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Olanzapine for the Treatment of
Breakthrough Vomiting in
Children Receiving Moderate and
High Emetogenic Chemotherapy

The efficacy of olanzapine (mean dose 0.09 mg/kg/dose) was
evaluated in 31 children 2-18 years of age, for chemotherapy
induced breakthrough vomiting. Among 42 chemotherapy blocks
with emesis, complete and partial responses were observed in 34
(80.9%) and 6 (14.3%) blocks, respectively, while 1/31(2.4%)
patient had refractory vomiting. Mild sedation and transient
transaminitis were the observed side effects.

Keywords: Anti-emetic, Emesis, Malignancy, Vomiting.

Chemotherapy induced vomiting (CIV) has been shown to have
a detrimental influence on quality of life and treatment
compliance of patients [1]. Despite the use of novel anti-
emetics, breakthrough CIV can occur in 30-40% of children
receiving moderate or highly emetogenic chemotherapy (MEC/
HEC) [2,3]. There is paucity of data regarding choice of
optimum agent and management of breakthrough CIV in
children [3]. The present study was planned to demonstrate
efficacy and safety of olanzapine in the treatment of
breakthrough vomiting in children receiving MEC or HEC.

This observational study was conducted over a period of 6
months in children aged 2-18 years, receiving MEC or HEC
who developed breakthrough emesis on protocol-defined
prophylaxis, as described previously [4]. Institutional ethics
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committee approval and written informed consent from parents
were obtained. The dose of oral olanzapine was 0.05-0.1 mg/kg/
dose (maximum 5 mg/dose) once in every 24-hour period for 3
days, regardless of duration of chemotherapy block or
subsequent response. The dose was rounded off to the closest
half or full tablet of commercially available preparations of 2.5
mg and 5 mg strengths. Laboratory investigations included
complete blood count, liver and kidney function at screening and
before each cycle. Each episode of vomiting and treatment
related adverse events like sedation and transaminitis were
recorded as per the Common terminology criteria for adverse
events ver 4.03, for atleast 5 days [5].

The primary outcome was an assessment of response for 5
days from the first dose of olanzapine. Complete response (CR)
was defined as no emetic episode and use of no other rescue
medications. Partial response (PR) was if patient had 1-2 emetic
episodes with no use of rescue medications, and failure
(refractory) if patient had more than 2 emetic episodes and/or
use of rescue medications. Rescue drugs were permitted as per
physician’s discretion (commonly metoclopramide). Data were
analyzed using IBM SPSS version 23.0, using standard
physician’s statistical methods.

During the study period, 108 (median age 9.2 years)
pediatric cancer patients received 412 blocks of MEC and HEC.
A total of 31 (31.8%) patients and 42 (10.1%) chemotherapy
blocks were associated with breakthrough emesis. Eleven
patients had breakthrough emesis in more than one block.
Demographic data of patients is shown in Table 1. The mean
(range) olanzapine dose was 0.09 (0.04-0.15) mg/kg/dose.

Complete and partial responses were observed in 34
(80.9%) and 6 (14.3%) chemotherapy blocks, while 1 (2.4%)
patient had refractory vomiting. One patient did not receive the
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Table I Demographic Characteristics of the study
Population (N=31)

Characteristic (%)
Male 21(68)
Age <10 years 18 (58)
Type of malignancy

Hematological 17 (54)

Solid Tumor 14 (45)
Disease status

Standard risk/Non metastatic 19 (61)

High risk/metastatic 12(39)
Emetogenic potential

Moderate 14 (45)

High 17 (54)

Cisplatin regimes 5(16)

Dexamethasone 29(93)

Intrathecal drug 14 (45)
Chemotherapy schedule

Single day 05(16)

Multiple day 26 (84)

drug after first dose and was not included in response
assessment. The mean (SD) dose of olanzapine in patients with
CR was 0.09 (0.02) mg/kg/dose and in PR was 0.08 (0.02) mg/
kg/dose, P=0.68. There was no statistical difference in CR rates
based on age (<10/>10 years, P=0.23), gender (P=0.68),
emetogenic regimen (MEC/HEC, P=1.0) or single/multiple-
day chemotherapy (P=0.2). The most commonly reported
adverse events were grade I-II sedation in 9 patients (11
chemotherapy blocks) and increased serum transaminase levels
in 3 patients (3 chemotherapy blocks). Olanzapine was
discontinued in one patient due to orthostatic hypotension. The
mean (SD) olanzapine dose in patients who had and did not
have sedation was 0.11 (0.022) and 0.08 (0.001) mg/kg/dose,
respectively; odds ratio 1.17, (95% CI: 1.08-1.27, P=0.0001). It
is recommended to use an antiemetic with a different
mechanism of action, for the treatment of breakthrough
vomiting, than that used for prophylaxis [6]. A CR rate of 57%
with an overall response of 86% has been reported earlier in a
retrospective study on 20 subjects [7]. Our study was pros-
pective in nature with pre-defined anti-emetic prophylactic
protocols and indications for olanzapine use. We believe, this
led to a more accurate and early use of olanzapine, resulting in
better control of CIV and higher CR rates. Two studies in adult
patients report similar results, CR, 70% and 61% respectively
[8,9].

The most common side effects reported are sedation,
transaminitis and weight gain [7-9]. Significant weight gain
was not expected as the duration of treatment with olanzapine
for refractory CIV is short. Flank, ef al., reported sedation in
7%, and it was significantly associated with higher olanzapine
dose, as also observed in our study [7].

The results of this study, despite small sample and lack of
controls, suggest olanzapine as an effective anti-emetic drug for
breakthrough CIV. Its low cost, oral formulation and safety
profile are of added value in cost-constraint settings.

Disclosure: Presented as a poster in PHOCON 2018.
Contributors: NT, SK: data acquisition, analysis, drafting
manuscript, agree with final version; SJ: data analysis, reviewing
manuscript, agree with final version; GK: concept and design,
data analysis, reviewing manuscript, agree with final version.
Funding; None; Competing interest: None stated.

NEERAJ TEOTIA, SANDEEP JAIN,

GAURI KAPOOR* AND SAHITYA KONERU
Pediatric Hematology and Oncology

Rajiv Gandhi Cancer Institute and Research Centre
Sector 5, Rohini, Delhi, India.
*kapoor.gauri@gmail.com

REFERENCES

1. Schnell FM. Chemotherapy-induced nausea and vomiting:
The importance of acute antiemetic control. Oncologist.
2003;8:187-98.

2. Flank J, Robinson PD, Holdsworth M, Portwine C, Gibson
P, Maan C, et al. Guideline for the treatment of break-
through and the prevention of refractory chemotherapy-
induced nausea and vomiting in children with cancer.
Pediatr Blood Cancer. 2016;63:1144-51.

3. Dupuis L, Boodhan S, Holdswort M, Robinson PD, Hain
R, Portwine C, et al. Guideline for the prevention of acute
nausea and vomiting due to antineoplastic medication in
pediatric cancer patients. Pediatr Blood Cancer. 2013;
60:1073-82.

4. Jain S, Kapoor G, Koneru S, Vishwakarma G. A
randomized, open-label non-inferiority study to compare
palonosetron and ondansetron for prevention of acute
chemotherapy-induced vomiting in children with cancer
receiving moderate or high emetogenic chemotherapy.
Support Care Cancer. 2018;26:3091-7.

5. National Institute of Health. Common Terminology
Criteria for Adverse Events (CTCAE) version 4.03. U.S.
Department of Health and Human Services: 2010.

6. Bymaster FP, Falcone JF, Bauzon D, Kennedy JS, Schenck
K, DeLapp NW, et al. Potent antagonism of SHT3 and
SHT6 receptors by olanzapine. Eur J Pharmacol. 2001;430:
341-9.

7. Flank J, Thackray J, Nielson D, August A, Schechter T,
Alexander S, et al. Olanzapine for treatment and prevention
of acute chemotherapy-induced vomiting in children: A
retrospective, multi-center review. Pediatr Blood Cancer.
2015;62:496-501.

8. Navari RM, Nagy CK, Gray SE. The use of olanzapine
versus metoclopramide for the treatment of breakthrough
chemotherapy induced nausea and vomiting in patients
receiving highly emetogenic chemotherapy. Support Care
Cancer. 2013;21:1655-63.

9. Chanthawong S, Subongkot S, Sookprasert A.
Effectiveness of olanzapine for the treatment of
breakthrough chemotherapy induced nausea and vomiting.
JMed Assoc Thai. 2014;97:349-55.

INDIAN PEDIATRICS

1070

VOLUME 57—NOVEMBER 15, 2020




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


