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CHAPTER |
INTRODUCTION

Rationale and backgrounds

Acute leukemia is the most common malignancy affecting the pediatric population. The
success cured rates now are approximate 90% depend on risk classification. The treatment
modalities include systemic chemotherapy and intrathecal-ehemothearapy which reduced the
frequency of overt manifestations of aeute leukemia in the central nervous system to less than
5% for standard risk patients (1)« The schedules of intrathecal chemotherapy administration
is depend on the individual prot@cols, varying frqrﬁ weekly during induction phase to every 3
months during maintenance phase throughoui the 35 years of the therapy(2). The standard
intrathecal chemotherapy is methotrexate which apply In dosages according to patient age for
every risk and plus cytarabine and hydrocertisone ‘f-o"r‘patients having central nervous system
leukemia (leukemic blasts found by eytomorphology). This procedure frequently results in
moderate nausea and vomiting typically began approximately” 2-3 hours after intrathecal
chemotherapy and rarely lasted longer than 24 hours. Although the mechanism of vomiting
from intrathecal chemetherapy:smay,occurby metrotrexatesitself anvhich have emetogenic risk
mild to moderate but it'also stimulate through direct the chemoreceptor trigger zone (CTZ) in
the floor of the fourth ventricle; rather than by an indirect: mechanisniyinvolving serotonin
release from enterochromaffin cell in the gut that the systemic chemotherapy does (3). This
reason give the incidence of vomiting occurred during the 24 hours in children who had
underlying acute leukemia after the procedure in fifty-two of the procedures
(35.6%).Holsworth et al. (4) reported the efficacy of ondansetron in the setting of intrathecal

chemotherapy in 63 children by using nausea/vomiting survey
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instrument for patient and parent who receiving intrathecal chemotherapy with and without
receiving ondansetron which dose at 0.15 mg/kg/dose administered before procedure. The
results revealed that that number of vomiting in receiving ondanstron were all significantly
lower than with prior inthatrecal chemotherapy treatment without ondansetron. However, this
study was not randomized to receive antiemetic therapy plus both physician and patient were
not blinded.

Parker et al. (5) also reporied the effecttveness of intravenous ondansetron in
preventing vomiting after the ‘administration of intrathecal chemotherapy in children. This
study include 26 children ages 18&manth'to 15 years receiving intrathecal chemotherapy with
either metrotrexate or the comhination of metrothékate , cytarabine, and hydrocortisone were
double blinded and randomized £0 réceive an infusion of hormal saline or either ondansetron
0.15 or 0.45 mg/kg. This study showed prevalenc-e'o'f both the frequency of vomiting in the
two doses of ondansetron in 27.7% 'for O.lSméﬂkg— and 14.6% for 0.45mg/kg and the
prevalence of vomiting is 62.7% in the-placebo group. This study conclude that almost all of
the intrathecal treatments associated with severe vomiting occurred after the infusion of
placebo compare with the infusion of ondansetron. At present, it appears that the majority of
children who receive intrathecal chemotherapy, willchave somesnausea and vomiting. This
data also confirm by pediatric oncology sedation trial (POST) which enrolled 25 children
with leukemiay undergaing fumbar puncture to giving  intrathecal chemotherapy during
maintenance phase which giving fentanyl for pain control and ondansetron for antiemetic
effect by double-blinded, randomized,placebo-controlled, factorial study during maintenance
therapy (6). This study showed that during the first 12 hours the following the procedure,
patients experienced significantly fewer episode of vomiting or retching (overall reduction of

4.66, p<0.001) while receiving ondansetron. The other view point of intrathecal



3
chemotherapy, this procedure is painful children often require relief of pain and anxiety while
undergoing therapeutic procedures. Sedation help reduces the children’s movements during
procedures and decrease their anxiety and pain.

In our tertiary care setting, it has been the policy for providing the sedation for
children who require these procedures which provided by non-anesthesiologist. Effective and
safe procedural sedation requires the selection of appropriate drugs and appropriate doses.
There are a variety of drugs available include ketaming,midazolam that provide effective and
safe procedural sedation in children. la-our hospital, we use ketamine for procedural sedation.
Ketamine (7) is dissociative drugrwhich was first developed in 1962 and was introduced to
use as an intravenous anestheticdn the hospital setﬁng started in the 1970s. It remains popular
in the developing world. Ketaming is given in the intravenous dose 1 mg/kg/dose (the
maximum dose 50mg).The onset of ‘action. is rapfd at 30 minute. Ketamine provides well-
documented amnesia and analgesia, with minima’l; éffect on the airway and vital reflexes,
hypersalivation and hallucinations-which is reported fess.commonly in children. However,
the report frequency of vomiting ranges from 10% to 26 (8,9). It @lmost always occurs during
the recovery phase when the patient is alert and 1s more comman in older children. Langston
et al. (10) investigated' two hundred; sixty-eight=patients werecrandomized to placebo or
ondansetron 0.15mg/kg/dose for prevent vomiting after giving intravenous ketamine
1mg/kg/dose dor procedural,  sedation at emergency department. /This ' conclude that
intravenous ondansetron may benefit for vomiting in this situation but the cost of ondansetron
is high which give the clinical applicability of this practice remain unclear.

With combined intrathecal chemotherapy and ketamine sedation, untreated, one third will
have post procedure nausea, vomiting in our setting. Vomiting increases the frequentcy of

delayed discharge, length of stay and patient satisfaction. It also has been associated with
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aspiration pneumonia. In additional, poor control of nausea and vomiting can lead to
dehydration, electrolyte imbalance and the need for hospital admission to correct these
problems.

Currently, ondansetron is commonly used because of its efficacy and safety for
prevention nausea and vomiting. There are a number of publications which confirm that
ondansetron significantly reduces the incidence of nausea and vomiting either in intrathecal
chemotherapy or intravenous ketaming sedation in-children. However, the high cost of
ondansetron has been a significant faetoilimiting its routine or standard prophylactic use at
present.

Further research is necesSary (0 determ*ihé whether lower doses of intravenous
ondansetron or other less expensive antiemetics aré-effective in this setting. Dexamethasone
is another option which has beenshown to be effeéfiVé prophylactic antiemetic agents. There
is a the large, multicenter North America study c?ﬁﬁrmed the results that ondansetron and
dexamethasone have similar_efficacy when administered for antiemetic prophylaxis in adults
(11).  Furthermore, Comparison of using Intravenous ordansetron and intravenous
dexamethasone, Subramanium.et al. (12) reported 135 children who undergoing strabismus
repair by using intraverious [dexamethasore; 1y mg/kgecompareswith dntravenous ondansetron
100 ug/kg. The result revealed that the incidence of nausea and vomiting were significantly
less in the dexamethasone group than'in the ondansetron graup. This/study also showed that
the cost to benefit a patient was 22 times higher in ondansetron group than in the
dexamethasone group. The cost to benefit a patient prophylactic antiemetic is significant
factor.This reassures the value of prophylactic dexamethasone as a cost-effective alternative
to ondansetron if it’s possible. For the optimal dose for safety and efficacy, Madan et al.(13)

reported using prophylactic intravenous dexamethasone for preventing nausea and vomiting



5

in 168 children scheduled for strabismus surgery. The results suggest that dexamethasone
0.25 mg/kg is more effective than saline and equally effective compared with larger doses for
preventing postoperative nausea and vomiting for pediatric strabismus surgery. There was no
significant increase in postoperative blood glucose levels was observed and wound healing
was satisfactory in both groups. Moreover, dexamethasone has been shown to provide the
good protection from chemotherapy induced nauseéa/and vomiting and used as single agent in
prophylactic therapy for adult and-pediatric patienis-reeeiving chemotherapy regimens with
level 2 (mild to moderate emesis risk+) in acute phase and moderate to high emesis risk in
delayed phase (14).

However, there is unavailahle data for usmg dexamethasone as prevention for nausea,
vomiting in children especially before procedurerwith ketamine sedation and intrathecal
chemotherapy yet. Thus, the objective of this study _i's"io assess the efficacy of dexamethasone

for antiemetic effect in children ‘receiving ketamine during sedative procedure who are

undergoing lumbar puncture with intrathecal chemotherapy:



CHAPTER 11
REVIEW of RELATED LITERATURE

Nausea and vomiting associated both chemotherapy and sedative agents remain
important concerns for patients and medical personnel. Almost nausea and vomiting from
these causes occur within the first 24 hours
Mechanism of nausea and vomiting

Vomiting results from an"inirigate succession of physiological events mediated by
humoral factors and somatic wisceral musculatﬂre. Chemotherapy can cause release of
serotonin from enterochromaffin cells iin the gut. éince the largest concentration of 5-HT3
receptors in the central nervous system (CNS) ié in the nueleus of the solitary tract, it is
postulated that 5-HT3 antagonists may: amelioraté ;ﬁ‘ausea and vomiting by interaction with
these central receptors.

Type of nausea and vomiting
There are three types of nausea and vomiting which depend @n periods of assessment and
various using chemotherapy:

A. Acute nausea and vomiting: It is the most common problem and has been found in
comman chemotherapy. It has been defined as that the hausea and vomiting occurring
in the first 24 hours after the administration of chemotherapy.

B. Delayed nausea and vomiting: It has been defined as that the nausea and vomiting
occurring after the initial 24 hours and extended to 3 to 5 days after chemotherapy. It

has been occurred from chemotherapy agents which giving high emetogenic potential
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such as cisplatin, carboplatin, carmustine which are not used in acute leukemia in
children.

C. Anticipatory nausea and vomiting: It has been defined as nausea and vomiting
occurring prior to the administration of chemotherapy. It has been occurred in patients
who experienced poor control of acute or delayed nausea and vomiting. This type is
not response to antiemetic agents and need te do behavior modification or use of
benzodiazepines.

Role of antiemetic agents for chemotherapy

Hesketh et al. (15) classified” chemotherapy agents into five levels according to the

expected frequency of nausea and vomiting. These 'are listed in Tablel

Table 1: Emetogenic potential of single chemotheraby agent

Level 1: very mild (vomiting <10%)
vincristine,vinblastine, mercaptopurine, methotrexate(<50 mg/m?)

Level 2: mild to moderate (vomiting 10-30%)
asparaginase,cytarabine,doxorubicin,methotrexate(<250 mg/m?)

Level 3: moderate to highi(vomiting, 30:60%)
doxorubicin,ldarubicin,mitoxantrone,lIfosfamide,dactinomycin
cyclophosphaniide(<750 mg/m?) ,methotrexate(>250 mg/m?)

Level 4: high (vomiting 60-90%)
carboplatin,cytarabine(> 1000mg/m?), cyclophosphamide(>750 mg/m?)

Level 5: very high (vomiting >90%)

Cisplatin,carmustine,mechlorethamine,dacarbazine.
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The table shows that metrothexate for intrathecal chemotherapy is in level 1. For the
Guidelines for prophylaxis against acute nausea and vomiting in children who receiving
chemotherapy show that Hesketh level 1 should not receive antiemetic therapy as standard
prophylaxis. Jordan et al. (14) proposed the treatment guidelines support using ondansetron
and corticosteroids as in Table 2

Table 2: Current treatment guideline for prophylaxis-against nausea and vomiting

Emesis risk Acute phase Delayed phase

High to very high (5) Ondansetron Dexamethasone

Plus.Dexamethasone

Moderate to high (4) Ondansetron Ondansetron
Mild (2) Dexamethasone or none None
Very mild (1) None None

Role of dexamethasone for'nausea and vomiting

Corticosteroids are effective as prophylaxis against chemotherapy associated nausea
and vomiting, but the mechanisms underlying this effect are still unknown. Results from
experiments in pigeons indicate that dexamethasone’s antiemeti¢c actions may be at least
partially due to its activity in the central nervous system (CNS) in both the acute and delayed
phases of cisplatin-induced emesis. tHowever; the mechanism.underlying.this effect was
probably unrelated to two factors that have been suggested as contributing to cisplatin-
induced CINV: prostanoid synthesis and influx of cisplatin into the medulla oblongata (16).
There is also evidence that corticosteroids may exert central antiemetic action through
activation of glucocorticoid receptors in the nucleus of the solitary tract in the medulla (17).1t

has been shown recently that dexamethasone may act through prostaglandin antagonism,
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serotonin inhibition in the gut and by releasing endorphins which contribute to the
prophylactic effects of corticosteroids in cancer patients.

Role of dexamethasone as monotherapy

Corticosteroids are seldom used as monotherapy for management of nausea and
vomiting induced by moderately emetogenic chemotherapy or highly emetogenic
chemotherapy. However, results from a number of studies carried out before the widespread
use of 5-HT3 antagonists have doeumented the antiemetie-efficacy of dexamethasone. It has
been demonstrated that dexamethasone is effective as monotherapy for the management of
nausea and vomiting. High-dosentravenous dexamethasone reduced the risk for nausea and
vomiting in patients receiving dexogubicin, but n'df for those being treated with combinations
based on cisplatin.

In contrast, Goedhals et ali(18) reported thaf 'dé-xamethasone, given as monotherapy or
combined with granisetron, provided complete en;étﬁicr,-protection in 50% of patients overall
and 70% of patients during days-4-6 following administration of cisplatin-based
chemotherapy. Results from a double-blind, randomized, crossover study that included 40
patients receiving non-cisplatin-based therapy indicated that dexamethasone was superior to
metoclopramide in preventing ; nauseay and pvomiting,; Overall;:~58% of patients had no
vomiting with dexamethasone compared with 28% of those receiving metoclopramide(19).

In additional,meta-analysis of results from 5613 patients who received chemotherapy
for multiple types of cancer in 32 studies indicated that dexamethasone was superior to
placebo or no treatment for complete protection against both acute (OR = 2.22; 95% CI 1.89-
2.60) and delayed emesis (OR = 2.04; 95% CI 1.63-2.56) (20). Results were similar for

complete protection against nausea. The pooled risk difference for complete protection from
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emesis was 16% for both the acute and delayed phases. In the postoperative nausea vomiting,
dexamethasone has also been demonstrated that is effectective as monotherapy.

Apfel et al.(11)reported the results of a trial assessing the relative efficacy of three
antiemetics include ondansetron , dexamethasone and droperidol. The investigators found
that the three drugs have similar antiemetic efficacy by reduced the risk of postoperative
nausea and vomiting by about 26 percent.

Efficacy and safety of dexamethasene for nausea and-wvemiting in children

Dexamethasone has been used many. years for prevent chemotherapy related nausea
and vomiting, and are now being used in postoperative setting in children. Intravenous
dexamethasone in dose up to 1 mg/ko/dose (maxirﬁum dose 25 mg) was effective in reducing
postoperative vomiting in children after tonsilleétomy. However, low-dose intravenous
dexamethasone 0.15 mg/kg was not effective as péfphenazineYO ug/kg in preventing nausea
and vomiting after tonsillectomy in children. Furfﬁérmore, Madan et al. (13) reported using
prophylactic intravenous dexamethasone for preventing nausea and vomiting in 168 children
scheduled for strabismus surgery. The results suggest that dexaniethasone 0.25 mg/kg is more
effective than saline and egually effective compared with-larger doses for preventing
postoperative nausea and yomiting-for, pediatricistrabismus surgery. Fhere was no significant
increase in postoperative blood glucose levels was observed and wound healing was
satisfactory inaboth groups.’However, one must be aware of potential toxic effects of
corticosteroids. Treatment with corticosteroids may result in metabolic abnormalities, CNS
effects, glaucoma, cataracts, acne, impaired wound healing, dyspepsia, myopathy,
hypertension, increased risk of infection, or hypothalamic—pituitary—adrenal axis suppression.
Longer term treatment may increase the risk of osteoporosis or osteonecrosis. However,

dexamethasone is increasingly used in the treatment of acute leukemia in children and has
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been linked with improved significant survival rates. These results should contribute to
lessened concerns about use of dexamethasone in the treatment of acute leukemia. In
additional, the recent meta-analysis on dexamethasone and postoperative nausea and

vomiting did not reveal any significant side-effects

AULINENINYINS
ARIANTAUNNIING 1A Y



CHAPTER IlI
RESEARCH METHODOLOGY

3.1 Research question
3.1.1 Primary research question:

Does intravenous dexamethasone 0.25 mg/kg have an.effect in the reduction of vomiting and
retching after sedation with intravenous ketamine and-lumbar puncture with intrathecal
chemotherapy comparison with'placebe?

3.2.2 Secondary research question®

Does intravenous dexamethasone 0.25/mg/kg ha\)é an effect in the reduction of severity of
nausea after sedation with ketamine and lumbar buncture with intrathecal chemotherapy
comparison with placebo? |
3.2 Research objective
3.2.1 Primary objective

To determine whether. Vomiting and retching associated with intravenous ketamine and
intrathecal chemotherapy may be reduced by the addition of prophylactic dexamethasone.
3.2.2 Secondary objective
To determine whether severity of the nausea after procedure may be reduced by the
addition of prophylactic dexamethasone.

3.3 Research hypothesis

3.3.1 Null hypothesis
The proportions of vomiting are not different between dexamethasone and placebo in the
patient after sedation with intravenous ketamine and lumbar puncture with intrathecal

chemotherapy
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3.3.2 Alternative hypothesis
The proportions of vomiting are different between dexamethasone and placebo in the patient
after sedation with intravenous ketamine and lumbar puncture with intrathecal chemotherapy

3.4 Conceptual framework

Figure 1: Proposed conceptual framework
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3.6 Operational definitions
VVomiting is the forceful expulsion of the contents of the stomach through the oral or nasal
cavity. Although frequently confused with nausea, vomiting or emesis is an observable
phenomenon best described as “throwing up.”
Retching is the attempt to vomit without bringing anything up. It may be described by such
terms as “gagging,” “dry heaves,” and “attempting te vomit without results.
Nausea is a nonobservable phenomenon of an unpleasani-sensation experienced in the back
of the throat and the epigastrium ihat" may or may not culminate in vomiting; it is
synonymously described as feeling “sick at'stomach.” Patients commonly describe nausea as
a vague unpleasantness located inthe region of the.throat, upper gastric region, or abdomen.
Severity of nausea are defined as
0= none (no symptoms)
1=mild (can eat and drink well)
2= moderate (cannot eat but drink some)
3= severe (cannot eat and drink)
Crossover analysis, period effect, sequence effect and the carryover effect in this study was
defined as follows:
1. The carryover effect'is the persistence of the effect of the first treatment extending over its
period of appligation to influence the action of a subsequent treatment.
2. The period effect is the change of responses due to the difference between the first and
second period of vomiting.
3. The sequence effect is the order (dexamethasone-placebo and placebo-dexamethasone) in

which treatments are given produced a difference in the outcome of vomiting.
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3.7 .Research design

Randomized, Double-blind, Crossover, Placebo-Controlled Trial.

3.8 Research methodology
3.8.1 Population and sample
All children with diagnosed acute lymphoid or myeloid leukemia who required intravenous
ketamine for sedation lumbar puncture for_ intratheeal chemotherapy are eligible for
enrollment into the study.
All the patients who have all of.the inclusion criteria and none of the exclusion criteria are
recruited for the study.
3.8.2 Inclusion criteria
1. Patients aged between 2-15Vyears who under-lyi'r-lg acute lymphoid or myeloid leukemia
and need to receive ketamine and intrathecal cﬁér;l‘otherapy.
2. Personally signed and dated-informed consent and assent document indicating that the
subject (or legally acceptable representative) has been informed of all pertinent aspects of

the trial prior to study entry.

3.8.3Exclusion criteria
1. Patients who had a known allergy toketamine or dexamethasone.
2.Patients who had contraindication‘for'ketamine or dexemethasone'such-as
hypertension, increased intracranial pressure or central nervous system mass lesion,
major psychiatric , and hyperglycemia.
3. Patients who concurrent with nausea and vomiting during that time.
4. Patients who received ondansetron or other antiemetic before doing procedure.

5. Patients who received other chemotherapy before or after 24 hours.
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3.8.4 Sample size determination
From primary outcome is the vomiting which indicated as yes or no after procedure in 24 hours.
According to the cross over design is one group. The sample size could be determined by test of
two dependent proportions (McNemar’s test). From the pilot study at Phramongkutklao hospital,
the study was done for 10 patients who received placebo/dexamethasone and dexamethasone/

placebo before intrathecal chemotherapy and ketamine.sedation as follow Table 3.

Table 3: The proportion of vomiting between two treatments in 10 patients

Placebo
Vomit . (No vomit Total
Dexamethasone  Vomit 1 (ph1 = 0.1) 1, (p12=0.1) 2 (p1=0.2)
Novomit 5(p,; =05 & (P2 =0.3) 8
Total 6 (p2 = 0.6) 4 10

The formula for sample size ¢alculation was based on MeciNemar’s test as shown below
2 2
N = (Zaztzp) nld
where

o Probability:of typeAerror =:0.05(2=s1ded) 24,055 =1.96
1-B = Power'=10.80, lzg, =0.84
) Difference in proportion of vemiting between 2 groups = p, —p1 =0.4
n =<Rropartionof discordantpairst=] p1o ¥ ps11=10. 1405 0.6
Thus, n=29.44 =730

With the anticipated drop-out rate of 12%, a sample of 36 patients was recruited. Since this
study was a 2x2 cross-over design, a sample size per sequence (DP, PD where
D=Dexamethasone, P=Placebo) was 18.
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3.8.5 Randomization and allocation concealment

Patients are randomly allocated to start with dexamethasone and placebo group. The simple
randomization will be performed by looking up the computered generated randomized type of
treatment table in downward direction. If type of treatment is A, the first treatment will be
dexamethasone. Otherwise, in case of type of treatment is B, the first would start with
placebo. For allocation concealment, the type of treatment will be stored in sequentially
numbered, sealed, opaque envelopes. The envelopes are-opened after consent is obtained. At
each course, the only one nurse"who.is_not in|the study will"prepare the medications at the
sedation room and beginning the allogation by opening the code from sealed opaque envelope
just before the staring the procedure;

3.8.6 Intervention

During the procedure
Patients are randomly assigned to receive one of twé iﬁ]ferventions at the first period in a
double-blinded fashion. Patient will receive one ofrthe- iv-vo options following at the first
period:
1. Treatment A
Ketamine 1 mg/kg 1V (maximum single dose 50:mg) and dexamethasone

( 0.25/mg/kg/dose (8 mg/m”dose); maximum single dose 8 mg) (5m)

2. Treatment B
Ketamine 1 mg/kg IV (maximum single dose 50 mg) and 5 ml normal saline solution

IV (placebo)
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And will follow with another option in the second period. For example, if patient random
to start with treatment A at the first period, the patient will receive treatment B at the

second period. But, if patient start with treatment B at the first period, the next turn will

be treatment A. (Figure 2)

Dexamethasome

Placebo

AuIngussieng s
RINNTNUNINYAY
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The ketamine and the study drug (either dexamethasone or placebo) will be administered
immediately before the induction of anesthesia by intravenous ketamine and in separate
syringes before undergoing a lumbar puncture for the administration of intrathecal
chemotherapy. Each patient acted as his or her treatment (placebo, dexamthasone) are
administered in random order for two intrathecal treatments. Level and quality of sedation
will be evaluated by motor and response to stimuliy level of consciousness, respiratory rate.
Oxygen saturation and heart rate~are monitored continuously by a pulse oximeter in all
patients during the procedure by'a designated nurse and there will be standby anesthesiologist
for unexpected events. Oxygen by fagemask with a reservoir bag will be only applied if the
oxygen saturations decreased todess,than 96%.

Study conduct

After the procedure, the child will be allowed to-r'e'c-over In quiet area within the recovery
room. All patients will be placed supine in the ;ffé‘ndelenburg position for 1 hour at the
recovery room. After the operation until  full recovery of. consciousness, level of
consciousness, respiratory rate, blood pressure will be monitored every 15 minutes and
oxygen saturation and heart-rate are monitored continuously-by a pulse oximeter in all
patients. The nurse (the(difference-persenfrom-prepare the drug)-will-record any episodes of
nausea or vomiting and any medications that are given. No other chemotherapy include
vincristine (1.5.mg/m?), preduisone (40" mg/m? per day), oral 6-mercapiopurine (50 mg/m?
per day) would be administered for at least 24 hours before and after the procedure, and no
other antiemetic agents would be administered unless the patient has at least one episode of
vomiting or retching after the procedure by giving ondansetron 0.15 mg/kg /dose (max 8 mg)
intravenous for rescue vomiting/retching. Children without venous line will be offered oral

ondansetron at dose of 4 mg (for children 2-10 years) or 8 mg (for children >10 years).
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The patients will be observed for a minimum of 2 hours at the recovery room. Then, parents
and patients will be provided with data collection forms to take home with them and all detail
will be recorded for 22 hours for the 24 hours following the procedure. During home all
detail will be include the number of times their child vomited, and rated nausea as none, mild,
moderate, and severe. These were evaluated for the first three, six, twelve and twenty-four
hours following the procedure. Parents will: receive the available antiemetic drug
(ondansetron) at home to give thespatients in case of developing severe nausea or vomiting
and also record any medications thai-wwill bel given for nausea and vomiting. Parents are
telephoned at home by the resgarchscoordinator or nurse 2 times include the end of the
procedure day and the day after the procedureto ehsure that they are not having any difficulty
to filling out the data collection/forms and we also'give the contact information (cell phone)
of research coordinator or nursesand duty doctor-i'n'-order to ask for calling they have any
questions. In the next therapy session; the paiﬁé‘nts will change to another treatment
(dexamethasone or placebo), The interval between therapy sessions was 2 weeks to 3 months
as the schedule for intrathecal chemotherapy in the protocol and the effect of each treatment
is wash out completely and there is the little period effect because intrathecal chemotherapy
is given on separate sdays from ;othersystemic.chemotherapy-and:-the condition in each
patients will not change.
Compliance
We will inform all patients and parents to make sure that they are awareness of the serious
illness before starting the study. Nurse will call all parents to ensure that they are not having
any difficulty to filling out the data collection forms and we also give the contact information

of research coordinator or nurse in order to ask for calling when they have any questions.
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Contamination
The patients will be not to receive chemotherapy that may affect the outcomes except the
prescribed medications during the study. We will use exclusion criteria to exclude some
patient conditions ex. acute gastroenteritis, acute gastritis or other diseases which give

nausea/vomiting.

Co-intervention
Concomitant medications: steroid and-antiemetic agents will'not be applied during 24 hours
prior to study. Both patients and investigators will be blinded to equalize unknown co-
intervention and protect soft outcome. \We will ipfrepare the guideline for giving antiemetic
agents (ondansetron) when the patignt has at least 6ne episode of vomiting or retching after
the procedure by giving ondansetron 0.15 mg/kg iﬁtfd\}enous for rescue vomiting or retching.
3.8.7 Outcome measurement
1. The primary outcome is the Vemiting or retching in_24 hours indicate as yes or no
which not count anticipatory and delayed vomiting as It 1S not related to our objective
2. The secondary outcome'is:
2.1 The severitysofinausea.in 24 hours
2.2 The number of ondansetron requirement for rescue vomiting or retching in 24

hours which not count anticipatory!and delayed vomiting as |itis not related to our

objective

3.8.8 Data collection
Case record form is generated for each individual patient to keep the patient’s data in 3

separated sheets which include:
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1. Parent’s consent form
2. Patient’s baseline data including: age, sex, body weight, height, procedure time , phase
of treatment
3. Patient’s outcome measurement:nausea/vomiting, severity and other adverse events.

Data will be entered into SPSS. Version 15 to calculate the outcomes.

3.8.9 Data analysis
The patient’s data will be analyzed using statistics is summarized in the table 4

Table 4: The outcome measuremeniand statistical analysis

Outcome measurement ~ Statistical analysis

Primary outcome: Comparing +| McNemar’s test 7

vomiting or retching in 24 hours

Secondary outcomes:

Severity of nausea McNemar’s test
Number of ondansetron McNemar’s test
Demographic data Descriptive

3.8.10 Ethical“eonsideration

This study will seek approval from the ethical committee of Pharmongkutklao
Hospital. Prior to recruitment into this study, the patients will be thoroughly informed about
the objectives and methods of the study. The patients have the right to refuse participation in
this study or to withdraw from the study at any time without affecting their proper medical

care. A signed informed consent will be obtained from the parents who take care of the
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patients is less than 18 years old without enforcement. We also concern for vulnerable group
in this study. All children from 7 to 12 years old in this study will be read or listen for assent
form under parent guidance before enrollment. All data is confidentiality and is used, only a
necessary, to fulfill the specific research objectives and research questions. All data will be
stored in file cabinet in locked office and we will have the password protection for all data
file on computer. The data will be stored for 15 years and will be destroyed by shredding for
paper records. We concern about treatment outcomes and-anticipating side effects. Thus, this
study is designed similar to ‘the routine practice. We concern about using placebo for
intervention in this study. Even antiemetic prophylaxis is not standard treatment for patient
with IT chemotherapy and ketamine sedation vet 'bLIt we plan to

1. Give all detail in information sheet both be'r-lefit and disadvantages of placebo when
patients receive placebo in'this study. |
2. In case of subject develop severe -nausea ori\i/(;miting, we will give ondansetron rescue
to the subject which will be avaitable at heme. In-additional, all parents can call on
duty doctor or nurse wWith their cell phone number.
Dexamethasone is fairly safe drugs with long-lasting uses and good records. The price is
reasonable. Dexamethasone is jinereasingly cused-in jthe treatment-of acute leukemia in
children and has been‘linked with improved significant survival rates. These results also
contribute to dessened concerns about use of dexamethasone-in thetreatment of acute
leukemia. In additional, the recent meta-analysis on dexamethasone and postoperative nausea
and vomiting did not reveal any significant side-effects. Finally, the patients will get an
appropriate standard care if there are any complications during the study. The management in

the study design is a humanitarian practice which relief the patient suffering in the
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postoperative period and, if required and proper, the treatment can be continued after the end
of the data collection until the patients come to complete convalescence.

3.8.11 Limitations
This study may have several limitations. Because of our enrollment for patients represent a
non-probability sampling of patients. Failure to enroll all eligible patients will make this
study susceptible to selection bias. The external validity of this study may be limited as it
could be applied to patients who-receive ketamine-sedation and intrathecal chemotherapy
only. Physician at hospital who dogs net use ketamine for sedation will decline to treat
patients which dexamethasone. Hespitalvariations in vomiting rates limit the generalizability
of these results. '
3.9.12 Expected benefit & application

If dexamethasone is effegtive for preventi_a_;n of nausea and vomiting, it will be low
cost but high effectiveness. In other wokds; qualit&iijmprovement of patient care is provided.
There will be a better practice in—combine pbétéperative nausea and vomiting and

chemotherapy associated nausea and vomiting which show that prevention this symptom with

inexpensive medication.



CHAPTER IV

RESULTS

Patient characteristics

From March 2010 to Septemb

y»agd enrolled patients during the study

. A total of thirty-four children

diagnosed with acute Ieukemi( trathecal chemotherapy and ketamine

1ce into two groups. One child

was withdrawn from the study e seda n was used at the second period.

Period 2

Placebo

(n = 18)

Dexamethasone

0l = 15)

Tl

Drop-ont,tu=1

QRA4N
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Therefore, 33 children completed the cross-over including 17 boys and 16 girls ranging in
age from 2.2 to 14.2 years (mean 5.8 years). All were considered evaluable and included in
the study analysis. Characteristics of the enrolled patients are listed in Table 5. The average
ketamine dose used for sedation was 1.05 mg/kg (range 0.83-1.25) in placebo group and 1.07
mg/kg (range 0.86-1.20) in treatment group. The average duration of sedation time was 8.2
minutes (range 6 -10) in placebo group and 7.6 minutes (range 5-9) in treatment group. No
patients required more than one doese of ketamine sedation-during the procedure. The median
time between sessions for washout period in dexamethasone-placebo sequence group was 3
months (range 0.5-4.5 months) and in‘placebo-dexamethasone sequence group was 3 months

(range 0.5-4 months), respectively.

Table 5. Baseline patient characteristics

Total 33 patients

Gender 17 Boy, 16 girl

Age (y) Average 5.8, Range 2.2-14.2

Weight (kg) 20.65 + 8.88

Height (cm) 109.57 +(17.72

Diagnosis 28 B _cell ALL* 4T cefi*ALL, 1 AML*
Risk of disease 22 standard risk, 11 high risk

Type of IT* chemotherapy | 32 MTX*, 1 ARA-C*

Phase of Treatment 31 Maintenance, 2 Consolidation

IT*: Intrathecal chemotherapy, ALL*: acute lymphoblastic leukemia, AML*: acute myeloid leukemia
MTX*: methotrexate, ARA-C* : cytosine arabinoside
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Analysis of carryover, period, and sequence effects for primary outcome
Table 6 showed vomiting in period 1 and 2 among DP and PD sequence. Only one patient
had vomiting from both treatments whereas thirteen children (39.4%) had no vomiting from
both treatments. Test of carryover effect was performed by ignoring vomiting outcome in
period 1 and 2 of (No, Yes) and (Yes, No) in the analysis. Analysis of Table 6 with 2 rows
and 2 columns of (No, No) and (Yes, Yes) using McNemar’s test resulted in a p-value of 1.00

indicating no carryover effect.

Table 6. Vomiting in each sequence©f treatment

Vomiting in period 1,2

Sequence n No, No No, Yes : Yes, No  Yes, Yes
Dexa-Placebo (DP) 18 7 8 2 1
Placebo-Dexa (PD) 15 6 2 ' 7 0

To test the period effect, Tablei7was constructed from Table®. In period 1, 16.7% of
patients in dexamethasone group had vomiting compared to as high as 46.7% among placebo.
Similarly, in périod 2 only.13:3% in the dexamethasone group had vomiting compared to
50% in placebo. That is, dexamethasone had 30% and 36% less vomiting than placebo in
periods 1 and 2. Therefore, effect of dexamethosone does not depend on period. Since the
percentages of vomiting in period 1 and 2 are about the same (30.3% vs. 33.3%), there is no

effect of period.
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Table 7. Test of period effect for vomiting

Vomiting

n Period 1 Period 2 Total

Dexa-Placebo (DP) 18 3/18 (16.7%) 9/18 (50.0%) 12/36

Placebo-Dexa (PD) 15  7/15 (46.7%) @ | 2/15(13.3%)  9/30

Total 33 10/33(30.3%) , 11/33(33.3%)

Analysis of primary outcome *

Since there was no carry@ver effect and nd':_pae-riod effect, test of treatment effect could
be carried out from a simple 2x2 table, of Ta_b-;_'l.ea'-8 which was derived from Table 6.
McNemar’s test revealed a p-value of 0.02 indié“g_ti'r{g a statistically significant treatment
effect. Dexamethosone had, less vomiting than pi&éébo. The proportion of total vomiting
outcome was 21 episodes from the total 66 intrathecal treatmenfs in 33 patients (31.8 %).
There were 5 episodes of vomiting from dexamethasone groups<(15.2 %), and 16 episodes of

vomiting from placeb@-groups (48:5,%):(Table/8)

Table 8. Test'of treatment effect on.vomiting

Placebo
Novomit Vomit  Total p-value OR (95% CI)
Dexamethasone  No vomit 13 15 28 0.02 3.75 (1.30, 12.28)
Vomit 4 1 5

Total 17 16 33
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Absolute risk reduction for vomiting by dexamethasone was 33.3 %, with 95% confidence
interval from 17.6 % to 49 %. Analysis with McNemar’s test showed a statistically significant
difference between the results of the two groups (p=0.02) (Table 9).Approximately three
patients would need to be treated to prevent one episode of vomiting from intrathecal
chemotherapy and ketamine sedation by dexamethasone (95% confidence interval 2.0 to 5.7).

There are significant differences among the different age groups and between genders.

Table 9. Effect of 0.25 mo/kg of dntravenous Dexamethasone before Lumbar

Puncture in Each Outcome

Treatment group -~ Plagebogroup_ P-value . Difference, %(95% CI) NNT *(95% CI)

(n=33) (n=83)" “(McNemar’s test)
Vomiting 5 16 0:0244a 33, (18-49) 3 (2-5.6)
Nausea 15 26 0.007 33, (15-51) 3 (2-6.6)
Ondansetron required 5 16 0.02 33, (18-49) 3 (2-5.6)

NNT*: number needed to treat to prevent one episode

The vomiting group had significantly younger children than no vamiting group (4.65+ 1.48
years vs. 7.61+ 3.58 years; p=0.002) and girls had a significantly lower incidence of vomiting
than boys (37.5% vs.82.35%; p=0.01). However, the average age.in girl'were.7.12+ 3.4 years
and boys were 4.59 + 1.57 years (p=0.01). In stratified analysis among only boys and only

girls, younger age continued to be associated with increased vomiting in girls which was 4.8+
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0.9 years in vomiting group and was 8.5+ 3.61 years in non-vomiting group (p=0.01) but no
difference in boys which was 4.6+ 1.7 years in vomiting group and was 4.6+ 0.97 years in
non-vomiting group (p=0.95). The average time after procedure to vomiting in the treatment
group and placebo group were 54 (range 5-110) minutes and 57 (range 1-195) minutes,

respectively.

Analysis of secondary outcome

The severity of nausea was evaltated for the first three, six, twelve and twenty-four
hours following the procedure acegordingte nausea scale (0-3). Twenty-eight patients (84.8 %)
had experienced nausea of at least once in 24 houfé. Within 3 hours, nausea was significantly
different between dexamethasoné compared with plécebo; in particular, 15 patients (45.4 %)
in the dexamethasone group had nausea versus 26-p'a't-ients (78.8 %) in the placebo group (p=
0.007) with McNemar’s test (Table 9): Under theiriror‘Wn control, dexamethasone was superior

to placebo for prevent nausea (OR = 6.50; 95% Cl 1.60-40.28) (Table 10).

Table 10. Test of treatment-effect on nausea

Placebo
Nowomit [ Vomit = Total | p-value OR (95% CI)
Dexamethasone  No vomit 5 13 18 0.007 6.50 (1.60, 40.28)
\omit 2 13 15
Total 7 26 33

In addition, the severity of nausea and the intervention drugs in 66 episodes (33 patients) was
analyzed as shown in Table 11. Analysis with McNemar’s test showed a statistically
significant difference between the results of the two groups on the nausea scale (p=0.017).

The proportion of nausea outcome was 41 episodes in 66 treatments (62.1 %) in 33 patients.
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Table 11. Severity of nausea within 3 hours in their own control

Placebo group
Severity of nausea* Total
0 1 2 3
Dexamethasone group 0 5 2 7 4 18
1 0 3 5 3 11
2 2 1 0 0 3
3 0 0 1 0 1
Total P 6 i, 7 33

Severity of nausea within 3 hours in the.dexamethasone versus placebo group (P=0.017); Mcnemar’s test
*Severity of nausea: 0 = no symptoms;1= can eat and.drinkswell; 2= cannot eat but drink some ;3= cannot eat
and drink i

However, 5 patients experienced nausea at 6 hours ahd one at 12 hours following therapy. All
of them received placebo before undergoing proce_d‘;;lré-.
Five patients (15.2 %) in the dexamethasdjn,e"'group and 16 (48.5 %) in the placebo

group received ondansetron-rescued after proceduré(pE 0.02) with-McNemar’s test
(Table 9). The ondansetron.requirement and outcome of vomiting.was analyzed. Five patients
who received dexamethasone+equired one dose of ondansetron(100%). Sixteen patients who
received placebo required ane dose dn1d patients (68.7%); 4 <patients two doses and one
patient 3 doses.
Safety

Dexamethasone was well tolerated through successive procedures of lumbar puncture with
intrathecal chemotherapy and ketamine sedation. There was no patient admitted in the
hospital after the procedure for any reasons. There was no patients developed desaturation
during procedure. No clinically significant dexamethasone side effects were observed in this

study.




CHAPTER V
DISCUSSION

The current study is the first blinded, crossover, randomized study to evaluate the
efficacy of intravenous dexamethasone for the prevention of nausea and vomiting following
intrathecal chemotherapy administration and ketamine-sedation in pediatric patients with
leukemia.

Routine administrationsot antiemetic agents to all leukemic children undergoing
intrathecal chemotherapy and ketamineg sedation |s controversial at present. Previous studies
of intrathecal chemotherapy have reported a wide réhge of vomiting (10% to 88.5 %) (4, 22).
Our study revealed the proportion of vomiting and-_r']a[ljsea 15 31.8 % and 62.1%, respectively.
Jayabose et al. (22) reported only one af 52 childre}l \"Nho had a total of 228 lumbar punctures,
experienced vomiting. However, that study was based on the use of propofol which has anti-
emetic properties (23,24). i contrast, the pediatric oncology sedation trial (POST) showed
that during the first 12 hours following intrathecal chemotherapy, children experienced
significantly fewer episode ofavomiting-orretehing-(everall reduction-of 4.66, p<0.001) after
receiving ondansetron (6). In addition, Parker et al. (5) described the incidence of vomiting
after receivingoKetamine sedation for intrathecal chematherapy was 88.5% despite the use of
intravenous ondansetron. However, the study did not clearly define the definition of vomiting
and nausea and separate the two entities. Interestingly, parker et al. (5) also found increased
vomiting associated with decreasing patient age. Our data also support that younger patients
have a higher incidence of vomiting. The clinical significance of this finding remains to be

determined.
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The sedative agent, ketamine, provides well- documented amnesia and analgesia, with
the side effect of vomiting ranging from 10% to 26% (9). Langston et al. (10) investigated
two hundred sixty-eight patients who were randomized to placebo or ondansetron
0.15mg/kg/dose for antiemetic prophylaxis after received intravenous ketamine 1mg/kg/dose
for procedural sedation in the emergency department. Intravenous ondansetron significantly
reduced the incidence of vomiting to 7.8% in the ondansetron group compared to 18.9% in
the placebo group. However, the number needed to treai-to prevent one episode of vomiting
was 9. They concluded that intraveneus.endansetron improves vomiting in this situation but
the high cost ondansetron is limits‘Clinical utility.

Although intravenous ondansetron “has 'been studied. in the setting of intrathecal
chemotherapy and ketamine sedation, the high coét of ondansetron has been a significant
factor limiting its use in developing countries. béxémethasone was first reported to be an
effective prophylactic antiemetic agents-in patient;rﬁe‘ceiving chemotherapy in 1981(25,26) .
The etiology and mechanism by which-dexamethasone reduces both nausea and vomiting are
not fully understood. Possibly, the effects are centrally mediated through the inhibition of
both prostaglandin synthesis and endogenous opioid release (27). Several studies have shown
that glucocorticoids are cequal; toy arnbetter, than ©ther drugs-sueh as ondansetron, or
metoclopramide in preventing nausea and vomiting associated with chemotherapy and post
procedure (28,29). Ondansetron and dexamethasone have similar-efficacy when administered
for antiemetic prophylaxis in adults (11). Subramanium et al. (12) reported on 135 children
undergoing strabismus repair using intravenous dexamethasone 1 mg/kg or intravenous
ondansetron 100 ug/kg. The incidence of nausea and vomiting were significantly less in the
dexamethasone group. That study also showed that the cost benefit ratio was 22 times higher

in ondansetron group than in the dexamethasone group.
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Parker et al. (5) reported the efficacy of intravenous ondansetron in preventing
vomiting after the administration of intrathecal chemotherapy in children. That study
included 26 children ages 18 month to 15 years receiving intrathecal chemotherapy with
either metrotrexate or the combination of metrotrexate , cytarabine, and hydrocortisone. The
study was a double blinded, randomized and cross over design with patients receiving an
infusion of either normal saline or ondansetron 0.15 or 0.45 mg/kg. There was an absolute
risk reduction of vomiting by ondansetron was 48.1%.Fhe number needed to treat was 2.5.
The latter was similar to our study whichshowed the absolute risk reduction of vomiting by
dexamethasone was 33.3%. The atimber needed to treat (NNT) was 3 to prevent one episode
of vomiting. Our results alsoshowed a marked. reduction in mild, moderate, and severe
nausea in each of the two treatment groups serving-as their own control. Whereas 45.4% in
the dexamethasone group were accompanied by édmé degree of nausea, the placebo group
showed a 78.8% incidence with a higher degree ofiﬁ;iu’sea. The problem of period, carryover,
and sequence effects are major challenges in interpreting outcomes from any crossover study.
Our data did not show any. oF these effects. This was probably due to the short half-life of
intrathecal chemotherapy and-Kketamine agents with the washout period of at least two weeks
(15,16). Our results revealed:the timertoyvamiting was 54 -minutes-in the dexamethasone
group and 57 minutes‘in the placebo group. This was shorter than a previous study which
reported nausea and vomiting typically began approximately -3-4 hours -after intrathecal
chemotherapy(4). However, that study did not detail the sedative agents. Ketamine-associated
vomiting is almost always occurs during the recovery phase when the patient is alert (30). We
believe that the time to vomiting in our study is short because of the use of ketamine.
We used ondansetron as the standard rescue for vomiting in our study. Interestingly,

our results show that the response rate of vomiting after receiving ondansetron in
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dexamethasone group is 100% whereas the response rate of vomiting after receiving
ondansetron in placebo group is smaller (68%). The combination of steroid and ondansetron
is superior than using single agent for some patients. Several controlled clinical trials
substantiate the combination of a corticosteroid with ondansetron being more effective than
monotherapy for prophylaxis against chemotherapy induced nausea and vomiting and
postoperative nausea and vomiting (31,32).

There were no chinically significant...eemplications after intravenous
dexamethasone in this study. However, ine safety conelusions were limited given the small
sample size. Long term use of prephylactic steroids may cause significant problems, such as
the potential increased risk qf infection and '0§teonecrosis. However, no studies have
identified serious complicationsiassociated with an't-iemetic doses of dexamethasone, with a
meta-analysis even indicating insufficient powe;r' to detect rare complications (33). In
addition, dexamethasone is increasingly:-used in triméﬁt‘reatment of acute leukemia in children
and has been linked with improved significant survival rates. _These observations lessen
concerns about the use of dexamethasone in the treatment of acute leukemia.

Our results show:that dexamethasone at 0.25 mg/kg administered as a single
intravenous infusion /befare dntrathecal ghemotherapy: can-significantly reduce both the
frequency of vomiting“and severity of nausea after intrathecal chemotherapy and ketamine
sedation. There iS/no standard; dose for 'intravenous dexamethasone:yMadan et al. (13)
reported using prophylactic intravenous dexamethasone for preventing nausea and vomiting
in 168 children scheduled for strabismus surgery. The results suggest that dexamethasone
0.25 mg/kg is more effective than saline and equally effective compared with larger doses for
preventing postoperative nausea and vomiting for pediatric strabismus surgery. Furthermore,

there were two studies confirming the effectiveness of the low- dose
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intravenous dexamethasone 0.15 mg/kg in preventing nausea and vomiting after
tonsillectomy and strabismus correction in children (34,35) . The information about oral
dexamethasone for prevention vomiting in children is limited. Ng et al. (36) reported a total
of 81 patients who received anthracycline (48%) and carboplatin (28%). The oral 8mg of
ondansetron plus 8 mg of oral dexamethasone achieved control of acute vomiting in 75% of
all patients receiving chemotherapy. The study congluded that the benefits of using oral anti-
emetics include reduction in drug eests.and nursing time.Oral dexamethasone administration
may also be possible as a prophylactic medication with “intrathecal chemotherapy and
ketamine sedation, particularly when<given at home. Further research is in the use of oral
corticosteroids may be useful.

This study has several limitagions. First; we -confined our protocol so that intrathecal
chemotherapy which given on sgparate days frorﬁ éﬁy other systemic chemotherapy. These
limited our patients to only those in conselidation éﬁ&‘maintenance phase chemotherapy, thus
allowing the separation of intrathecal and systemic chemotherapy without causing much
disruption, thereby limiting the applicable use with intensive chemotherapy in induction and
delay intensification phase. Second, the external validity of this study may be limited as it
only applies to patientsgwho jreceivey ketamines-sedation .and:-intrathecal chemotherapy.
Physicians at hospitalsiwho do not use ketamine for sedation may decline to treat patients

which dexamethasone.

Conclusions
We found that children who received intravenous dexamethasone 0.25 mg/kg have a

significant reduction of vomiting and nausea after sedation with intravenous ketamine and
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lumbar puncture with intrathecal chemotherapy compared to placebo. The combination of
low cost and high efficacy makes dexamethasone a reasonable option for prophylaxis against

nausea and vomiting in this patient population, especially in low income countries.
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APPENDIX A
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Patient initial.......ccccvviiiiiiiiiennnnnn Patient number [ | | |

Assessmentdate [ ] ] 1 1 1 |

Eligible criteria

Inclusion criteria No Yes

- Age between 2- 15 years old [ ] [ 1]

- Underlying acute leukemia with any types [ 1] [ ]

- Scheduled for lumbar puncture for [ 1 [ 1

chemotherapy

- Received ketamine sedation 4 [ ] [ 1
Exclusion criteria No Yes
- Known allergy to ketamine or dexamethasone [ 1 [ 1
- Had hypertension, increased intracranial pressure, _ | ] [ |

central nervous system mass lesion,

major psychiatric and hyperglycemia.

- Concurrent with nausea and vomiting during that time [ 1 [ 1
- Received ondansetron or other antiemetic before doing [ ] [ 1
Procedure

- Received other'chemothenapy before or-after 24 hours [ 1 [ |

Consent form [ ] [ 1]

Conclusion
- Patient fulfils all inclusion criteria and none of | ] [ ]

exclusion criteria




Patient initial.........cccoeiiiiiinnn... Patient number [ | | |

Patient Description

Sex: Male D Female D

Date of birth: |

dd mm" yy
Weight: kg Height ; cm BSA
Diagnosis Date of diagnosis : L1 A

[1 Acute lymphoblastic leukemia

CIBcen [T cen
[] High risk [] Standard risk

[Acute myelogenous leukémia

v Oy Ovz Omvis Dvs Tme Lwmr

Phase of treatment

Remark
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Visit 1 Visit date [ ] ] 1 1 1 ] Phase of treatment

dd mm

Weight kg , Height

Started time

D Metrothexate
Study drug administered number

Postoperative .
Vi

Vomiting D S
D No

Retcting @WJ ¢) ﬂeﬁl—ﬂ%ﬁl 8InN3
ARIAINTUURIINYIA Y

Rescue with Ol?dansetron

] YES

Route L11v LI PO: Dose ] 1 ] mg :time

Outcome [ improved [ not improved

1 No



Nausea Score
Score

0 = no bother 1= slightly bothersome 2= very bothersome 3=extremely bothersome

Time (hr) after IT Chemotherapy
Nausea N &

24

None (0)
Slightly(1)

Very (2)

Extremely(3)

Complication:

AN ITUNNINGAY
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Visit 2 Visit date [ ] ] 1 1 1 ] Phase of treatment

dd mm

Weight kg , Height

Started time

D Metrothexate
Study drug administered number

Postoperative .
Vi

Vomiting D S
D No

Retcting @WJ ¢) ﬂeﬁl—ﬂ%ﬁl 8InN3
ARIAINTUURIINYIA Y

Rescue with Ol?dansetron

] YES

Route L11v LI PO: Dose ] 1 ] mg :time

Outcome [ improved [ not improved

1 No
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