex 
nerve fibers [6]. However, the optimal dose of intravenous 
lidocaine for alleviating cough after extubation during 
bronchoscopy is currently unclear and controversial. 
Therefore, this study aims to compare the effects of 
different doses of intravenous lidocaine on cough during 
the recovery period after bronchoscopy explore an 
optimized scheme that can maximize the suppression of 
cough after extubation during bronchoscopy under general 
anesthesia without causing significant adverse reactions, 
providing a reference for clinical practice. 

1 Materials and Methods 
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1.1 Study Design  

This study is a prospective, single-center, randomized 
controlled, double-blind clinical trial approved by the 
Ethics Committee of Shunde Hospital, Southern Medical 
University (approval number: KYLS20231022). All 
included patients or their family members who signed 
informed consent forms. This study selected patients who 
voluntarily underwent bronchoscopy from September 
2023 to June 2024. 

1.2 Inclusion and Exclusion Criteria 

Inclusion Criteria: adults aged from 18 to 80 years old 
who were scheduled for elective bronchoscopy and 
classified within the American Society of 
Anesthesiologists (ASA) grade I to Ⅲ. 

Exclusion Criteria: Body Mass Index (BMI) 
exceeding 30 kg/m2, require bronchoscopy for more than 1 
hour, present with severe hepatic or renal impairment, 
suffer from chronic pain or psychiatric disorders, have 
significant cardiovascular or pulmonary conditions, 
possess known allergies to study drugs, were diagnosed 
with obstructive sleep apnea-hypopnea syndrome, have 
myasthenia gravis, or were in states of pregnancy or 
lactation.  

1.3 Grouping and Blinding 

Patients were randomized into three groups: group C 
(saline), group L1.0 (1.0 mg/kg lidocaine), and group L1.5 
(1.5 mg/kg lidocaine). A computer-generated system 
facilitated randomization, with assignments securely 
sealed in opaque envelopes. Data collection and 
documentation were conducted by an independent 
observer blinded to group allocations. Both lidocaine and 
saline, being colorless and transparent, were uniformly 
prepared in 10 mL syringes, with a lidocaine concentration 
of 10 mg/mL. This ensured the blinding of the 
administering physician and the observer to the treatment. 
An anesthesiologist performed statistical analysis.  

1.4 Anesthesia Procedure 

Patients were required to fast for 8 hours and abstain 
from drinking for 2 hours before surgery. Upon entering 
the examination room, patients were connected to a multi-
function monitor for routine monitoring of 
electrocardiogram (ECG), systolic blood pressure (SBP), 
diastolic blood pressure (DBP), and saturation of 
peripheral oxygen (SpO2). Before induction, pure oxygen 
at a flow rate of 6 L/min was administered via a mask, and 
lactated Ringer's solution was infused intravenously 
through a peripheral vein at a rate of 6-8 mL/(kg·h). During 
the induction of general anesthesia, target-controlled 
infusion (TCI) of remifentanil was initially set to achieve 
a target effect-site concentration of 3 ng/ml. Once plasma 
and target compartment concentrations equilibrated, 
remimazolam was administered intravenously at a rate of 
1200 mL/h with a dose of 0.3 mg/kg, followed by an 

intravenous administration of cisatracurium besylate 0.05 
mg/kg. Finally, the corresponding dose of lidocaine or 
normal saline was administered intravenously at a slow 
rate. After the patient lost the eyelash reflex and jaw 
relaxation occurred, a laryngeal mask lubricated with 
petroleum jelly was inserted. Subsequently, volume-
controlled positive-pressure ventilation was used to 
maintain end-tidal carbon dioxide (EtCO2) levels between 
35-45 mmHg. During the maintenance of anesthesia, the 
TCI target effect-site concentration of remifentanil was 
maintained at 2-4 ng/mL, and remimazolam was 
continuously infused intravenously at a rate of 0.3-1 
mg/(kg·h). Mean arterial pressure (MAP) was maintained 
within ±20% of baseline with vasoactive drugs. A 
pulmonologist performed bronchoscopy. At the end of the 
procedure, remifentanil and remimazolam infusions were 
discontinued, and patients were transferred to the post-
anesthesia care unit (PACU). After observing the patient's 
return of spontaneous respiration, neostigmine 1 mg and 
atropine 0.5 mg were routinely administered to counteract 
the effects of muscle relaxants. Gentle oral suction was 
performed before the patient was fully awake. When the 
patient could respond to verbal commands, breathe 
spontaneously with a SpO2 over 95%, and maintain a fist 
above the head for more than 5 seconds, the laryngeal mask 
was removed. After at least 30 minutes of observation in 
the PACU, the patient was returned to the ward by an 
anesthesiologist. 

1.5 Sample Size Estimation 

This study conducted a preliminary trial, establishing 
a control group (administered normal saline) and an 
experimental group (administered 1.0 mg/kg lidocaine), 
with 10 patients in each group. The primary outcome 
measure was the incidence of coughing within 30 minutes 
after removal of the laryngeal mask. Preliminary results 
showed a cough incidence of 50% in the control group and 
20% in the experimental group. To achieve a power of 80% 
(β=0.8) and a significance level (α) of 0.05, considering a 
dropout or loss to follow-up rate of 15%, it was calculated 
that 45 patients per group would be required, totaling 135 
patients across three groups. 

1.6 Outcomes 

(1) Primary outcome: The incidence and severity of 
coughing were recorded within 30 minutes after patients 
emerged from general anesthesia and the laryngeal mask 
was removed. During this period, only moderate to severe 
coughing was considered effective and included in the 
analysis. The severity of coughing was categorized as mild 
(single cough), moderate (multiple coughs lasting more 
than 5 seconds but not continuous), and severe (continuous 
coughing for more than 5 seconds) [11]. 

(2) Other outcomes: MAP, heart rate (HR), and SpO2 
were recorded at the following time points: before 
anesthesia (T0), 1 minute after laryngeal mask insertion 
(T1), at the time of laryngeal mask removal (T2), and upon 
departure from the post-anesthesia care unit (PACU) (T3). 
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The duration of bronchoscopy, time to spontaneous 
respiration recovery, time to laryngeal mask removal, time 
to recovery of orientation, and time to discharge from the 
PACU were documented. Additionally, adverse events 
such as hypotension, hypertension, bradycardia, 
laryngospasm, hypoxemia, shivering, postoperative 
nausea and vomiting, emergence agitation, chest pain, and 
sore throat were recorded. Hypoxemia was defined as 
SpO2 below 90% sustained for at least 5 seconds. The sore 
throat was defined as pain upon coughing when asked 
about its presence upon discharge from the PACU. 

1.7 Statistical Analysis 

Statistical analysis was performed using SPSS 22.0. 
The normality of data distribution was assessed using the 
Shapiro-Wilk test. Normally distributed continuous 
variables are expressed as x ±s, and comparisons among 
multiple groups were made using one-way analysis of 
variance (ANOVA). For comparisons of multiple groups at 
different time points, repeated measures analysis of 
variance was used, and pairwise comparisons were made 
using the least significant difference (LSD) method. 
Skewed continuous variables are expressed as M (Q1, Q3), 
and the Kruskal-Wallis rank sum test was used for 

comparisons, with pairwise comparisons made using the 
Bonferroni method. Categorical data are expressed as 
number or number (%), and the Pearson chi-squared test or 
Fisher's exact probability test was used for R*C 
contingency tables, with pairwise comparisons made using 
the Bonferroni correction method. All tests were two-tailed, 
with a significance level of α=0.05, and for pairwise 
comparisons in the chi-square test, α' was adjusted to 0.017. 

2 Results 

2.1 Patients’ Baseline Characteristics 

A total of 147 patients were initially included in the 
study, of which 6 were excluded for not meeting the 
inclusion criteria, leaving 141 patients who were divided 
into three groups: group C (n=45), group L1.0 (n=48), and 
group L1.5 (n=48). Due to missing data for 3 patients in 
group L1.0 and 3 patients in Group L1.5, the final analysis 
included 135 patients, with 45 patients in each group. 
There was no statistically significant difference in baseline 
characteristics such as age, height, weight, BMI, gender, 
ASA grade, medical history, and type of examination 
among three groups (P>0.05), as summarized in Table 1. 

 
Tab. 1 Comparison of general information among three groups (n=45, case) 

Index Group C Group L1.0 Group L1.5 Z/F/χ2 value P value 

Age (years)a 59(42, 70) 55 (37, 64) 56 (45, 69) 2.850 0.240 

Height (cm, x ±s) a 164.1 ± 8.3 163.3 ± 8.8 160.4± 6.8 2.657 0.076 

Weight (kg, x ±s) a 58.9 ± 12.1 59.6 ± 12.5 59.7 ± 9.0 0.067 0.932 

BMI (kg/m2, x ±s)a 21.8 ± 3.6 22.3 ± 4.2 23.2 ± 3.4 1.612 0.173 

Gender (Male/Female) 30/15 22/23 24/21 3.131 0.209 
ASA grading(I/II/Ⅲ) 4/35/6 6/33/6 4/38/3 2.130 0.712 
Personal and Medical History      
Smoking 11 8 8 0.833 0.660 
Hypertension 7 3 2 3.841 0.146 
Diabetes 1 0 1  1.000b 

COPDb 0 1 0  1.000b 
Asthma 0  0  1.000b 

Type of Examination    7.124 0.523 
Transbronchial Biopsy 18 12 14   
Transbronchial laser 0 0 2   
Bronchial Stent Placement 0 1 1   
Bronchial Brushing 7 9 6   
Bronchoalveolar Lavage 20 23 22   

Note: a indicated data presented as M (Q1, Q3); b signified the use of Fisher's exact probability test. 
 
 

2.2 Comparison of the Incidence of Cough and 

Severe Cough among Three Groups 

The severity of cough was observed as shown in 
Table 2. The incidence of severe cough showed 
statistically significant differences among the three groups 
(χ2=8.512, P=0.014). Compared to group C, group L1.5 
significantly reduced the incidence of severe cough 
(P<0.017). Moderate to severe cough was defined as 
effective cough, and its incidence was calculated. The 
incidence of cough in group C, group L1.0, and group L1.5 

showed statistical differences, with rates of 42.2%, 22.2%, 
and 8.9%, respectively (χ2=13.717, P=0.001). Compared 
to Group C, the incidence of cough in the L1.5 group was 
significantly reduced. 
 
Tab2. Comparison of the incidence of cough and severe cough 

among three groups [n=45, case(%)] 
Group Non Mild Moderate Severe 

Group C 10(22.22) 16(35.56) 11(24.44) 8(17.78) 

Group L1.0 19(42.22) 16(35.56) 8(17.78) 2(4.44) 

Group L1.5 28(62.22) 13(28.89) 3(6.67) 1(2.22) 

H value 19.498 

P value <0.001 
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2.3 Comparison of Hemodynamic Changes at 

Different Time Points 

(1) After induction of general anesthesia, the mean 
arterial pressure (MAP) significantly decreased at time 
point T1, with group L1.0 and group L1.5 showing a more 
pronounced reduction compared to group C (P<0.05). At 
time point T2, MAP increased in all groups, and by time 
point T3, it returned to normal levels. The three groups had 

no statistically significant differences at time points T0, T2, 
and T3 (P>0.05). (2) Heart rate (HR) increased at time 
point T2 and returned to normal levels by time point T3, 
with no statistically significant differences between the 
three groups at any time point (P>0.05). (3) Oxygen 
saturation (SpO2) levels remained stable, and no 
statistically significant differences were observed between 
the time points or among three groups (P>0.05). as 
illustrated in Figure 1. 

 
Note: A, B, and C represent MAP, HR, and SpO2, respectively. 

Fig. 1 Comparison of hemodynamics changes at different time points among three groups 
 

2.4 Comparison of Perioperative Time-related 

Outcomes Among Three Groups 

The analysis showed no statistically significant 
differences in bronchoscopy duration, spontaneous 
ventilation recovery time, time to remove the laryngeal 
mask, orientation recovery time, or discharge time from 
the PACU among all groups (P>0.05) [Table 3]. 

2.5 Comparison of Adverse Event Incidence in the 

Perioperative Period Among Three Groups 

No bradycardia, laryngospasm, hypoxemia, or 
emergence agitation occurred in any of the three groups. 
There was a statistically significant difference in the 
incidence of postoperative nausea, vomiting, and sore 
throat among the three groups (P < 0.05); the incidence 
was significantly lower in groups L1.0 and L1.5 compared 
to group C (P < 0.017). Group L1.5 having an even lower 
incidence of sore throat. There was no statistically 
significant difference in the incidence of other adverse 
events among three groups (P>0.05) [Table 4]. 

Tab 3. Comparison of perioperative-related time 
indicators among three groups [n=45, M(Q1, Q3)] 

Time Indicators (min) group C 
group 
L1.0 

group 
L1.5 

Z 
value 

P 
value 

Bronchoscopy 
Procedure Time 20(15,25) 19(17,23) 18(16,23) 0.17 0.92 

Spontaneous Breathing 
Recovery Time 

5(4,8) 6(5,9) 5(4,10) 1.81 0.40 

Removal of Laryngeal 
Mask Airway Time 

9(7,13) 12(8,15) 10(8,13) 2.01 0.37 

Orienting Time 13(10,18) 15(10,17) 12(10,17) 0.76 0.68 

Discharge Time from 
PACU 

38(35,43) 40(38,45) 40(36,43) 3.17 0.20 

 

Tab. 4 Comparison of adverse events among three groups 
(n=45, case) 

Adverse Events                                                                                                                                Group C 
Group 
L1.0 

Group 
L1.5 

χ2 
value 

P 
value 

Hypotension 2(4.4) 4(8.9) 0 4.186 0.123 
Hypertension 1(2.2) 0 0  1.000a 
Shivering 1(2.2) 0 0  1.000a 
Nausea and 
vomiting 

8(17.8) 1(2.2) 1(2.2) 10.584 0.005 

Chest Pain 2(4.4) 0 0  0.328a 
Sore Throat 24(53.3) 8(17.8) 2(4.4) 30.507 <0.001 

Note: a signified the use of Fisher's exact probability test. 
Compared with group C, bP<0.017. 

3 Discussion 

This study showed that lidocaine at a dose of 1.5 
mg/kg (group L1.5) effectively reduced the incidence of 
cough and severe cough during the recovery period after 
bronchoscopy under general anesthesia, which indicated 
that the intravenous injection of 1.5 mg/kg lidocaine 
during induction is one of the effective methods to reduce 
the incidence and severity of cough during the recovery 
period after bronchoscopy. 

Bronchoscopy is often performed by local spraying 
of lidocaine, primarily to prevent coughing induced by the 
passage of the bronchoscope through the pharynx. A meta-
analysis has indicated that lidocaine can effectively reduce 
airway complications, including the incidence and severity 
of intraoperative and postoperative cough, as well as 
improve patient comfort; however, its effectiveness is 
related to the route of administration and dosage, with 
some variation in results among different studies [8]. This 
study investigated the effect of intravenous lidocaine 
administration at different doses on cough during the 
recovery period following bronchoscopy. The results 
indicated that lidocaine at a dosage of 1.5 mg/kg (group 
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L1.5) significantly reduced the incidence of cough and 
severe cough compared to the control group (group C), 
suggesting that intravenous lidocaine administration of 1.5 
mg/kg during induction is an effective method for reducing 
the incidence and severity of cough during the recovery 
period after bronchoscopy. However, the cough 
suppressive effect appears to be dose-dependent, with the 
1.5 mg/kg dosage being necessary to significantly reduce 
the incidence of cough. However, lidocaine has a narrow 
therapeutic window, and an excessive dose may lead to 
adverse reactions, including but not limited to systemic 
toxicity, hypotension, and arrhythmias [9-11]. Therefore, 
determining an optimized dosage regimen that maximizes 
efficacy while minimizing risk is crucial for clinical 
practice. A study suggests that the initial intravenous dose 
of lidocaine should not exceed 1.5 mg/kg to reduce the risk 
of drug-related adverse reactions due to an excessive dose 
[12]. Furthermore, the safety of intravenous lidocaine must 
be carefully considered, particularly for patients with pre-
existing heart disease, liver dysfunction, or those with 
metabolic or excretory impairments of lidocaine [13]. 
Monitoring plasma concentrations and adhering to 
recommended dosages are key to minimizing potential 
risks [12,14]. 

In terms of hemodynamic parameters, the results of 
this study showed that intravenous administration of 
lidocaine led to a significant decrease in mean arterial 
pressure (MAP), with both the 1.0 mg/kg and 1.5 mg/kg 
doses resulting in approximately a 16.8% reduction, which 
was considered clinically acceptable. Importantly, the 
incidence of hypotension as an adverse event was 
relatively low, with no significant statistical differences 
observed between groups. The reduction in MAP induced 
by lidocaine administration may be related to its 
vasodilatory pharmacological effects [6,8], and this finding 
also indicated the need for further clinical investigation 
into the impact of intravenous lidocaine on hemodynamics, 
focusing on the balance between efficacy and minimizing 
adverse reactions. This also necessitates strict patient 
screening and personalized dosing strategies, particularly 
for patients at increased risk of cardiovascular 
complications. Although lidocaine has various 
applications in anesthesia, its effects on blood pressure 
must be carefully considered, especially in patients with 
unstable pre-existing cardiovascular conditions, and a 
comprehensive assessment of its risks and benefits is 
necessary [15]. 

The incidence of postoperative nausea and vomiting 
(PONV) after general anesthesia is approximately 30% [16]. 
Opioids are a major cause of PONV [17]. In this study, the 
incidence of PONV in group C was 17.8%, which may be 
attributed to the sole use of the short-acting opioid 
remifentanil, which has a duration of action of only 5 to 10 
minutes. In contrast, the incidence of PONV in the two 
lidocaine groups was only 2.2%, showing a significant 
statistical difference compared to group C, indicating that 
intravenous lidocaine can effectively reduce the incidence 
of nausea and vomiting. A study suggested that intravenous 
lidocaine can reduce the incidence of postoperative nausea 
and vomiting [18]. However, the evidence supporting this 

claim is considered 'very low' [19]. Studies have shown that 
the incidence of sore throat after intubation can be as high 
as 60% [20], and using a laryngeal mask can significantly 
reduce its incidence [28]. Lidocaine, whether used topically 
or via intravenous administration, can effectively reduce 
the incidence and severity of postoperative sore throat [20-

21]. However, some studies have shown that the effect of 
intravenous lidocaine is superior to topical use [7]. While 
this study did not classify the severity of sore throat, the 
incidence of cough-induced sore throat upon discharge 
from the PACU was 53.3%, 17.8%, and 4.4% for group C, 
group L1.0, and group L1.5, respectively, indicating that 
lidocaine significantly reduced the incidence of sore throat, 
with the higher dose group L1.5 having an even lower 
incidence. Additionally, it was observed that there were no 
significant differences in the incidence of other adverse 
events among the groups, further confirming the safety of 
intravenous lidocaine. However, due to its potential for 
systemic toxicity, especially at higher doses, the cautious 
use of lidocaine is also crucial [22]. 

This study has several limitations. First, although 
efforts were made to standardize the assessment of cough 
severity, it remains subjective, which could introduce bias. 
Therefore, the use of objective indicators could enhance 
the reliability of future studies. Second, this study 
primarily examined the outcomes observed in the PACU 
after bronchoscopy without assessing the effects of 
lidocaine over a longer period post-administration, which 
warrants further investigation. Third, the potential 
interactions between lidocaine and other perioperative 
medications were not explored, which could influence the 
efficacy and the occurrence of adverse reactions. 
Addressing these limitations in subsequent studies will 
help to gain a more comprehensive understanding of the 
role of lidocaine in cough suppression. 

In summary, intravenous lidocaine at a dose of 1.5 
mg/kg effectively reduces the incidence of cough and 
severe cough during the postoperative recovery period. It 
significantly decreases the occurrence of sore throat and 
postoperative nausea and vomiting. This approach 
markedly enhances patient comfort and safety during 
bronchoscopy under general anesthesia. 
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)$)* ĜG#% Z7-̂7187.<D_A% ]10S7RT7S7!% <T78C[O<9R<GW0.T17S<.G9R

80=G-70.< WG1 VGRTGV<17T0S< V70. 7.= 1<-GS<1U! 0.T<1.7T0G.78

-G.R<.R9RRT7T<6<.TG. <WW0-7-U7.= R7W<TU)_*CD.7<RTO<R07% )%)$%

3B")#! )'2

>

)@%C

)$'* N1G9-O N4% I08/<UF_% L<.=10-/R<D% <T78CE0=G-70.<0.T17GV<175

&2@2$& ?

ª!°±ÂÃ

?)%)(

.

$)

ÄI

'3

ÅI

$)

?

?NO0. _N80. A<R%!<-<6X<1)%)(% G̀8C'3% JGC$)?



T0S<0.W9R0G. VO7167-G/0.<T0-R=910.:V71T078O<V7T<-TG6UWG180S0.:

80S<1=G.7T0G.)_*CD.<RTO<R0G8G:U% )%)'% $'2"$#! 3$

>

2$C

)$(* L<No% _0. M% lO7.:M% <T78C[O<VO7167-G/0.<T0-R7.= R7W<TUGW

80=G-70.<0. 80S<1-7.-<1V7T0<.TR9.=<1:G0.:O<V7T0-1<R<-T0G.)_*C

491_N80. \O7167-G8% )%)'% 3*"B#! 2)*

>

2'*C

)$@* I<0.X<1:KEC\<10GV<17T0S<80=G-70.<0.W9R0G.! =G<RTO<10R/

G9TH<0:O TO<X<.<W0T, ) _*CD.<RTO D.78:% )%)$% $') " ' #!

*%B

>

*%*C

)$B* 1̂7.-/ Z% A7=T/<̂ Z% DVW<8NN% <T78C!G-96<.T7T0G. GWVGRT5GV5

<17T0S<.79R<77.= SG60T0.:0. 1G9T0.<-80.0-78V17-T0-<)_*C_#.T

Z<= A<R% )%$%% '2"'#! $%'(

>

$%($C

)$3* ]-O8<R0.:<1[% Z<UXGO6\% f17./<\C\GRTGV<17T0S<.79R<77.=

SG60T0.:! 10R/ W7-TG1R% V1<=0-T0G. TGG8R% 7.= 78:G10TO6R)_*CN911

"V0. D.7<RTO<R0G8% )%)'% 'B"$#! $$3

>

$)'C

)$2* I7.:[% E09 L% ]9. _L% <T78C4WW0-7-UGW0.T17S<.G9R80=G-70.<0.

06V1GS0.:VGRT5GV<17T0S<.79R<7% SG60T0.:7.= <718U1<-GS<1U7WT<1

87V71GR-GV0-:U.7<-G8G:0-78R91:<1U)_*C4eV [O<1Z<=% )%$*% $3

"B#! (3)'

>

(3)*C

)$** J7/7,067!% f7H7/760L% Z0O717[% <T78C4WW<-T0S<.<RRGW0.T175

S<.G9R80=G-70.<0. V1<S<.T0.:VGRTGV<17T0S<.79R<77.= SG60T0.:0.

V<=07T10-V7T0<.TR! 7RURT<67T0-1<S0<H7.= 6<T757.78UR0R)_*C\EG]

".<% )%)%% $@"$#! <%))3*%(C

))%* Z7QQGTT74% ]G:OG6G.U7. ]% L9 EoC\GRTGV<17T0S<RG1<TO1G7T!

V1GVOU87e0R 7.= T1<7T6<.T) _*C 1̂G.T \O7167-G8% )%)'%

$(! $)2(%3$C

))$* E0. _% I7.:I!% M7.:oM% <T78C4WW<-TGW0.T17S<.G9R7.= TGV0-78

871U.:<7880=G-70.<G. RG1<TO1G7T7WT<1<eT9X7T0G.! 7V1GRV<-T0S<17.5

=G60Q<= -G.T1G88<= RT9=U)_*C491A<SZ<= \O7167-G8]-0% )%)(%

)2"B#! )(*'

>

)@%%C

)))* Z7-W7187.<D_A% K0T67. Z% FG1.RT<0. f_% <T78CPV=7T<R0. G919.5

=<1RT7.=0.:GW8G-787.7<RTO<T0-RURT<60-TGe0-0TU! 7.7117T0S<1<S0<H

)_*CD.7<RTO<R07% )%)$% 3B ]9VV8$! )3

>

'*C

]^+,

!)%)(

>

%3

>

)(?

_`+,

!)%)(

>

%2

>

%B?

=a

!

{ÄÅ

"

*(I

$2(2

g

#

)@*?

(µ½

%

¾%%

%

ÛÅ)

%

�

C

>¸2?@A�ÉÊ|}C~�s

NX«QZÐ=2<=2"`ñB}~

)_*C

ªªbAE!P=

ãÃ~

%)%)'%'3"'#!)B*

>

)3)C

lO7GAE% E07.:EE% I7.:!Z% <T78C4WW0-7-UGW8GH5=GR<<R/<T5

760.< G. VGRTGV<17T0S< 7.78:<R07 0. V7T0<.TR 9.=<1:G0.:

TOG17-GR-GV0-17=0-781<R<-T0G. GW89.:-7.-<1)_*C_NO0. \17-T

!07:. [O<1% )%)'% '3"'#! )B*

>

)3)C

)B*?

Æ*p

%

v�½

%

=Ç

%

�

C

¦³¼@A|}C~�B°±ÂÃC

D

)_*C

ª!°±d³&P=ã&

%)%)(%)*"3#!2)B

>

2'%C

]9. M̂ % M7.:jE% !0.:M% <T78CN80.0-781<R<71-O V1G:1<RRGW<R5

/<T760.<7VV80-7T0G. H0TO0. TO<RV0.78-7.78)_*CNO0. _N80. \O715

67-G8[O<1% )%)(% )*"3#! 2)B

>

2'%C

)3*?K7GMN% K9GZl% !9 NM% <T78CN80.0-78RT9=UGW98T17RG9.=5

:90=<= T17.RS<1R9R7X=G60.0RV87.<X8G-/ WG17.78:<R077WT<1-<R71<7.

R<-T0G.)_*CZ<=0-0.<% )%$*% *2"($#! <$3@()C

)2*?

Û,

%

-�w

C

|}C~�9¥¦NOªB°±@ACD

)_*C

ª

!°±ÂÃ

%)%)(%'3"(#!@%B

>

@%*%@$2C

I7.:E% M7. I_C\1G:1<RR0. -80.0-787VV80-7T0G. GW<R/<T760.<0.

V<=07T10-7.<RTO<R07)_*CNO0. _N80. A<R% )%)(% '3 " (#! @%B

>

@%*% @$2C

)**?L7<R<8<1K% [<TQ87WW!% F9W8<1_% <T78CF8G-/7=<GWSG8T7:<5GV<17T<=

.<91G.787.= R/<8<T7869R-8<RG=096-O7..<8RXUK "

g

#57.= W

"

>

#5/<T760.<)_*CD.<RTO D.78:% )%%'% *B"(#! $%$*

>

$%)BC

)$%* I<8T<1R#!% <̂91<1Zf% \1<0RR %̀ <T78CNG.T0.9G9RK5"

g

#5

/<T760.<7=60.0RT17T0G. =910.:<8<-T0S<-G1G.71U71T<1UXUV7RR:17WT

R91:<1U7TT<.97T<RV1G50.W87667TG1U-UTG/0.<1<RVG.R<=910.:7.=

7WT<1-71=0GV986G.71UXUV7RR)_*CF1_D.7<RTO% )%$$% $%B")#!

$3)

>

$3*C

)$$*

¾>5

%

Î�

%

È�

%

�

C

|}C~�A���©2"`ñBP0

�m

)_*C

ª!¼aG&Ã~

%)%))%))"B#!BB3

>

B3@C

E07.:]Z% !9 M% _07!% <T78CDVV80-7T0G. GW<R/<T760.<WG1VGRTGV5

<17T0S<7.78:<R070. -<R71<7. R<-T0G.! 76<T757.78UR0R)_*CNO0. _

4S0= F7R<= Z<=% )%))% ))"B#! BB3

>

B3@C

)$)* L066<8R<O<1]% l0<:8<15\0TO760TR0R!% D1:0107=G9 L% <T78C]67885

=GR<K"

g

#5/<T760.<1<=9-<RVGRTGV<17T0S<V70. HO<. 7VV80<= H0TO

1GV0S7-70.<0. <V0=91787.<RTO<R07WG1TGT78/.<<71TO1GV87RTU)_*C

D.<RTO D.78:% )%%$% *)"@#! $)*%

>

$)*@C

)$'*

;É

%

RÊá

C

ùC~�Bd³x°±@ACD

)_*C

*ÊG&

%

)%$B%'*"$)#!3B@

>

33%C

lO7.:j% ]9 !]CD=S7.-<R0. VO7167-G8G:U7.= -80.0-787VV80-7T0G.

GW=<e/<T760.<)_*C]O7.:O70Z<= _% )%$B% '*"$)#! 3B@

>

33%C

)$(*

Ë5

%

}Ì!

C

·8ÍPFGA�Aõ���©2"î�½`ñ

BÞ¶

)_*C

Î�G&4%&�&�

%)%$'%)@")#!)(

>

)BC

N90Z% ]0_KCNG6V710RG. GW=<QG-0.<7.= 6G1VO0.<WG1<V0=91787.5

78:<R077WT<1-<R71<7. R<-T0G. 0. V7T0<.TRH0TO V1<:.7.-U0.=9-<= OU5

V<1T<.R0G. )_*C_L<Q<Z<= NG88% )%$'% )@")#! )(

>

)BC

)$@* <̂8T17--G\% F71X0<10]% A0QQ0]% <T78CF10<W1<VG1T! V<10GV<17T0S<

7.78:<R0-<WW0-7-U7.= V87R67-G.-<.T17T0G.RGWK

g

5/<T760.<0. -G.5

T0.9G9R<V0=91780.W9R0G. =910.:TOG17-0-R91:<1U)_*CD.<RTO D.78:%

)%$'% $$B"B#! $'3$

>

$'3@C

)$B*

Ûcd

C

î�½Xïð]�ÉÊ

K"

g

#

C~�s¡.W�nÈÉ

2<=7îl²_`[èB}~

)!*C

×s

!

×sªGdH

&

%)%)$C

I7.:LMC4WW<-TGW<V0=91780.,<-T0G. GWR9XTO1<ROG8= =GR<K "

g

#

/<T760.<G. -G6X0.<= RV0.78<V0=9178X8G-/ 0. <8=<18UV7T0<.TR9.5

=<1:G0.:O0V 71TO1GV87RTU)!*CK97.:QOG9! K97.:QOG9 P.0S<1R0TUGW

NO0.<R<Z<=0-0.<% )%)$C

]^+,

!)%)(

>

%B

>

$(?

_`+,

!)%)(

>

%3

>

$$?

=a

!

Åê

&*@2$&?

ª!°±ÂÃ

?)%)(

.

$)

ÄI

'3

ÅI

$)

?

?NO0. _N80. A<R%!<-<6X<1)%)(% G̀8C'3% JGC$)?


