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## 4475431730 : MAJOR HEALTH DEVELOPMENT

KEY WORD: KETAMINE/ MIDAZOLAM/ CHLORAL HYDRATE/ PEDIATRIC SEDATION/ DIAGNOSTIC

PROCEDURE/ RADIOLOGY/ CT SCAN/NUCLEAR SCAN
SUNEERAT KONGSAYREEPONG : “ORAL KETAMINE PLUS MIDAZOLAM” VS. “ORAL
CHLORAL HYDRATE” AS A SOLE SEDATIVE AGENT FOR SHORT DIAGNOSTIC
RADIOLOGICAL PROCEDURE IN PEDIATRIC PATIENT: A BLINDED, RANDOMIZED (1:1)
CONTROLLED TRIAL. THESIS ADVISOR: ASSOCIATE PROFESSOR ORANUCH KYO-KONG,
THESIS COADVISOR : PROFESSOR SUWANNEE SURASERANIVONGSE, 61 pp. ISBN 974-

53-1688-1.

Objective: To examine the efficacy and safety of oral ketamine plus midazolam as a
sedative regimen in compare with oral chloral hydrate during non painful, short diagnostic

radiological procedure in pediatric patient.
Design: Randomized, double blinded, controlled trial.
Setting: Department of Radiology, Siriraj hospital, Faculty of Medicine, Mahidol University.

Method: Ninety three pediatric patients, aged 1-3 years, scheduled for short nonpainful
diagnostic radiological procedure lasting less than 30 minutes were enrolled and assigned to
group I [oral ketamine 10 mg/kg plus midazolam 1 mg/kg (KM), n=47] and group II [oral chloral
hydrate 75 mg/kg (C), n=46]. Vital signs, sedation score, acceptance of oral medication, reaction
response to stimuli (IV placement, separation from parent), sedation onset, recovery and
discharge time, scan picture quality, amount of propofol needed, cardiorespiratory changes, side
effects were recorded and compared between the studied groups.

Results: There was no statistically significant difference between the success rate of KM in
compare with C (71.1% vs 69.9%, P=1.000) while patients in the KM group expressed less reaction to IV
placement (P=0.002) and retaining urine catheter (P=0.075). Even though KM had a significant faster
sedation onset (drowsiness, KM: 10.146.3; C: 13.516.9 minutes, P =0.021 and sleep, KM:15.917.4; C:
20.4%8.1 minutes, P=0.009) but it had a significant longer recovery time (KM:152.9  64.8; C: 105.3 £ 34.2
minutes, P<0.001) and discharge time (KM: 186.51‘72.5; C: 117.8£35.3 minutes, P<0.001) as well as more
cardiorespiratory depression especially when propofol was added. KM also produced more side effects ie.,

nystagmus, hiccup, nausea, vomiting, ataxia, confusion , mild hypoxemia and less parents’ satisfaction.
Conclusion: Oral ketamine plus midazolam is a sedative regimen that could not provide more

successful sedation than oral chloral hydrate. Even though this regimen had faster onset, and patient

appeared to be more tolerable to external stimuli but it had longer recovery and discharge time along

with more side effects.
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CHAPTER I

INTRODUCTION

Rationale and background

With the advance in medical technology and management along with the pressure from
current economic situation, the number of diagnostic and therapeutic procedure outside the operating
room has increased dramatically in the recent years (1,2). In children, most of these procedures
require sedative, analgesic or both to achieve the degree of cooperation or immobilization necessary
to complete these procedures successfully. While most of these procedures themselves pose little risk
to the children, administration of sedative or analgesic may also add substantial risks (3-5) that might
come from sedative regimen (both sedative medications and techniques) or inadequacy of monitoring
process. Current studies (3-6) found that 20.1% of children sedated for diagnostic procedures
experienced an adverse event. Of the greatest concern was 5.5% incidence of respiratory events
(1,2,4) that were more likely to occur in children with ASA status III or higher. The most frequent
adverse event was inadequate sedation (13.1%) resulting in 3.7% failure of the procedures which
were most likely to occur during CT scan and MRI. Of the children who experienced a fail
procedure, some were re-scanned under general anesthesia. However, the use of general anesthesia in
this setting had been viewed as costly, impractical and inefficient (3-6). Sometimes finding an
intravenous (IV) line or intramuscular (IM) injection in the pediatric population also has been a great
concern and increases stress to both children and parents

The problem of inadequate sedation and pain relief in children undergoing painful and non
painful procedures has remained a debate starting from a period when pain relief in children was
ignored to the present. Discussion is being held to determine the ideal sedation. Varieties of sedative
medications or technique in pediatric patients are used such as “chloral hydrate” ; the oldest
sedative medication but still is the most selected one (7-18). Despite the fact that more failure
(especially in the older children) and post sedative side effects had been reported (3,4,19), many
sedative mediations or narcotics had been used in combination with chloral hydrate to increase the
success rate. However, more side effects especially respiratory depression and prolonged sedative

effect were found (20-22). Midazolam, a short acting benzodiazepine which can be prescribed as an
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IV, IM, intranasal or oral (with the onset of 10-20 minutes, duration of action about 30 minutes (23)
had been thought to be a good sedative agent. But in reality, midazolam could provide effective
sedation only 60-80% of the cases (24). Propofol (25), a short acting IV sedative medication, had
been introduced and used in pediatric population. Because it is more expensive and needs
experienced personnel to administer this medication via the IV route, generalization of this
medication still need to be concerned at this moment.

Ketamine, a phencyclidine derived agent producing dissociative anesthesia with excellent
analgesia, amnesia, loss of consciousness, immobility, preservation of respiratory and cardiovascular
function (26-28) was introduced more than 30 years ago hoping that it would function as a
“monoanesthetic drug”. Ketamine can be prescribed as an IM, IV, oral, rectal or a lollipop (29).
However side effects such as excessive secretion, nausea, vomiting, cardiosympathetic stimulation,
nightmare or hallucination had been reported in association with higher dose or rapid IV injection.
Ketamine has been used as a sedative and analgesic drug for short diagnostic and therapeutic
procedure outside the operating room. Use of either ketamine alone or in combination with other
sedative medication by anesthesiologist and nonanesthesiologist resulted in a very good success rate
(30-35) especially from IV or IM route. Recently, there were more reports of oral ketamine with good
sedation outcome and high satisfaction from physicians and parents. However, some study reported a
low success rate (35) that might cause by the quality of the study and inadequate sample size.

So the benefit of this ketamine and the possible benefit from oral ketamine had brought this
study into attention. This study was aimed at determination of the efficacy and safety of oral
ketamine as a sedative agent for short nonpainful diagnostic procedures in pediatric patients.
Diagnostic CT scan was selected due to more failure of sedation and this would be the environment
that respiratory support and resuscitation could be easily reached: Diagnostic nuclear scan was also
selected with the same environment even though a longer time would be taken but usually no longer
than 30 minutes. Furthermore, there were very few reports about sedation in diagnostic nuclear scan.
We do hope that the result of this study will give a beneficial information for physicians who need to

take care of pediatric patients undergoing nonpainful short diagnostic radiological procedures.



CHAPTER 11

REVIEW OF RELATED LITERATURES

Ketamine (26-28), a derivative of phencyclidine can produce a dissociative anesthesia with
excellent analgesic, anesthetic, amnestic and immobility of the patient even in the subanesthetic dose.
Ketamine has a relatively short distribution and elimination half-lives (Ol elimination half life lasts
only a few minutes and B— elimination half life is 2-3 hours). It is metabolized extensively by the
hepatic cytrochrome p 450 system and excretes in the urine. Its primary metabolite; norketamine is
only 1/3 to 1/5 as potent as the original compound but may involve in the prolonged analgesic action.
Ketamine could produce a dose dependent depression of central nervous system function and other
effects besides analgesia and amnesia. Effects on the respiratory system are generally benefit with the
well document of bronchodilatation, minimal respiratory system depression with only mild
hypercapnia in clinical relevant dose. Protective airway reflexes are more likely to be preserved than
other IV anesthetic even though a complete prevention of aspiration may not be achieved. Ketamine
could produce copious secretion, stimulate cardiosympathetic system and increase intracranial
pressure. Recovery of ketamine is dose dependent, and emergence is at times, complicated by
psychominetic reactions (hallucination, vivid dream, agitation). Delayed recovery, nausea and
vomiting occurred less often with pediatric population (26-30). Despite the above side effects,
ketamine provides the properties of dissociative anesthesia, excellent analgesic, amnesic, anesthetic
and adequate airway function, it is-also easy to prescribe with-a reasonable price. Therefore ketamine
had been used as a sedative, analgesic and anesthetic for painful and nonpainful procedures both
inside and outside the operating room. It can be applied either-as a sole agent or-in conjunction with
other medications both in adult and pediatric. patients by anesthesiologists and nonanesthesiologists
with excellent result (29-38).

Ketamine could be prescribed via IV, IM, oral, rectal, neuraxial route or as a lollipop (26-
29). The IV route could produce faster onset but shorter duration and more side effect. In addition,
placement of an IV in an awake child could induce a stressful environment (30,39-41). Rectal
ketamine was reconsidered (42), but its unpredicted results and less accepted by the children made it

not a good reliable route especially outside operating room. Even though Ketamine lollipop or S (+)
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ketamine has been introduced, it is still a new introduction and very expensive, so outcome and
implementation is still under way. (28,29,41).

IM ketamine has been introduced either as a sole agent or in combination with other sedative
medication as a fast, reliable route with less side effect than IV route (31, 40, 43). A large
retrospective study of more than 1,000 pediatric patients found that optimal dose of IM ketamine
would be around 4-5 mg/kg. This dose could produce an onset of 4-5 minutes, duration of 60-110
minutes and success rate of 90-98% (31,43). This IM ketamine can be prescribed as a sole agent or in
combination with midazolam of 0.3-1 mg/kg to decrease side effect and onset time. It does not seem
to have any effect on recovery time (40) but IM injection still could produce a stressful environment.

Oral ketamine both as the sole agent or in combination with midazolam in the dose of 3-10
mg/kg of ketamine [as the first part degradation by liver with the rest bioavailability of 16% (27)] and
0.38-1 mg/kg of midazolam (27) had been used with the success rate of 87-98% and received more
acceptance by the patients (33,44-47). However, some reports complained of less success and longer
duration of awakening from oral ketamine (48-50). These might come from the use of ketamine
alone. Adding midazolam could increase the efficacy of oral ketamine, decrease onset time and help
decrease the required ketamine dose (33,44).

Chloral hydrate, is the oldest but still the most popular sedative medication for non painful
sedation or in combination with narcotic for painful procedure (14-18, 51). There were several
reports of sedation failure or complications especially in the post sedation period, probably from long
half life effect (3,4,20) or the combination with other sedative or narcotic (15).

So there still be a question of question of whether optimal dose of oral ketamine combined

with midazolam can provide a safer and more effective sedation than oral chloral hydrate.



CHAPTER 111

RESEARCH METHODOLOGY

3.1 Research questions

3.1.1 Primary research question. Could oral ketamine plus midazolam (KM) provide more
effective sedation than oral chloral hydrate (C) during non painful short diagnostic radiological

procedure in pediatric patients ?

3.1.2 Secondary research question. Would oral ketamine plus midazolam have a better
characteristic than oral chloral hydrate in term of patient’s acceptance, onset, recovery, side effects,

effect on cardiopulmonary system and parent satisfaction ?

3.2 Objective

To assess the efficacy and safety of oral ketamine plus midazolam as a sedative regimen in
comparison with oral chloral hydrate during non painful short diagnostic radiological procedures in

pediatric patients.

3.3 Hypothesis

The primary objective of this study is to compare the sedation efficacy of oral ketamine
plus midazolam and oral chloral hydrate. which has been-the current effective medication. The

statistical hypothesis are as follows :-

Hy: P-P,.= 0

0

H: = P-P, # 0

a

where: P, = success rate of oral ketamine plus midazolam

P, = success rate of oral chloral hydrate



3.4 Conceptual framework

Oral ketamine + midazolam — Oral chloral hydrate

Safe pediatric sedation

SUCCESSFUL

Non painful diagnostic procedure

Figure 1 Conceptual framework

3.5 Keyword

Ketamine, Midazolam, Chloral hydrate, Pediatric sedation, Diagnostic procedure, Radiology,

CT scan, Nuclear scan

3.6 Operational definitions

Table 1 Scoring system for level of consciousness (15,54)

Score  Clinical response

1 Uncooperative, resists monitor placement
2 Spontaneous verbalization
3 Verbalization or purposeful movement (e.g., opening eyes) in response to verbal

command that consisted of loudly call parent’s name and / or gentle stimulation that
consisted of shaking the patient’s shoulder

4 Verbalization or purposeful movement (e.g., arm withdrawal) in response to a painful
stimulus that consisted of attempted IV cannulation in the hand

No verbal or physical response to painful stimulation (attempted IV placement)

‘ Correspond to the AAP’s definition of conscious sedation
b
Correspond to the AAP’s definition of deep sedation

‘ Implies a state of general anesthesia



Table 2 Observational scale for patient response (33)

Scale Patient response

Marked response Marked response or distress
Extreme agitation
Physical resistance/purposeful movement
Prolong crying
Moderate response Moderate response or distress
Partial arousal
Nonpurposeful movement
Brief crying
Minimal or no response Minimal or no response
Minimal movement of a single extremity

Well tolerated

3.6.1 Sedation onset time. Time in minutes since all oral medication was swallowed (Time
0) to the time patient did not respond to voice (score 4 or 5, Table 1)

3.6.2 Adequacy of the sedation. The quality of the scan picture was classified into 3 groups:
good or grade I (non movement), fair or grade II (mild movement) and poor or grade III (marked
movement of the picture, need to be re-scanned). Grade I and II will be considered as success and
grade 111 as failure.

3.6.3 Scan time. Total time (minutes) since scanning picture until finishing the required
scanned picture.

3.6.4 Recovery time. Time from drug administration (Time 0) to time patient starts response
to voice (score 3; Table 1)

3.6.5 Discharge time. Time (minutes) from completing drug administration to pretreatment
speech, awareness and purposeful movement according to the discharge criteria (score 1, Table 1)

3.6.6 Complication or adverse effects from the study medication. Any abnormal signs or
symptoms that did not occur earlier but only after sedation medication had been prescribed, such as
desaturation [SpO, less than 10 % of the control saturation and mild hypoxemia when SpO, = 90-
94%, moderate hypoxemia when SpO, = 85-89% and severe hypoxemia when SpO, less than 85%

(17)], airway obstruction that need appropriate airway management, change of vital sign more than
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20% of control, excessive salivation, nausea, vomiting , night mare (unpleasant visual imaginary),
hallucination (pleasant visual imaginary), unsteady gait, confusion.

3.6.7 Discharge criteria (4). Patient would be discharged when pre-sedation level of
consciousness was achieved, or as close as possible to normal level for very young or handicapped
children according to the following criteria:

3.6.7.1 Cardiovascular function and airway patency are stable and satisfactory.
3.6.7.2 Child is easily aroused and protective reflexes intact.
3.6.7.3 Patient can speak (if age appropriate).

3.6.7.4 Patient can sit (if age appropriate) or walk with assistance.

3.7 Research design

This study was a randomized (1:1), double blinded, parallel group, single center clinical trial
to compare the sedation efficacy of oral ketamine plus midazolam (intervention group) and oral
chloral hydrate (controlled group) in pediatric patients undergoing non painful short diagnostic

radiological procedures (CT scan or diagnostic nuclear scan).

3.8 Research methodology

3.8.1 Population and sample
3.8.1.1 Target population. Pediatric patients, aged 1-3 years old who were scheduled
to have an elective nonpainful diagnostic radiological test (CT scan or diagnostic nuclear scan) within
30 minutes
3.8.1.2 Sampled population. All pediatric patients at Siriraj Hospital who met the
following eligibility criteria.
3.8.1.2.1 Inclusion criteria
3.8.1.2:1.1 Pediatric patient of ASA physical status-1-2
3.8.1.2.1.2 Age 1-3 years
3.8.1.2.1.3 Scheduled to have an elective non-painful radiological
diagnosticprocedures (CT scan or diagnostic nuclear scan) for no long than 30 minutes
3.8.1.2.1.4 Parent agreed to participate and signed the written
informed consent

3.8.1.2.1.5 NPO time (for solid food 6 hours and clear liquid up to 2



hours before procedure)
3.8.1.2.2 Exclusion criteria (2,4,51)

3.8.1.2.2.1 Pediatric patients of ASA physical status III or above

3.8.1.2.2.2 Scheduled to have an emergency radiological diagnostic
procedure

3.8.1.2.2.3 Radiological study was suspected to be longer than 30
minutes

3.8.1.2.2.4 Parent did not agree to participate.

3.8.1.2.2.5 Medical history contraindicated or not suitable for
ketamine sedation such as:

a) Allergy to ketamine or midazolam

b) Contraindication for oral intake

¢) History of respiratory problem including obstructive
sleep apnea, upper respiratory tract infection or disease, potential for difficult intubation, pneumonia,
gastroesophgeal reflux.

d) History of significant cardiac problem including
congenital cardiac disease both cyanotic or non-cyanotic heart disease, cardiac failure, cardiac
compromised or hypertension

e) History of increase intracranial pressure

f) History of psychological problem

g) Porphyria

h) Glaucoma

i) Penetrating eye injury

j) Hyperthyroid

3.9 Sample size calculation

The main outcome of this study was the success rate of the scanning picture in the oral ketamine
plus midazolam group compared with oral chloral hydrate group. Previous study found that the success
rate of oral ketamine plus midazolam as a sedation agent was 98% (24,34) compared to 77% (53) in the

oral chloral hydrate group. Therefore sample size was calculated using the following formula:
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. P-P, =0
. P-P, #0
n/group R CTY(EOR zp P, (1-P) + P, (1-P) }’
(P,-P)’
where (0 = Probability of Type Ierror = 0.05 (2-sided)
I-B = Power = 0.8
P, = Proportion of success in the oral ketamine plus midazolam
="0.98
P, = Proportion of success in the oral chloral hydrate group
= #0477
T’ = @F§r,)
n/ group = 47

Thus, the total number of study sample needed was 94 patients. To compensate for an

anticipated 5% drop-out, 98 patients were recruited.

3.10 Randomization

The eligible patients who met the criteria in this study were randomly assigned by block
randomization of size 4 to receive either the oral ketamine plus midazolam or oral chloral hydrate.
Let A= Oral ketamine plus midazolam, B = Oral Chloral hydrate

Using a block randomization of size 4, 6 possible permutations of treatment were as follows:

1. AABB 4. BBAA
2. ABAB 5. BABA
3. ABBA 6. BAAB.

The results of this randomization were placed in the opaque sealed envelopes to prevent the

selection bias of the investigator.

3.11 Intervention

3.11.1 Preintervention evaluation. Patient who had a potential to be enrolled in the study were
examined and interviewed for any exclusion criteria. Parents were explained about the study and

asked for the written informed consent. Demographic data and baseline characteristics i.e., age, body
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weight, ASA classification, type of scan to be studied, part of the body to be scanned, oxygen
saturation, blood pressure, pulse, respiratory rate and baseline observational sedation scale were
recorded. The enrolled patients were then be randomly assigned to either the study group (oral
ketamine plus midazolam) or the control group (oral chloral hydrate). In order to minimize pain from
IV placement, EMLA cream was applied on upper side of hands of each child (56) right after

informed consent was obtained to get the maximum effect of the cream.

Pre intervention During intervention Post intervention
A
*Exclusion criteria *Sedation evaluation * Recovery time
*Inform consent *Side effect * Discharge time
* EMLA cream *Propofol infusion if needed * Side effect
*Baseline information *Total scan time * Parent interview

Oral ketamine+ midazolam at time zero

Oral chloral hydrate at time zero

Figure 2 Flow chart of the study

3.11.2 During intervention. Both of the study and the control group received study
medication in the blinding fashion. In the intervention group, patients received oral ketamine 10
mg/kg plus midazolam 1.0 mg/kg (33) mixed in the strawbery flavored glucose syrup (pH 4.5
approximately) 0.2 ml/kg. The medication was diluted with 5%D/W to the same suspected total
volume that if this would be chloral hydrate. For the control group, patients received oral chloral
hydrate 75 ‘mg/kg (18,53) mixed in the strawbery flavored glucose syrup (pH 4.5 approximately) 0.2
ml/kg. These study medication were prepared by the anesthesia nurses who had not involved in the
study. Patient’s acceptance of the study medication was rated into 3 categories as marked, moderate
versus minimal or no response (Table 2).

Patients were then be closely observed and monitored for sedation score (Table 1) and

received a blow by oxygen. Any significant problems associated with sedation were recorded such as
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respiratory depression, hypoxemia or hypotension by monitor oxygen saturation, respiratory rate.
Blood pressure was also observed every 5 minutes from time zero until the end of the study. If
oxygen saturation was less than 95% (mild hypoxemia), oxygen face mask would then be given.
Appropriate airway management would be performed for any sign of airway obstruction or decrease
in respiratory rate less than 20% .

Onset of sedation i.e., time at which the patient was first noted to be drowsy (score 3, Table 1)
as well as onset of sleep (score 4 or 5, Table 1) were observed. Intravenous line was placed as soon as
patient reached sedation score 3 and reaction to the IV placement (Table 2). Patient would be
transported into the scan room when score 4 or 5 was reached. Any patient whose sedation score was
still below 4 after all medication was administered for 30 minutes would be considered as failure
(18). Patient’s reaction to separation from their parents and being placed on the scan table (Table 2)
was again observed. Propofol 0.5 mg/kg, given intravenously was used as an additional sedation if
the quality of the scan picture was so poor (grade III) that it needed to be rescanned. Total doses of
propofol were tracked and when more than 10 bolus doses were used, propofol infusion were started
at 100 mcg/kg/min then adjusted to the required level of sedation.

3.11.3 Postintervention. After finishing the scanning, patients were then be transported to the
recovery room for close observation of sedation score, blood pressure, heart rate, respiratory rate,
oxygen saturation and any side effects. The total scan time, scan quality, recovery and discharge time
were also recorded.

Before being discharged, parents were interviewed for overall satisfaction of this study using
the 10 cm unmarked line with the label of “failed sedation” at the left end [0] and “excellent
sedation” at the right end [100]. The marks assessed by parent would then be measured by a ruler to
indicate satisfaction score (0-10). Other satisfaction with; the service. (i:e.; the satisfaction with the
information and emergence of the patient) were graded as mild, moderate and most satisfied.
Ondansetron 0.1 mg/kg (56) was-given slowly via IV if any-sign of nausea and vemiting occurred.
Patients who did not want to drink medication were withdrawn from the study where as those who

could only drink some medication were still kept in the study as the intention to treat population.

3.12 Outcome assessment

3.12.1 Primary outcome variable. The main or primary outcome was the success rate of

the sedation which was defined as proportion of patients who had a good quality scan picture (grade I
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and II) without the need of extra sedation from propofol.
3.12.2 Secondary outcome variables. The secondary outcome variables were as followed
3.12.2.1 Patient’s acceptance to oral medication, reaction to IV placement and
separation from parent when placed on a scan table
3.12.2.2 Sedation onset time
3.12.2.3 Recovery time
3.12.2.4 Discharge time
3.12.2.5 Cardiorespiratory change
3.12.2.6 Side effects
3.12.2.7 Parent’s satisfaction score
3.12.3 Other variables to be measured
3.12.3.1 Demographic data : age, sex, body weight, body surface area (BSA), ASA
classification (I or II), patient’s baseline observation scale, baseline vital sign (blood pressure, heart
rate, respiratory rate), oxygen saturation (%), type of scan, body area to be scanned.
3.12.3.2 Patient’s reaction (mild, moderate, severe) to administered oral medication,
IV placement, separation from parent and placed on a scan table
3.12.3.3 Time (min): sedation onset time, recovery time and discharge time
3.12.3.4 Total dose of propofol (mg) used until the end of the procedure.
3.12.3.5 Scan picture quality (grade I, II and III)
3.12.3.6 Adverse effects or complications during sedation: change of vital sign
more than 20% of control, desaturation [SpO, less than 10 % of the control saturation and mild
hypoxemia when SpO, = 90-94%, moderate hypoxemia when SpO, = 85-89% and severe hypoxemia
when SpO, less than 85%(17)], airway obstruction that need appropriate airway management, change
of vital sign more than 20% of control, excessive salivation, nausea, vomiting , night mare
(unpleasant visual imaginary), hallucination (pleasant visual imaginary), unsteady gait, confusion.
3.1.2.3.7 Parent’s satisfaction: overall satisfaction, satisfaction to information,

satisfaction to the emergence of the patient.

3.13 Data collection and analysis

All data were recorded in a case record form by the investigator who was blinded to the

study drugs. Demographic data (i.e., age, gender, body weight) and baseline characteristics (i.e.,
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ASA physical status, location of CT scan, baseline oxygen saturation, vital sign) of the treatment
and control group were presented and compared. Chi-square was applied to categorical data and
unpaired t-test for continuous data.

For the primary outcome of sedation success (scan picture quality of grade I, II without the
use of propofol, a chi-square test was performed to compare success rate between the two treatments.

Secondary outcomes comprised the following variables. Patient’s reaction to oral medication,
IV placement and separation from parent was classified as mild, moderate and severe. Sedation onset
time, duration of sedation, recovery time and discharge time, cardiorespiratory changes, side effects
(including nausea, vomiting, desaturation, nightmare and hallucination), patient’s satisfaction score
based on both visual analogue scale and ordinal scale (none, mild, moderate and most satisfied) were
also compared. Again, chi-square test was employed for categorical data and unpaired t-test for
quantitative data. Inter-observer reliability on patient observational score and reaction to stimuli
between the studied team were assessed by Kappa statistic.

All statistical analyses were based on the intention-to-treat (ITT) population. A 2-sided

significance level of 0.05 was employed for all analyses.

3.14 Ethical consideration

As this study was performed in human (especially pediatric patients), the study proposal was
reviewed by the ethical committee on research involving human subjects, Faculty of Medicine, Siriraj
Hospital, Mahidol University and Chulalongkorn University. Written informed consent were obtained
from the parents before starting the study (59,60). Both of the study medications; chloral hydrate (9-19)
and oral ketamine plus midazolam (24, 33) had been shown to be safe as a sedation medication for both
diagnostic and interventional study even in patients with congenital heart disease. This study was also
designed to prevent any possible side effect that might occur. In addition, safety guideline during sedation
(62, 63) was followed. Any patient that might have any problem from the sedation medication was
excluded from this study. Patients were also be closely observed until appropriate discharged criteria [64,
65] would be obtained. Any possible side effects would also be treated until safety condition was met

before being discharged from the study suite.



CHAPTER IV

RESULTS

4.1 Demographic and baseline data

Ninety three patients who met the eligible criteria were enrolled in this study (four patients
which was calculated for the drop out were not done because of the difficulty to find study patients).
Forty seven patients were randomly assigned to the oral ketamine plus midazolam (KM) group and
forty six patients were assigned to the oral chloral hydrate (C) group. One patient in the KM group
did not want to drink medication, so this patient was excluded from the study.

Patients’ demographic and baseline characteristics such as age, sex, body weight, body
surface area, ASA physical status, baseline vital signs (blood pressure, heart rate, respiratory rate),
oxygen saturation (%), baseline observation scale, type of scan, body area to be scanned, total scan

time were presented in Table 3



Table 3 Patients’ demographic and baseline characteristics
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Ketamine plus midazolam Chloral Hydrate
(KM) group (n = 46) (C) group (n=46) P Value
Mean (SD) Min, Max Mean (SD) Min, Max
Age (months) 23.7(10.6) 10,39 22.6 (10.51) 11,38 0.602
Sex : Male ” 31(67.4%) 25 (54.3%) 0.285
Weight (Kg) 12.6(5.1) 6,31 113(5.1) 5420 0151
Height (cm) 88.3(13.2) 68,120 84.7 (11.8) 62,109 0.169
BSA (rnz) 0.55(0.16) 0.32,1.08 0.51(0.12) 0.30,0.79 0.168
ASA status : 1" 35(76.1%) 37(80.4%) 0.801
Baseline SBP (mmHg) 102.5(13.8) 76,131 96.4(13.1) 71,122 0.048
Baseline DBP (mmHg) 56.0(9.9) 41,80 50.8(9.1) 36,87 0.011
Baseline MAP (mmHg) 71.2(10.6) 53,93 66.2(9.9) 48,80 0.019
Baseline HR (beat/min) 123.3(17.7) 80,173 120.1(16.9) 68,156 0.380
Baseline RR (/min) 28.0(6.2) 16,44 30.2(6.2) 16,44 0.105
Baseline Saturation (SpO,)(%) 98.5(0.9) 97,100 98.4 (0.9) 97,100 0.436
Baseline observational scale
Score | 5(10.9%) 8(109%) 0.659
Score II 19(41.3%) 17(37.0%)
Score ITI & IV 22(47.8%) 21(45.7%)
Type of scan: CT scan 12(26.1%) 21(45.7%) 0.081
Part of body to be scanned
Head and neck 5(10.9%) 15(32.6%) 0.038
Chest 3(6.5%) 4(8.7%)
Abdomen 24(52.2%) 13(28.3%)
Others 14(30.4%) 14(30.4%)
Retained Foleys catheter : Yes 19(41.3%) 12(26.1%) 0.185
Scan time (min) 37.67 (27.6) 8,135 31.87(30.8) 7,150 0.396

Notes: # number (%), SBP = systolic blood pressure, DBP = diastolic blood, MAP = mean arterial blood pressure,

HR = heart rate, RR = respiratory rate, Baseline observational scale (Table 1)
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4.2 Primary outcome analysis

The main or primary outcome of this study was the success of the sedation defining as the
number of patients who had a good quality of scan picture (grade I and II) without any additional
sedative dose of propofol. There was no statistically significant difference (P=1.000) in the success
rate between in the KM (71.1%) compared with C group (69.6%, P=1.000). Fifteen and seventeen
patients in the KM and C group respectively required additional doses of propofol to complete the
required diagnostic procedures. There was no significant difference (P = 0.903) between the amount

of propofol used between the KM group (1.05 120.76) and C group (1.0810.64) as shown in Figure 3.

Propofol dose/body weight

3.00 ] *
[0}
2.00
1.00 4 _—————————————
I
000 P =0.930
Chloral hydrate Ketamine+Midazolam

Figure 3 Box plots comparing propofol dose (mg/kg) between oral ketamine plus midazolam group

with oral chloral hydrate group
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4.3 Secondary outcome analysis

4.3.1 Patient’s reaction to oral medication, IV placement and separation from parent .

Even though three patients and one patient in the KM group and C group respectively split out some
of study medicine, almost half of the patients in both the KM group (21/46, 45.7%) and C group
(22/46, 47.8%) accepted study medicine well (Figure 4). About 15%(7/46) of patients in the C group
showed marked reaction on IV placement compared to only 2.2% (1/46) in the KM group (P =
0.002). Almost all patients in both groups (KM group: 41/46, 89.1%; C group: 39/46, 84.8%, P =
0.799) accepted the separation from parents well. Thirty one patients who underwent a diagnostic
bone scan needed urine catheter (KM group: 19/27, 41.3%; C group: 12/34, 26.1%, P = 0.158).
Fewer patients in the KM group needed additional propofol than those in the C group (KM: 13/19,
68.4%; C 4/12, 33.3%, P = 0.075)
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Figure 4 Comparison of response to stimuli between oral ketamine plus midazolam with oral

chloral hydrate (KM = oral ketamine plus midazolam, C = oral chloral hydrate)
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4.3.2 Sedation onset time, Recovery time and Discharge time. Table 4, Figure 5 and 6
showed comparison of onset of drowsiness, onset of sleep, recovery time and discharge time between
the two group. Onset of observational sedation (drowsiness, Table 4) was significantly faster in KM
group (KM: 10.16.3 minutes; C: 13.516.9 minutes, P = 0.021). Sleep occurred at 15.917.4
minutes for KM group compared to 20.418.1 minutes for C group (P = 0.009). However, patient in
the KM group had significantly longer recovery time of 152.9% 64.8 minutes compared to 105.31
34.2 minutes for the C group ( P<0.001) and longer discharge time of 186.5172.5 minutes compared

to 117.8135.3 minutes for the C group (P<0.001).
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Figure 5 Comparison of onset of observational sedation (drowsiness)
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Figure 6 Comparison of recovery time and discharge time (minutes) between oral ketamine plus

midazolam with oral chloral hydrate
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Table 4 Comparison of sedation characteristics between oral ketamine plus midazolam vs oral

chloral hydrate group
Ketamine plus midazolam Chloral Hydrate
P Value
(KM) group (n=46) (C) group (n=46)
Mean (SD) Min, Max Mean (SD) Min, Max
Success * 33(71.7%) 32(69.6%) 1.000
Onset of drowsiness (min) ~ 10.1(6.3) 3,40 13.5(6.9) 430 0.021
Onset of sleep’ (min) 15.9(7.4) 5,40 20.4(8.1) 10,40 <0.001
Recovery time* (min) 152.9(64.8) 55,305 105.3(34.2) 45,180 <0.001
Discharge time’ (min) 186.5(72.5) 65,365 117.8(35.3) 55,190 <0.001

Notes: a = Good quality of CT scan without propofol; b = score 3 according to Table 1; ¢ = score 4 according to

Table 1, d = Minutes from time zero to time with score 3 according to Table 1; e = Minutes from time zero to time

with score 4 or 5 according to Table 1

4.3.3 Side effect. Nystagmus was observed in about 70% of patients in KM group (32/46,

69.9%, Table 5). Most of the side effect such as hiccup, nausea, vomiting, ataxia and confusion

occurred in the KM group. No serious side effect were reported in both the KM and C group such as

cardiac arrest, moderate to severe hypoxemia or bronchospasm along with excessive secretion,

hallucination or nightmare.
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Table 5 Comparison of the side effects between oral ketamine plus midazolam vs oral chloral hydrate

group
Ketamine plus midazolam Chloral Hydrate P Value
(KM) group (n = 46) (C) group (n=46)
Mean (SD) Mean (SD)
Side effect

Nystagmus 32(69.6%) 0(0%) <0.001

Hiccup 3(6.5%) 0(0%) 0.242
Nausea 12(26.1%) 0(0%) <0.001
Vomiting 6(13.0%) 0(0%) <0.001

Ataxia 11(23.9%) 2(4.3%) 0.014

Confusion 5(10.9%) 1(2.2%) 0.103

Hypoxemia (SpO2 <95%) 6(13.0%) 3(6.5%) 0.485
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4.3.4 Cardiorespiratory response
4.3.4.1 Heart rate. There was a significant decrease in heart rate from baseline starting
at 60-115 minutes in both the KM and C group. However no atropine was used to increase heart rate.
In both treatment groups, more decrease in heart rate was found when additional propofol was

administered.

Change from baseline in heart rate
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ALL KM = KM with or without propofol All C = C with or without propofol
KM = KM without propofol C = C without propofol
KM+P = KM with propofol C+P =__C with propofol

Figure 7 Comparison of change from baseline in heart rate over time in the ketamine plus

midazolam (KM) and chloral hydrate (C) group separately for group without and with propofol
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4.3.4.2 Oxygen saturation (Sp0O,). Oxygen saturation of both study groups were

slightly decreased from baseline with a significant decrease at 60-115 minutes (Figure 7). Nine out of

92 patients (9.8%) included in this study developed mild hypoxemia (Sp0O,<95%) and needed more

oxygen supplement via a tight face mask. Among those 9 patients. 8 patients needed additional
sedation from propofol and the rest (1 out of 9 patients) was a patient in the KM group

Mild hypoxemia seemed to occur more often in the PM group (P=0.447). Three out of these

6 patients were patients who expectorated part of study medicine. Also, one patient in the KM group

who needed additional dose of propofol required airway support with Jaw thrust and assisted

ventilation.

1.0 — —

Change from baseline in oxygen saturation
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KM+ P = KM with propofol C+P = C with propofol

Figure 8 Comparison of change from baseline in oxygen saturation (SpO,) over time in the
ketamine plus midazolam (KM) and chloral hydrate (C) group separately for group without and with

propofol
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4.3.4.3 Mean arterial blood pressure (MAP). Mean arterial blood pressure was

slightly higher at baseline in KM group (KM = 71.2 £ 10.6 vs C = 66.2 = 9.9 mmHg, p = 0.019,
Table 1). However, change from baseline in MAP was markedly observed between 60-120 minutes

and more sedation was observed with the use of propofol.
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Figure 9 Comparison of change from baseline in mean arterial blood pressure (MAP) over time in the
ketamine plus midazolam (KM) and chloral hydrate (C) group separately for group without and with

propofol
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4.3.4.4 Respiratory rate (RR). Baseline respiratory rate of patients in KM group

was a little lower than the C group (28.0 & 6.2 vs 30.2 & 6.2, P=0.105, Table 1). Both of the study
groups had significant decrease in respiratory rate between 45-105 minutes and more decrease was

observed when additional dose of propofol was administered.
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Figure 10 Comparison of change from baseline in respiratory rate over time in the ketamine plus

midazolam (KM) and chloral hydrate (C) group separately for group without and with propofol
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4.3.5 Parent’s satisfaction. Overall satisfaction and satisfaction to awakening was
significantly lower in KM group (KM: 8.0 £1.9; C: 9.510.9, P<0.001 and KM: 21/46, 45.7%; C:
35/46,76.1% respectively, Table 6). Most of the parents appreciated informed information in this

study.

Table 6 Comparison of parent’s satisfaction between oral ketamine plus midazolam vs oral chloral

hydrate group
Ketamine plus midazolam Chloral Hydrate

Parent satisfaction (KM) group (n = 46) (©) group (n=46) P Value
Mean (SD) Min, Max ~ Mean (SD)  Min, Max

Over all satisfaction 8.0(1.9) 5,10 9.5(0.9) 7,10 <0.001

Satisfaction to information

Much 41(89.1%) 44(95.7%) 0.434
Moderate 5(10.9%) 2(4.3%)

Satisfaction to awakening 0.001
Much 21(45.7%) 35(76.1%)
Moderate 20(43.5%) 11(23.9%)

Less 5(10.9%) 0(0%)




CHAPTER V

DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Discussion

The aim of this study is to find a safe, acceptable and effective oral sedative regimen for
pediatric patient undergoing short non-painful diagnostic radiological procedure. Although, high
percentage of patients became drowsy and sleepy throughout the required scan process. But there was
no significant different (P = 1.000) in the success rate of this oral ketamine plus midazolam (71.7%)
when compared with the standard chloral hydrate (69.6%). This success rate was less than the report
of Auden et al (33) (86.9%, real deep sleep) which was done in 23 pediatric cardiac patients (mean
age ~ 5 years old) underwent cardiac catheterization. With the higher age range and most of the
patients had to be strapped on the table that might contribute to the higher success rate. But the result
of the success rate from this study was slightly lower when compared with the study of Ozdemir et al
(66) in 24 malignancy pediatric patients (mean age ~4 years) underwent invasive procedures (ie.,
bone marrow aspiration or lumbar puncture) with success rate of 75% by using only 3 mg/kg of
ketamine and 0.5 mg/kg of midazolam. Anyhow, for patients underwent this invasive procedures,
lying still was not need all through the short procedure compared with the longer procedure time in
this study especially in the diagnostic nuclear scan. As well as the success rate of chloral hydrate in
this study of 69.6% which was lower than the retrospective study of Kao, et al (20) (mean chloral
hydrate dose ~ 75 mg/kg) in 119 pediatric patients (mean age ~ 2 years old) underwent diagnostic CT
and MRI scan with success rate 89%. This low success rate might associate with the intervene of
minor procedure such as retaining urine catheter (17/46 = 36.9%) in the patients who had bone scan
studies.

Most of the studied patients accepted studied medication well, but still three patients in the
KM group and one patient in the C group expectorated part of study medicine. This might be the
bitter taste of IV ketamine or midazolam even though strawbery flavored glucose syrup was added.
Anyhow one of the patient in the C group also expectorated part of study medicine.

Oral ketamine plus midazolam had a significant faster onset of drowsiness in 10 minutes and

sleep in 16 minutes when compared with oral chloral hydrate which had the onset of drowsiness of
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14 minutes and sleep in 20 minutes. This faster onset might come from the higher dose of ketamine
(10 mg/kg) plus midazoalm (1 mg/kg) when compares with lower dose as in the study of Ozdemir et
al (62) and Funk et al (28) ( ketamine 3 mg/kg and midazolam 0.5 mg/kg) that 78% and 68% of
patients reach score 4 or higher in 25 minutes which was close to the onset of chloral hydrate.
Despite the benefit of faster onset but this higher dose regimen, longer recovery and discharge time
were found in this study (153 and 187 minutes respectively) when compared to 14-46 minutes with
the lower dose in Ozdemir et al (62) study. This longer recovery time should be taken into
consideration. As currently, most of the CT scan study takes 5-15 minutes and even faster with the
new technology of multislide CT scan. But this might be benefit for longer procedure such as bone
scan or cardiac catheterization that usually takes about 55-100 minutes. Chloral hydrate which was
found to have long recovery and discharge time (105 and 118 minutes respectively) might also not be
suitable for CT scan.

More patient in KM group could tolerate invasive procedure better than C group both the IV
placement and retaining urine catheter This more intense sedative effect might come from analgesic
property of ketamine (67). This intense effect of ketamine also had shown more cardiorespiratory
depression as when cardiorespiratory effect of both oral medication regimens were compared: heart
rate was not different between groups, but significant decrease from baseline was found. This was
different from the studies of Auden et al (33) in 23 cardiac patients underwent cardiac catheterization
and no significant change in heart rate from baseline was found. Although in this study, no patients
need atropine for the treatment of cardiovascular compromised but care should be taken into
consideration when additive sedative medication that might decrease heart rate will be used. Oxygen
saturation (Sp0,) change was minimal. Even though more significant decrease was found in KM
group and both groups from baseline in most of the patients, care should be taken into consideration
when additional sedative medication eg., propofol is added especially with oral ketamine plus
midazolam since this might cause more pronounce respiratory system depression and desaturation up
to airway obstruction as one patient in the ketamine group needed jaw thrust and assisted ventilation.
Mean arterial blood pressure was found to be significant lower in the KM group during the first 30
minutes. This might be explained by the significant lower baseline mean arterial blood pressure.
Anyhow, both ketamine plus midazolam and chloral hydrate caused significant decrease in mean
arterial blood pressure from baseline during the rest of the study beyond the normal sleep (68).
Respiratory rate was found to be more significantly lower in ketamine when compared with oral

chloral hydrate. Both ketamine plus midazolam and chloral hydrate also cause significant decrease in
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heart rate from base line start from 45 to 105 minutes. This decrease in respiratory rate might also be
the cause of hypoxemia in addition to the decrease in tidal volume. Importantly, more cardiovascular
system depression was found between 40-120 minutes, this might be from the maximal effect of oral
medication after absorption (12, 27). So continuing care should be provided during this sedation
period to prevent serious adverse events (4) especially in the sicker child and when
nonanesthesiologist become involved as parts of the care provider (69, 70,71).

A question was raised with this pronounce effect of ketamine and nystagmus was found in
almost 70% of the patient whether this study dose might be too high, and more studies looking for the
optimal dose of this medication may be necessary. Despite from our pilot study showed unsuccessful
with the dose of 5 mg/kg plus 0.5 mg/kg of midazolam (14, 66). This dose might be more suitable for
premedication or procedure that might not need the subject to be still in the whole process of
intervention compare with this CT or diagnostic nuclear scan. In addition, this might be the limit of
this study that serum ketamine or midazolam could not be done in our institute that might can give
more solution to this question.

Although serious side effects (ie., cardiac arrest, respiratory arrest , severe allergic reaction)
or common reported side effects associated with IV or IM ketamine (ie., excessive secretion,
cardiosympathetic stimulation, hallucination) (2,3,4,31,41) were not found. But side effects ie.,
nystagmus, nausea, vomiting, ataxia, confusion and especially hypoxemia were found more in the
KM group despite no additional sedation effect from propofol. These side effects should also be
taken into serious consideration especially with hypoxemia that might lead to more serious side
effect. Despite the fewer side effects associated with chloral hydrate had been found when compared
with earlier report (20) but hypoxemia also found in the C group. So continuing care should be a

routine recommendation-in pediatric patients undergoing any sedative regimen.

5.2 Conclusion

This study showed that oral ketamine (10 mg/kg) plus midazolam (1 mg/kg) provided
sedative effect for pediatric patient undergoing short non-painful diagnostic radiological procedure
ie., diagnostic CT scan or diagnostic nuclear scan with the success rate not higher than oral chloral
hydrate. (71.7 % of ketamine plus midazolam compared with 69.6% of chloral hydrate, P=1.000)

This oral ketamine plus midazolam had faster onset (~10-15 minutes), more pronounced

sedative effect with less reaction to minor procedure and no problem with excessive oral secretion or
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cardiosympathetic stimulation occurred. But this medication had longer recovery and discharge time
(153 and 187 minutes respectively), this might be more suitable for a longer nonpainful diagnostic
procedure such as diagnostic nuclear scan. With more cardiorespiratory system depression and longer
recovery time as well as more side effects ie., nausea, vomiting , ataxia, confusion and hypoxemia,
so this regimen must be delivered safely, and safety may require that anesthesiologist or

nonanesthesiologist with anesthesia consultation should play a role.

5.7 Recommendation

This oral ketamine plus midazolam had faster onset (~10-15 minutes), more pronounced
sedative effect with less reaction to minor procedure and no problem with excessive oral secretion or
cardiosympathetic stimulation occurred. But this medication had longer recovery and discharge time
(153 and 187 minutes respectively), this might be more suitable for a longer nonpainful diagnostic
procedure such as diagnostic nuclear scan. With more cardiorespiratory system depression and longer
recovery time as well as more side effects ie., nausea, vomiting , ataxia, confusion and hypoxemia, so
this regimen must be delivered safely, and safety may require that anesthesiologist or nonanesthesiologist
with anesthesia consultation should play a role.

Because of the profound sedative effect and longer recovery time, The dose of ketamine (10
mg/kg) plus midazolam (1 mg/kg) might be too high, further studies to determine the optimal dose

are warranted.
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APPENDIX A

ASA PHYSICAL STUTUS

A five-category physical status classification according to the American Society of

Anesthesiologist (56) was used in assessing patients preoperatively.

Class Definition

I A normal healthy patient

II A patient with mild systemic disease and no functional limitation

I A patient with moderate to severe systemic disease that results in some functional
limitation

IV A patient with severe systemic disease that is a constant threatened to life and functional
incapacitation

v A moribund patient who is not expected to survive 24 hours with or without surgery

If the procedure is an emergency, the physical status is following by “E”
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APPENDIX B

PATIENT INFORAMTION SHEET AND INFORMED CONSENT FORM
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APPENDIX C

CASE RECORD FORM

“Oral Ketamine Plus Midazolam” Vs. “Oral Chloral Hydrate As a Sole Sedation Agent for Short

Diagnostic Radiological Procedure in Pediatric Patient: A Blinded, Randomized (1:1) controlled trial

1. Yoyarii)e

Inclusion criteria Exclusion criteria

[ n v
0 oy 13 1. Svilszmulila

¥ 4 .
0 ASA L-II 2. WY1 ketamine, chloral hydrate, midazolam

v Yy 9 9 v - I
2 o o . Yovwms Isenaonszen 1dun ICP, Isaszuuniele
ONPO 2 2l msni, | ° increase ICP,

4-6 ‘]?'/’JTIIQ I (OSA, URI, pneumonia, Difficult intubation), Tsavinle (Cyanotic &

noncyanotic, heart failure, hypertension), Iiﬂ%ﬁ, porphyria, glaucoma,

penetrating eye injury, hyperthyroid

3.0 ... Voo AOU. ... oft,
Y
4. dmun...... 53191917 TN 0175 S ISR 3
5. HORUNATON .o

(anuneateInudilae)
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11. ﬂﬁzgﬁuﬁﬂaﬂﬁﬂﬁlﬁﬂ1 (Baseline observational sedation scale)

1. Uncooperative, resists monitor placement

2. Spontaneous verbalization

3. Verbalization or purposeful movement (e.g., opening eyes) in response to verbal command that
consisted of loudly call parent’s name and / or gentle stimulation that consisted of shaking the
patient’s shoulder

4. Verbalization or purposeful movement (e.g., arm withdrawal) in response to a painful stimulus
that consisted of attempted [V cannulation in the hand

5. No verbal or physical response to painful stimulation (attempted IV placement)

I enila

O Ketamine
O Chloral hydrate

Ay 13
NANFETVUTEMUIRUUNA.. i

1v. Yszidiumseonsuvedriiianan1snuen (Patients acceptance of oral medication)

O 1. Marked response or distress, Extreme agitation, Physical resistance/purposeful movement,
Prolong crying
O 2. Moderate response or distress, Partial arousal, Nonpurposeful movement, Brief crying

O 3. Minimal or no response, Minimal movement of a single extremity, Well tolerated

Usz@iudibenn 5 1N naanue HazFINANIZININFOY 191 desaturation (sat < 10% VDI

A Y ~ J =~ 1 . A
control), ﬂaulla"ﬁ]’lﬁlﬂu, WIAWYNIN, BUIYU, JUINY, ataxia LATDUC)

SEDATION SCORE #adnuen

1. Uncooperative, resists monitor placement

2. Spontaneous verbalization

3. Verbalization or purposeful movement (e.g., opening eyes) in response to verbal command that
consisted of loudly call parent’s name and / or gentle stimulation that consisted of shaking the
patient’s shoulder

4. Verbalization or purposeful movement (e.g., arm withdrawal) in response to a painful stimulus
that consisted of attempted [V cannulation in the hand

5. No verbal or physical response to painful stimulation (attempted IV insertion)
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BP | HR | RR | Sat Sedation score Side effect
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Uszifiumszansuvesdiaaanmsuns Iv

O 1. Marked response or distress, Extreme agitation, Physical resistance/purposeful movement,
Prolong crying
O 2. Moderate response or distress, Partial arousal, Nonpurposeful movement, Brief crying

O 3. Minimal or no response, Minimal movement of a single extremity, Well tolerated

Y o EAl Y %4
!!ﬁ3ﬂ1ﬂ1i!!ﬂﬂﬂﬂﬂﬂ‘iﬂﬂﬁjﬂﬂﬂiﬁﬂ HazaUNANIINO VAU

Usziiumsesousuuedihesenisuenanglnaios nsemitedinos

O 1. Marked response or distress, Extreme agitation, Physical resistance/purposeful movement,
Prolong crying
O 2. Moderate response or distress, Partial arousal, Nonpurposeful movement, Brief crying

O 3. Minimal or no response, Minimal movement of a single extremity, Well tolerated
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SEDATION SCORE iaanuen (Jutieansiv)

1. Uncooperative, resists monitor placement

2. Spontaneous verbalization

3. Verbalization or purposeful movement (e.g., opening eyes) in response to verbal command that
consisted of loudly call parent’s name and / or gentle stimulation that consisted of shaking the
patient’s shoulder

4. Verbalization or purposeful movement (e.g., arm withdrawal) in response to a painful stimulus
that consisted of attempted IV cannulation in the hand

5. No verbal or physical response to painful stimulation (attempted I'V placement)
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