Chloral hydrate

An effective agent for sedation in children with age
and weight dependent response
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ABSTRACT

Objective: Diagnostic and therapeutic procedures in
children are made easier using sedation. However, there
is no consensus about which drug should be used to
achieve this. Furthermore, none of the drugs used for
sedation are risk free. The aim of this work is to study
sedation indications, effectiveness, and safety at our
center.

Methods: A prospective observationa study conducted
at the Pediatric Day Care Unit, King Fahad National
Guard Hospital, Riyadh, Saudi Arabia The study
covered 17.5 weeks in 2 periods: May 9th 1999 to June
13th 1999 and October 31st 2001 to February 11th 2002.
Children <12 years were included. Collected data
included demographics, indication, drug dosing and
outcome. Datawere reported as mean + SD.

Results: We included 148 patients, age 38 + 30
months. Adequate sedation was achieved in 79% after
initial chloral hydrate (CH) dose of 56.9 + 9.3 mg/kg, in
95% after adding 18.5 + 6.4mg/kg CH and in 96% after
adding second drug. Compared to nonrespondents, first
CH dose respondents were younger and lower in weight.
The CH side effects were few and mild.

Conclusion: Chloral hydrate is a safe and effective agent
for sedation in children with an age and weight dependent
response.
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A quiet cooperative child makes diagnostic and
therapeutic procedures easy and doable. To
achieve this, drugs that give sedation are needed.
There is no consensus about which drug, route and
dosing that should be used for sedation in children.
Furthermore, none of these drugs are risk-free. This
lead to reluctance in sedation utilization that still
exists in some schools of medica practice?
Currently different regimens are used as either
single or combined sedative agents? The use of
combined sedative drugs has declined because of
the higher risk of side-effects3 Oral chloral hydrate
(CH) was the most commonly used drug in many
recent reports.2+¢ Rectal CH has been tried but was

less effective’” Chloral hydrate showed a deeper and
more prolonged sedation compared to ora
midazolam.#2 However, this could be either an
advantage or disadvantage based on the procedure
that required the sedation. The literature reported
variable success rate of sedation and incidence of
adverse effects as well as different dose regimens of
CH. At our Pediatric Day Care Unit, CH was the
main drug used by most of our pediatricians to
sedate patients for diagnostic procedures. The
objectives of this study were to study indications,
drugs used, doses required, effectiveness, nature of
the response to the given drugs and safety of
sedation at our Pediatric Day Care Unit.
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Methods. An observationa prospective study
conducted at the Pediatric Day Care Unit, King
Fahad National Guard Hospital, Riyadh, Saudi
Arabia. The study covered 17.5 weeks in 2 periods:
May 9th 1999 to June 13th 1999 and October 31st
2001 to February 11th 2002. All children <12 years
of age, admitted to the wunit with no
contraindication(s) to sedation were included. The
exclusion criteria were gastric ulcer, hepatic
impairment, respiratory or rena insufficiency,
porphyria, hypersensitivity and administration of
anticoagulants. The first CH, the need for second
CH dose and the need for another drug was given as
per physician judgment. The collected data covered
age, gender, weight, diagnosis, procedure for which
the patient needed the conscious sedation, amount
and type of sedative drugs used and outcome of the
sedation. Patients who failed to be sedated with
first dose were given an extra dose or an extra drug
after 30 minutes from the first dose if the drug
dosing, and patient condition allowed. The
maximum total dose of CH was 100mg/kg and not
to exceed a total of 2 grams. The unit nurses
monitored the patient’s vital signs, pulse oximetry,
cardiac rhythm, level of consciousness and
side-effects of sedation. Sedation was considered
successful if the patient was sedated enough to
tolerate the procedure. Descriptive statistics and
t-test were used for the statistical analysis using
StatView software.

Results. One hundred and forty-eight patients
were included in the study; 58% were males, with a
mean age of 38.2 (SD + 30.4) months and a mean
weight of 13.9 (+ 7.9) kg. Seventy-two percent of
our subjects were <48 months of age. Seventy-three
percent were <16 kg in weight. The most common
procedures for which the sedation was given were
CT scan and MRI (Table 1). Chloral hydrate was
used as a first drug in all patients. After a first CH
dose of 55.7 (+ 9.3) mg/kg with a dose range of
32-80 mg/kg, 79% of the subjects were successfully
sedated. The success rate increased to 95% after an
additional CH dose of 18.5 (+ 6.4) mg/kg given to
26 out of 31 initially inadequately sedated subjects
of whom 23 responded (Table2). Addition of other
drugs after initialy failing CH raised the success
rate to 96%. The mean total CH dose for the 148
subjectsincluded in the study was 58.5 + 12.6mg/kg
with a dose range of 35.3-97.7 mg/kg. The mean
total CH dose given to the initially CH
nonrespondents (26 subjects) was 71.6 (+ 13.4)
mg/kg. Compared to nonrespondents, respondents to
the first dose of CH were younger and had lower
weight with a p vaue of <0.0001 and <0.0001
(Table 3). Furthermore, both groups were not
different in the first dose of CH (Table 3). Adverse
effects were reported only in 4 subjects (2.7%).

Table 1 - Procedures carried out during the studied period.

Procedures

N
of patients

(%)

Computed tomography scanning 45
Magnetic resonance imaging 41

Radioisotopi

ic renography (DTPA, DMSA) 23

Auditory brain stem response 13
Ultrasonography 8
Echocardiography

Others

7
Electroencephalogram 5
6

(32

(27.7)

(15.1)
(8.7)
®)
(45)
[©)
)

Total

148

(200)

DTPA - diethylenetriaminepentaacetic acid,
DMSA - 2,3-dimercaptosuccinicacid.

Table 2

- Frequency and success rate of the various sedative agents

used for nonrespondents to the first dose of chloral

hydrate.

Drug used

N Dose
of patients (mg/kg)
n

Successful

(%)

Chloral hydrate 26 185+6.4 23
Midazolam 3 022+01 1

DTP
Refusal

1

1 1 1 (100)

(88.5)
(333

Total

31 25 (80.6)

Data reported as mean+SD
DTP - Demerol, Thorazine and Promethazine.

Table 3

- Differences between respondents and nonrespondents to

the first dose of chlora hydrate (CH) in age, weight and

amount of first and total CH dose.

Variable

Responders Nonresponders
(N=117) (N=31)

pvalue

Age (months) 31.6+275 58.7+31.8
Weight (kg) 12.1+4.9 17.4+6.1
First CH dose (mg/kg) ~ 56.1+9.3 53.749.7

<0.0001
<0.0001
<0.2

Total CH dose (mg/kg) 56.1+9.3 71.6+13.4

<0.0001

Data reported as mean+SD
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Three had vomiting shortly after the administration
of CH and one had hyperactivity within one hour of
CH dose.

Discussion. Chlora hydrate is still the most
widely used sedative agent for sedation in children
as reported in many previous studies2+6210 |n this
study, there was a high success rate of sedation
though it was dlightly lower than some previous
reports.*4  However, the CH doses used in those
reports were higher with a mean of 87 mg/kg,* 78
mg/kg,? and 77 mg/kg® and a success rate of 94%,
98% and 98%. Alternatively, other studies reported
lower success rate of 72% even when CH was
combined with meperidine and hydroxyzine when
used for dental procedures,> and a success rate of
70% and 91% in spite of relatively higher doses (70
+ 2 mg and 100 mg/kg) when used for MRI
studies 17 Previous reports showed higher success
rate of sedation with CH in young children below a
mean age of 36 months,® below 64 months and
below 48 months? In our study, also the
respondents to the first dose of CH were of younger
age as well as lower body weight compared to the
non-responders while there was no difference
between the 2 groups in the first dose of CH (Table
3). So the respondents did not respond because they
were given a higher dose of CH but because they
were of younger age, and lower weight compared to
nonrespondents.  Compared to the initia
respondents, nonrespondents to the first dose of CH
needed a higher total dose of CH of 71.6 + 13.4
mg/kg to achieve a sedation success rate of 88% (p
value <0.0001). Starting with CH dose of 56 mg/kg
may give an initial low success rate and demand
extra doses, especially in those who are 3 48 months
of age. However, starting with CH dose of 71.6
mg/kg may lead to over sedation and more
side-effects in the sensitive young group <48
months in age. Starting with age dependent dose
may lead to better utilization of the resources
without compromising the patient quality of care.
In a retrospective study, there was no statistically
significant difference in the duration of sedation
among the different age or dosage groups.’® The
incidence of adverse effects in our patients was low
and mild in severity, which was consistent with the
previous reports that indicated the safety of CH in
the absence of contraindications'?7 |n a
previous randomized double blind clinical trial,
there was no significant difference in the adverse
effects among those who received 70 mg/kg or 100
mg/kg of CH.® However, few single case reports
showed significant side-effects, such as seizures,
cardiac arrhythmias and significant respiratory
depression with the usual sedative doses?
Furthermore, Hoffman et a® in a retrospective
study found that CH was associated with high risk
of complications including inadvertent deep
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sedation. However, inadvertent deep sedation did
not significantly increase the risk of complications.
Significant side-effects such as unsteadiness,
injuries and hyperactivity were aso previously
reported after hospital discharge32 There is an
existing concern about the side-effects of CH
including carcinogenicity® However, Steinberg®
after the literature analyses concluded that the data
did not suggest the need to ban CH as a medicine.
However, possible modifications in its use are
suggested. The American Academy of Pediatrics
recommendations indicated that CH is effective
with low acute toxicity in short-term oral use in the
recommended doses, and carcinogenicity is of
concern but the available information does not
provide a basis to warrant selection of an aternative
sedative agent.3

In conclusion, an intermediate dose of oral CH is
safe and effective in our pediatric patients.
Furthermore, the response to CH is age and weight
dependent. We recommend starting with an age
dependent dose when using CH for sedation.
However, further studies are needed to support the
validity of this evidence.

References

1. Hain RDW, Cambell C. Invasive procedures carried out in
conscious children: contrast between North America and
European paediatric oncology centers. Arch Dis Child
2001; 85: 12-15.
Cook BA, Bass W, Nomizu S, Alexander ME. Sedation of
children for technical procedures: current standard of
practice. Clin Pediatr (Phila) 1992; 31: 137-142.
3. Cote CJ, Karl HW, Notterman DA, Weinberg JA,
McCloskey C. Adverse sedation events in pediatrics:
analysis of medications used for sedation. Pediatrics 2000;
106: 633-644.
Malviya S, Voepel-Lewis T, Tait AR. Adverse events and
risk factors associated with the sedation of children by
nonaesthesiologists. Anesth Analg 1997; 85: 1207-1213.
Malis DJ, Burton DM. Safe pediatric outpatient sedation:
the chloral hydrate debate revisited. Otolaryngol Head
Neck Surg 1997; 116: 53-57.
Malviya S, Voepel-Lewis T, Tait AR, Merkel S, Tremper
K, Naughton N. Depth of sedation in children undergoing
computed tomography: Validity and reliability of the
University of Michigan Sedation Scale (UMSS). Br J
Anaesth 2002; 88: 241-246.
Noske W, Papadopoulos G. Chloral hydrate for pediatric
ophthalmologic examinations. Ger J Ophthalmol 1993; 2:
189-193.
Wheeler DS, Jansen RA, Poss WB. A randomized, blinded
comparison of chloral hydrate and midazolam sedation in
children undergoing echocardiography. Clin Pediatr
(Phila) 2001; 40: 381-387.
Malviya S, Voepel-Lewis T, Prochaska G, Tait AR.
Prolonged recovery and delayed side effects of sedation for
diagnostic imaging studies in children. Pediatrics 2000;
105: E42.
10. Oslon DM, Sheehan MG, Thompson W, Hall PT, Hahn J.
Sedation of Children for electroencephalograms. Pediatrics
2001; 108: 163-165.

N

»

o

o

~

©

©



11

|y

12.

IN)

13.

14.

15.

16.

17.

=}

18.

19.

20.

Chlora hydrate: asafe effective sedative ... Hijaz et al

Lipshitz M, Marino BL, Sanders ST. Chlora hydrate side
effects in young children: causes and management. Heart
Lung 1993; 22: 408-414.

Kao SC, Adamson SD, Tatman LH, Berbaum KS. A survey
of post-discharge side effects of conscious sedation using
chlora hydrate in pediatric CT and MR imaging. Pediatr
Radiol 1999; 29: 287-290.

Napoli KL, Ingal CG, Martin GR. Safety and efficacy of
chlora hydrate sedation in children undergoing
echocardiography. J Pediatr 1996; 129: 287-291.
RoncheraOms CL, Casillas C, Marti-Bonmati L, Poyatos
C, Tomas J, Sobejano A, et a. Oral chloral hydrate
provides effective and safe sedation in pediatric magnetic
resonance imaging. J Clin Pharm Ther 1994; 19: 239-243.
Leelataweedwud P, Vann WF J. Adverse events and
outcomes of conscious sedation for pediatric patients: study
of an ora sedation regimen. J Am Dent Assoc 2001; 132:
1531-1539.

Marti-Bonmati L, Ronchera-Oms CL, Casillas C, Poyatos
C, Torrijo C, Jmenez NV. Randomized double blind
clinical triad of intermediate- versus high-dose chloral
hydrate for neuroimaging of children. Neuroradiology
1995; 37: 687-691.

Greenberg SB, Faerber EN, Aspindl CL, Adams RC.
High-dose chloral hydrate sedation for children undergoing
MR imaging: safety and efficacy in relation to age. AJR
Am J Roentgenol 1993; 161: 639-641.

Yam KL, Yau FT. Pilot study in evaluating the side effects
of Chlora hydrate Sedation in Children. Hong Kong
Journal of Paediatr 2002; 7: 214-219.

Reich DS, Wiatrak BJ. Methods of sedation for auditory
brainstem response testing. Int J Pediatr Otorhinolaryngol
1996; 38: 131-141.

Vade A, Sukhani R, Dolenga M, Habisohn-Schuck C.
Chloral hydrate sedation of children undergoing CT and
MR imaging: safety as judged by American Academy of
Pediatrics guidelines. AJR Am J Roentgenol 1995; 165:
905-909.

21

22.

23.

24,

25.

a

26.

o

27.

28.

29.

3L

Beebe DS, Tran P, Bragg M, Stillman A, Truwitt C, Belani
KG. Trained nurses can provide safe and effective sedation
for MRI in pediatric patients. Can J Anaesth 2000; 47:
205-210.

D'Agostino J, Terndrup TE. Chlora hydrate versus
midazolam for sedation of children for neuroimaging: a
randomized clinica trial. Pediatr Emerg Care 2000; 16:
Coskun S, Yuksel H, Onag A. Chloral hydrate in children
undergoing echocardiography. Indian J Pediatr 2001; 68:
319-322.

Mason KP, Sanborn P, Zurakowiski D, Karian VE, Connor
L, Fontaine PJ, et a. Superiority of pentobarbital versus
Chloral hydrate for sedation in infants during imaging.
Radiology 2004; 230: 537-542.

Munoz M, Gomez A, Soult JA, Marquez C, Lopez-Castilla
JD, Cervera A, et a. Seizures caused by chloral hydrate
sedative doses. J Pediatr 1997; 131: 787-788.

Rokicki W. Cardiac arrhythmia in a child after the usual
dose of chloral hydrate. Pediatr Cardiol 1996; 17: 419-420.
Keengwe IN, Hegde S, Dearlove O, Wilson B, Yates RW,
Sharples A. Structured sedation program for magnetic
resonance imaging examination in children. Anaesthesia
1999; 54: 1069-72.

Hoffman GM, Nowakowski R, Troshynski TJ, Berens RJ,
Weisman SJ. Risk reduction in pediatric procedural
sedation by application of an American Academy of
Pediatric’/American Society of Anesthesiologists process
model. Pediatrics 2002; 109: 236-243.

Salmon AG, Kizer KW, Zeise L, Jackson RJ, Smith MT.
Potential carcinogenicity of chloral hydrate—a review. J
Toxicol Clin Toxicol 1995; 33: 115-121.

Steinberg  AD. Should chloral hydrate be banned?
Pediatrics 1993; 92: 442-446.

American Academy of Pediatrics. Use of chloral hydrate
for sedation in children. Pediatrics 1993; 92: 471-473.

www.smj.org.sa  Saudi Med J2005; Vol. 26 (5) 749



