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Abstract

Introduction: Ifosfamide (IFO) is a potent drug that is usedancer therapy. The major uses of IFO are: solid
tumors especially, osteogenic sarcoma, other ssftié sarcomas and hematologic malignancy, esfyemal
lymphoma patients. The toxicity of IFO is very emgmassing and includes: alopecia, nausea, vomiting,
gastrointestinal, renal and neurological problem&uropsychiatric toxicities vary and include: faiégy
confusion, coma, and death. An early detectiorhefrieurologic toxicities of IFO and discontinuatiointhe
drug is the best way to manage these side effects.

Materials & methods: In a prospective study, on all admitted patiemtsour ward who had received
Ifosfamide for chemotherapy and did not have argedying disease. After a full physical examinatand the
performing of necessary paraclinical evaluationgprmation forms for all of the patients were fill®ut at
admission and in follow up visits to be used inirtimal assessments. Neuropsychiatry examinativas
performed with neuropsychiatric physician. The ptigs repeated their examinations at the end attrinent.

If the patients had any symptoms or signs of nesycmatric problems the examinations were repeated
examination and documented in their files.

Results: Sixty- six cases were male and 34 cases were feifiademean age was 36.4 years (18-49). The most
common neuropsychiatric side effects were fatigne delirium. Side effects were observed in 60%h&f t
patients, and other toxicities included: somnole(i2@%), confusion (10%), agitation (5%), extrapyrdah
symptoms (5%), stupor (8%); and aphasia, seizaraism, coma, and death were not observed. Ahefside
effects ceased after 48- 120 hours cessation afntient except fatigue which continued 7- 10 daysrahe
cessation of therapy.

Conclusion: Ifosfamide has the power potential to produce boilld and severe neuropsychiatric side effects.
A careful physical examination and early detectidrthese side effects can prevent major neuropatrti
problems and rule out the necessity for speciiattnent of those side effects and discontinuatiaa.
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Introduction somnolence and confusion to very severe toxicities
Ifosfamide (IFO) is an alkylating agent that isdise  such as coma, seizure, ataxia, aphasia and cenebell
in the treatment of many solid and hematological abnormality and death.(3,4) The prevalence of these
malignancies.(1) Although IFO is an active, potent neuropsychitric toxicities are not clear and varyas
drug in the treatment of malignancies, it has many the route of administration of the drug and closed
major, potentially life threatening toxicities that  follow up and examination.(5,6) The assessment of
include: hematologic, nephrologic, renal, and neuropsychiatric toxicities is routinely based on
neuropsychitric toxicity.(2) conventional tests of neuropsychiatry function,suc
The clinical manifestations of neuropsychiatricesid  as exactly physical examination and the use of
effects vary. They range from: mild fatigue, specific test.
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Table- 1. The grading of IFO induced neuropsychiatic toxicities.

Grade NCI neurocortical toxicity Mean well
0 | No deficits Alert
1 | Mild somnolence or agitation Transient lethargy
2 |Moderate symptoms Somnolence < 50% of the timeoamdild to moderate disorientation
3 |Severe symptoms, e.g. hallucination Somnolence% 60the time and/or severe disorientation, ecialaderseveration
of writing, palilalia, logorrhoea, hallucinations delusions
4 |Coma or seizure Coma

Table 2: Prevalence of Ifosfamide side effects indanitted patients in hematology & oncology ward of omparing with other

studies

IFO side effect Prevalence according to other studies Prevalence in our study

Number percent

Alopecia Almost> 80-90% 70 70%
Nausea & Vomiting Almost> 80% 60 60%
Hematuria 46% 12 12%
Hematuria (Gross) 12% 0 0
Hematuria (Microscopic) common 12 12%
Decrease in serum electrolyte common 0 0
CNS toxicity Common 20 20%
Infection 12% 4 4%
Hepatotoxicity Less common 3% 0 0
Anorexia Less common 0 0
Phlebitis Less common 0 0
Fever Less common 7 7%
Allergic reaction Rare 0 0
Cardiac toxicity Rare 3 3%
Bone marrow suppression common 23 23%

Materials& Methods

In a prospective study, we evaluated Ifosfamide
with respect to the neuropsychiatric side effetts i

all admitted patients to the hematology & oncology
ward who had been candidates for Ifosfamide
treatment during 2003— 2007.

The patients were assessed during admission and in
follow- up visits for neuropsychiatric side effects
We evaluated and examined them for fatigue,
somnolence, confusion, disorientation,(7,8)
hallucination, agitation, aphasia, seizure, astgrix
extrapyramidal symptoms, mutism, stupor, coma,
and death.(9,10)

Patient information was written on data sheets for
final assessment. Baseline laboratory tests were
done for all patients who had entered this study:
Complete blood cells count, Glucose, serum
electrolytes, blood urea nitrogen, creatinine, GFR,

uric acid, liver enzymes and bilirubine and
urinolysis.
In all patients, a detailed assessment of

neuropsychiatry function was carried out at the
beginning of therapy. Neuropsychiatry function was
reassessed before each subsequent cycle of the
therapy. In patients who had demonstrated any
abnormalities with the above parameters, additional
determinations were performed, as necessary.
Patients were examined during every visit and were
information on detecting neurotoxicity. Laboratory
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tests were repeated every week after the
administration of Ifosfamide for the evaluation of
hematologic and renal toxicities or other electi®ly

imbalances that might be the causes of this
situation.

Administration of the drug: After preparation of an
IV-line, all patients received maintenance IV fluid
Other pretreatment medications were Kytril,
Cholorpheniramine and Metoclopramide (10mg),
intravenously, 30-60 minutes before the initiatadn
chemotherapy.

Chemotherapy was continued in cases that did not
show nephrotoxicity or substantial neurotoxicity.
Finally, data was analyzed using SPSS Ver 10
software.

Results

Overall, we evaluated 100 patients (66 male and 34
female cases). The patients, aged 12-57 years (the
mean age was 32.6 years), were being treated for
solid childhood tumors according to applicable
chemotherapy protocols. 36 cases (28 males and 8
females) had non Hodgkin’s lymphoma, 74 cases
(26 females and 48 males) had osteosarcoma.

The Ifosfamide therapeutic dose was 2gr/m2/day in
1 liter normal saline and equal doses of Mesna
during a 24 hour periodwhich was administered
over a period of 3— 7 days for every cycle.
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Neuropsychiatry  toxicities  often  presented
themselves during the period of administration or
shortly after this administration.

The grading of IFO- induced neuropsychiatric
toxicities is based on NCI and mean well grading
(Tablel).(11,12)

In our study, fatigue and confusion were the most
common symptoms and signs that occurred in 60%
of the patients. Other toxicities included:
somnolence (20%) , confusion (10%), agitation
(5%), extrapyramidal symptoms (5%), and stupor
(8%). Aphasia, seizures, mutism, coma, and death
were not observed (Table- 2).

The maximum grade of these toxicities was grade 1
and 2. Grade 3 toxicity occurred in only 2 casdk. A
of these side effects were resolved after 3-7 days
at the end of treatment. None of them needed
specific treatment. Close follow- up and supportive
care were the maximum management.

Our results are summarized in Table- 2.

Discussion

100 patients were treated with chemotherapy
containing Ifosfamide. This drug was the sole drug
or the main drug administered. The true percentage
of neuropsychiatry toxicities of IFO varies based o
different studies. One of these studies, in 2005,
reported that the most common toxicity was
confusion and occurred in 80% of patients. Another
very common toxicities were hallucination or
psychosis that occurred in 30 % of patients. The
presence of incontinence and muscle twitching
occurred in 9% of patients.(13) Other, less common
and rare presentations were: extrapyramidal
symptoms, cranial nerve palsy, seizures, mutism
and asterixis.(14,15)

In our study, fatigue and confusion occurred in 60%
of the patients. Other toxicities included:
somnolence (20%), confusion (10%), agitation
(5%), extrapyramidal symptoms (5%), stupor (8%).
Aphasia, seizures, mutism, coma, and death were
not observed.

The maximum grade of these toxicities were grade
1 and 2. Grade 3 toxicity occurred in 2 of the sase
All of these side effects were resolved after 3-7
days at the end of treatment. None of them needed
specific treatment. Close follow- up and supportive
care were the maximum management. In one case,
cranial nerve palsy (Nerve VII) occurred. This
problem was resolved in 7 days after the
termination of therapy. All of these side effects
occurred during the first and second cycles of
treatment. These side effects were not observed
during other cycles.
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The Ifosfamide toxicity grading system is different
in many studies. In one study which was done in
2004, the result was: 25% grade 1 NCI-CTC
toxicity, 12 % grade 2, 44% grade 3, and 19% grade
4.(16) In this retrospective study, 16 patientshwit
IFO encephalopathy were assessed.(16) In another
study of 105 patients, encephalopathy occurred in
13 cases (5.4%), 3 cases had grade 1 toxicity (20%)
4 cases, grade 2 (27%), 6 cases, grade 3 (40%), and
2 cases, grade 4 (13%) toxicity.(17)

Another study performed by Watkin et al, revealed:
2 cases, grade 2 (11%), 14 cases, grade 3 (77%),
and in 2 cases, grade 4 toxicity was observed.(18)
In our study, the maximum grade toxicity was grade
1 and 2. Grade 3 toxicity, occurred in one patient.
There were no cases of grade 4 toxicity.

We evaluated and treated every problem that may
have mimicked neuropsychiatrical manifestations
such as: renal disorder and electrolyte imbalance
(we did not observe these side effects that mimic
neuropsychiatric symptoms).

When we evaluated the risk factors for
neuropsychiatric side effects in patients that had
been treated with IFO, a risk factor that we did
observe in this prospective study was a low level o
albumin (<3.5 gr/dl). In our study, more than 50%
of the patients with neuropsychiatric manifestation
had low albumin levels.

The incidence of these side effects in both genders
was equal. Gender did not play a role in these
toxicities.

This finding might be the result of the fact thair o
patients had not had renal or prior renal or
neurologic problems.

Conclusion

IFO has the potential to produce both mild and
severe side effects. Neuropsychiatric side effetts
IFO vary in different studies. The type and seyerit
of these toxicities are different within different
populations. The best management varies in every
population. For this reason, the neuropsychiatric
side effects of IFO should be carefully considered
since every side effect is significant. The best
management of these side effects is early detection
Cessation of treatment may be necessary in order to
terminate these side effects.
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