RESEARCH ARTICLE

VINCRISTINE INDUCED NEUROTOXICITY: STUDY OF 75 CASES

Abstract
Objective
Concern for side-effects of therapy related to treatment of childhood malignancies
is becoming an increasingly important topic. In this study, we evaluated extent
of vincristine (VCR) induced neurotoxicity in a group of children who underwent
chemotherapy, with VCR being part of the regimen.
Materials & Methods

In this investigation, for 75 children (54% boys, 46% girls), aged between 1 to 14
(mean 6.5+4.3) years, serial weekly neurological examinations were performed;
of the 75, 70 had acute lymphoblastic leukemia and 5 Wilm’s tumor. All patients
were on a chemotherapy protocol of at least 4 consecutive VCR (1.5mg/m?)
injections.

Results

Decreased deep tendons reflexes were seen in the Achilles reflex in 78%, and
the patellar reflex in 53% of patients. Muscle weakness was found in 70% of
patients, being mild in 76% of them. Four percent of patients showed severe
weakness. Petosis, jaw pain, hoarseness, abdominal pain and constipation were
seen in 15%, 6%, 12%, 12% and 12% respectively. Paresthesia was observed in
32 of 52 patients, over 4 years old. No cases of foot drop, urinary retention or
facial nerve palsy were seen in this patient group.
Conclusion

Children on usual doses of vincristine regimen may have neuropathic side
effects but most of these side effects are mild and not troublesome.
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Introduction

As a consequence of the significant improvements in the treatment of childhood
acute lymphoblastic leukemia (ALL), monitoring of the therapy related side effects
has become increasingly important. Vincristine (VCR) is a key drug used in ALL
chemotherapy and neurotoxicity is its most common side effect (1-4); the extent
and severity of its side effects that may reduce drug administration or cause its
discontinuation and also interfere with the treatment of the malignancy are important.
Literature available reveals discrepancies in reports between frequency and severity
of VCR side effects (5-8). This study aimed to evaluate the extent and importance
of neurological side effects experienced by a population of Iranian children in the
Mofid children hospital on VCR therapy during the induction phase of treatment of
ALL.
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Materials & Methods

In this descriptive cross sectional study, all patients
with pathological confirmation of ALL or Wilm’s
tumor, who had undergone a chemotherapy protocol
including at least four consecutive weekly VCR
injections in the hematology—oncology ward of the
Mofid hospital in Tehran, were enrolled; patient
histories were studied in detail and complete
systemic and neurological physical examinations
were conducted for each. Patients with underlying
neurological disease, previous history of VCR
injections, relapsed disease or CNS leukemia were
excluded from the study. ALL patients were divided
into three risk groups, the standard, intermediate
and the high risk groups. Induction of remission
treatment included prednisolone (2 mg/kg/day
maximum 60 mg) for 4 weeks, 4 weekly injections
of VCR (1.5 mg /m?, maximum 2 mg) 8 injections
of L-Asparginase (10/000 u /m? twice a week),
4 intratechal injections of methotraxate, ara-C,
hydrocortisone with standard dosage for all patients
and 4 additional injections of adriablastin (25 mg /
m?) for the high risk patients. Patients with Wilm’s
tumor were treated according to the Wilm’s tumor
international study IV. All patients were visited and
physically examined weekly by a hematology fellow
and a child neurologist and the following data were
collected on days 0, 7, 14, 21, 28 and 56: Deep
patellar and Achilles tendon reflexes (graded based
on 0 to 3 scale); lower extremity muscle weakness
(graded on the 0 to 5 conventional force measuring
scale), jaw pain, paresthesia, constipation, abdominal
pain, urinary retention (based on patient’s self report),
petosis, hoarseness and facial nerve palsy (based on
physical examination). Data were then analyzed by
SPSS software using descriptive statistics. Numerical
data are presented as mean =+ standard deviation. We
used the descriptive Statistics, t-test and chi square
to analyze data; all the statistical analyses were done
with 95% confidence interval when appropriate and
P<0.05 was considered significant.

Results

Between June 1996 to December 1998, 99 children
with acute lymphoblastic leukemia and 5 with Wilm’s
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tumor were admitted to the hematology—oncology
ward of Tehran’s Mofid hospital; 29 of them were
excluded from the study, 5 due to discontinuation of
treatment, 8 died during the chemotherapy induction,
3 were moved to other centers and 9 were unwilling
to participate in the study, leaving 75 patients,
pathologically confirmed for ALL (n=70) and Wilm’s
tumor (n=5). Age at diagnosis ranged from 11 months
to 14 years (mean 6.5+£2.3 y); 41(54 %) were male
and 34(46 %) female. None of them had any focal
neurologic deficit or malignant central nervous
system involvement at initiation of treatment. The
time of appearance of symptoms and signs is shown
in Table 1. Decreased patellar and Achilles tendon
reflexes were seen in 40(53%) and 59 (78%) of
patients respectively; only 5% had decreased deep
tendon reflexes in day 7, whereas 54% of patients
showed decreased deep tendon reflexes on day 14.
Lower extremities muscle weakness was seen in 53
(70 %) of patients, which had mostly (45.5%) started
from day 14 (table 2); in 76 % of these patients,
muscle force was scored 4 (slight muscle weakness),
whereas it was severely decreased in 2 (4%), as shown
in Table 3. In 2 of the patients, profound muscle
weakness, preventing them from being able to sit
developed on day 28. In 5 patients muscle weakness
was significantly unilateral.

Petosis was seen in 11 (15%) patients, all less than 6
years; in one, it was bilateral, starting on day 35 and
continuing until day 56. In the Wilm’s tumor patients
in whom VCR injections continued after day 21,
petosis was seen in 4 out of 5 patients. Paresthesia, as a
subjective symptom, was not reliable in patients under
the age of 5 years, but in the remaining it occurred in
32 of the 52 patients. Other neurologic side effects
documented were jaw pain in 5 patients, hoarseness
in 9, abdominal pain, without any confirmed cause,
in 9 and constipation in 9. No foot drop, urinary
retention or facial nerve palsy were detected. One
patient had significant orthostatic hypotension from
day 14 till day 45 and, in 12% of patients, abdominal
pain without any proven non-neurological origin
but most probably due to autonomic neuropathy,
was reported (not included in study variables). No
significant difference in the neurotoxic side effects
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of VCR was found between boys and girls. Neuropathic symptoms and signs were more significant in children
older than 4 years of than in the younger ones (p value<0.05). The only side effect which was significantly more

common in younger children was petosis.

Table 1: Demographic and treatment characteristics of study participants

Parameter Number
Male 41(%54)
Sex

female 34(%46)

0-2 7 (%9)
2-4 16 (%21)
4-6 14 (%19)
Age(yr) 6-8 15 (%20)

8-10 8 (%l1)

10-12 8 (%l1)

12-14 7 (%9)

ALL 70
Diagnosis
Wilms 5
VCR 1.5 mg/m2 weekly x4 doses
] . Prednisolon 2mg/kg x 28 days
ALL induction treat t
tnduction treatmen L-Asparginase 10/000 u/m2 x 8 doses
Adriablastin 25 mg/m2 x4 doses (only high risk patients)
Wilms tumor Treatment international wilms tumor study IV
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Table 2 : the time of appearance of symptoms and signs of neurotoxity in study participants.

time of appearance(day)

Symptom 7 14 21 28 56 56< total
percentage
Decrea::ge:‘c"mes 35%) | 32(54%) | 7(12%) | 1017) | 7(12%) - 59(100%) %78
Decrea:::ezateuar 25%) | 18(45%) | 1025%) | 7(18%) | 3(%7) ; 40(100) %53
Muscle weakness B 24(45.5%) | 16(31%) | 4(7.5%) | 6(%10.5) | 3(%5.5) | 53(100%) %70
Petosis B 2(18%) _ 2(18%) | 109%) | 6(55%) | 11(100%) 15%
Hoarsness _ 2(22%) - 5(56%) 2(22%) - 9(100%) 12%
Foot drop B _ _ _ _ _ _
Urinary retention _ B _ _ _ _ _
Facial nerve palsy _ B . B _ _ B
Constipation B 3(33.5%) | 2(22%) | 3(33.5%) | 1(11%) B 9(100%) 12%
Jaw pain 5(100%) B _ B _ . 5(100%) 6%
Paresthesia
[>4vyears old (52 | 5(13%) | 20(55%) | 7(19%) | 5(13%) - B 37(100%) 71%
patients)]

Table 3: Severity of muscle weakness in study participants

Muscle force

Number of patients

++
—

ot

2(4%)

5(9%)
6(11%)
40(76%)

42

Iran J Child Neurology June 2009




VINCRISTIN INDUCED NEUROTOXICITY

Discussion

In our study, different neurological side effects of VCR
were seen in patients. Decreased deep tendon reflexes
(78%) and muscle weakness (70%) were the most
common side effects, whereas gross motor disturbances
seen were usually less severe. Time of onset of symptoms
and signs was mostly on day 14 or later, the only
symptom appearing earlier being jaw pain. The type and
severity of sensory motor neuropathies observed in our
patients receiving VCR are similar to those reported in
other studies (5). Our data shows that the drug, rather
than the underlying disease, is responsible for the
neuropathy because all patients had normal neurological
examination initially. In this study, the neuromyopathy
was not too troublesome although it developed in most
patients. These results are compatible to those reported
by Reindors—Messelink et al who found neurotoxicity
of VCR in usual doses is tolerable(6), indicating that
if the drug is effective in treating the disease, its toxic
effects may be acceptable. In the De Angelis study of
patients treated with VCR including regimens, moderate
to severe neuropathy and myopathy were found in all
patients; initially VCR impaired fine motor coordination
and corticosteroids were associated with the delayed
development of proximal muscle weakness; the author
concluded that weakness is predictable during intensive
VCR/ corticosteroid therapy(7). Although the incidence
and severity of neuropathy and myopathy were higher in
this study than ours, but to some degree, corticosteroid
therapy could also explain the gross motor dysfunction
in our patients. Haim M et al also reported peripheral
neuropathy signs in all patients under treatment with
VCR, in particular muscle cramp that correlated with
VCR cumulative dosage(8). In his study, Vainioupaa
reported fine and gross motor dysfunctions in only 18%
and 30% of patients under VCR chemotherapy, with the
neurologic side effects being more common in young
children(9). In our study it seems than neurologic side
effects are associated with the cumulative dosage, results
in agreement with most previous reports; however
Harrman reported motor performance is lower in VCR
treated patients and is not correlated to cumulative
dosage(10).

Gastrointestinal neurotoxicity including abdominal
pain and constipation, and side-effects related to
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autonomic neuropathy, were each (abdominal pain
and constipation) seen in 12% out of our patients, with
approximately one-third of these effects occuring on
day 7. Fortunately our patient with gastrointestinal
neuropathy suffered no life-threatening effects, but
there are some reports that emphasize these type of
side effects could even be fatal. Autonomic neuropathy
may occur in absence of somatic neuropathy. In case of
abdominal pain if ileus or constipation simultaneously
persists, neuropathy as the cause of abdominal pain
is more suspicious(11-12). We couldn't exclude the
neurological side effects of triple intratechal therapy or
myopathic side effects of corticosteroids in our patients.
The same side effects in our small group of Wilm’s
tumor patients, who received no corticosteroids or
intrathecal chemotherapy, emphasize that neurotoxicity
is mostly due to VCR; however because of the limited
number of Wilm’s tumor cases, it was not statistically
proven. Although triple interatechal therapy mostly
results in central nervous system side effects and
corticosteroids usually cause proximal myopathy rather
than neuropathy, sometimes clear differentiation is not
easy.

In conclusion, the neuropathic side effects of VCR are
common but are not usually troublesome and can be
tolerated.

References

1. Sahenk Z, Drady ST, Mendell JR. Study on the
pathogenesis of vincristine neuropathy, Muscle- Nerve.
1987 ; 10: 80-42.

2. Postma TJ, Benard BA, Huijgens PC, Ossenkoppele

GJ, Heimans JJ. Long-term effects of vincristine on the

peripheral nervous system. J Neurooncol 1993 ;15:23-7.

3. Lehtinen SS, Huuskonen UE, Harila-Saari AH, Tolonen
U, Vainionpdi LK, Lanning BM. Motor nervous system
impairment persists in long-term survivors of childhood
acute lymphoblastic leukemia. Cancer 2002;1:94:2466-
73.

4. Harila-Saari AH, Vainionpdi LK, Kovala TT, Tolonen EU,
Lanning BM. Nerve lesions after therapy for childhood
acute lymphoblastic leukemia.Cancer 1998;(1);82:200-7.

43



10.

11.

VINCRISTIN INDUCED NEUROTOXICITY

Vainionpdd L, Kovala T, Tolonen U, Lanning M.
Vincristine therapy for children with acute lymphoblastic
leukemia impairs conduction in the entire peripheral
nerve. Pediatr Neurol 1995 ;13:314-8.

Reinders-Messelink HA, Van Weerden TW, Fock JM,
Gidding CE, Vingerhoets HM, Schoemaker MM, et al.
Mild axonal neuropathy of children during treatment for
acute lymphoblastic leukaemia. Eur J Paediatr Neurol
2000;4:225-33.

DeAngelis LM, Gnecco C, Taylor L, Warrell RP Jr.
Evolution of neuropathy and myopathy during intensive
vincristine/corticosteroid ~ chemotherapy  for  non-
Hodgkin’s lymphoma. Cancer 1991;(1);67:2241-6.
HaimN, Barron SA,Robinson E. Muscle cramps associated
with vincristine therapy Acta Oncol 1991;30:707-11.
Vainionpdi L, Kovala T, Tolonen U, Lanning M Vincristine
therapy for children with acute lymphoblastic leukemia
impairs conduction in the entire peripheral nerve. Pediatr
Neurol 1995;13:314-8.

Hartman A,van den Bos C,van Dartel N,Stijnen T,Pieters
R, No advers effect of vincristine on handwritting
in children after completion of therapy,Pediatr lood
cancer,2007 ;9:841-5

Tomomasa T,Miyazawa R, Kato M, Hoshino M, Tabata
M, KanekoH, Suzuki M, Kobayashit, Morikawa A.
Prolonged gastrointestinal dysmotility in a patient
with hemophagocytic lymphohistiocytosis treated with
vincristine. Dig Dis Sci 1999 ;44:1755-7.

12.Garewal HS, Dalton WS. Metoclopramide in vincristine-

44

induced ileus. Cancer Treat Rep 1985;69:1309.

Iran J Child Neurology June 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




