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ABSTRACT
Background: Increasing clinical evidence suggests treatment of cancer
with neurotoxic agents results in some degree of peripheral neuropathy.
Objective: The main objective of the study was to evaluate vincristine
induced peripheral neuropathy among Sudanese cancer patients. Methods:
A descriptive cross-sectional study was carried out at Radiation and Isotopes
Center, Khartoum State, Sudan. All patients suffering from cancer with
an age of 18 to 65 years were reviewed. A self-developed data collection
form was used to collect the demographic data; drug use history; medical
diseases; and vincristine cycles. The World Health Organization criteria
were used to grade the side-effects. Data was collected for a period of
two months and were analyzed descriptively. Results: Out of 78 patients
reviewed, majority were females (n=47, 60.3%). Most of the patients were
in the age group of 18-30 (n=27, 34.6%) and 51-60 (n=27, 34.6%) years.
Twenty six (33.3%) of the patients took analgesic and 15.3% (n=12)
experienced hypertension. Most of the patients went through more than
6 cycles of therapy with vincristine (n=24, 30.9%). Our study showed that
‘altered bowel function (i.e constipation)’ was the most important neuropathic change, which occurred in 62 (79.5%) of the patients who received
vincristine. The second common neuropathic change was the ‘lack of ability

INTRODUCTION
Sudan, one of the largest African country (718,723 square miles) is experiencing a growing cancer problem.1 Although, the exact cancer burden
and prevalence in Sudan is not known, it is reported that cancer cases
have increased from a total of 303 cases in 1967 to 6303 cases in 2010.2
The burgeoning cancer epidemic in Sudan carries many challenges that
are characteristic of developing countries.3 It is reported that cancer was
the third leading cause of death (accounting 5% of total death) after
malaria and viral pneumonia.4 The National Cancer Registry in Khartoum
(the capital city of Sudan) was established in 2009. The country has only
two cancer centers, located in Khartoum and Wad Madani, with capabilities to diagnose and treat cancer and the country has a population
of approximately 38 million. These two centers receive referral patients
from the entire country. It was reported that around 6771 new cancer
cases were registered between the period 2009-2010; 3646 (53.8%) cases
were in women and 3125 (46.2%) were in men. The most commonly
type of cancer among female was breast cancer followed by leukemia,
cervix and ovary, and in males prostate cancer was the most common
followed by leukemia, lymphoma, oral, colorectal and liver and in children
(<15 yrs), leukemia was the most common cancer followed lymphoma.1
`Vincristine, belonging to the class Vinca alkaloids, works by inhibiting
the cancer cells from separating into two new cells and thus blocking
the growth of the cancer.5 It is widely used chemotherapy drug to treat
various types of cancers and is commonly used in Sudan. Like any other
cancer chemotherapeutic agents, vincristine also causes serious side
effects.6 In addition, this drug should only be administered intravenously
and never by any other route. In the past, there are reports vincristine has
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to go upstairs un-aided’, which occurred in 37 (47.4%) of patients receiving
vincristine. Majority of the patients (n=37, 47.5%) showed mild paresthesia
as graded by the ‘WHO grading scale’. Conclusion: More than three-fourth
of the cancer patients experienced vincristine induced peripheral neuropathy.
Healthcare professionals need some understanding regarding medical
management that may decrease occurrence of neuropathy and a better
planning and implementing special care for patients at risk.
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accidentally been administered via a spinal route, which leads to death
in almost every case, thus making this a special drug for monitoring.7
The toxicity profile of the different anti tubulin drugs (class which
vincristine belongs) varies in terms of their clinical presentation, incidence,
severity, and outcomes, and the most neurotoxic being vincristine.8
Vincristine produces a predictable mixed motor and sensory neuropathy,
as well as an autonomic neuropathy. Sensory symptoms are more severe
than signs and start with numbness and tingling in a stocking distribution,
glove distribution, or both. Peripheral neuropathy is the derangement
in structure and function of peripheral motor, sensory and autonomic
neurons. Vincristine induced neuropathy more commonly affects the
distal portions of both hands and feet.9 One study reported the development of moderately severe peripheral neuropathy in 2 of 8 patients being
treated with vincristine (1 to 4 mg every 1 to 4 weeks, intravenously)
for multiple myeloma in stable partial remission. It was discontinued
in the 2 patients who developed peripheral neuropathy.10 These could
cause peripheral neuropathic symptoms and signs. It is recommended
for peripheral neurotoxic assessment during and after discontinuation
of chemotherapy to monitor and study the occurrence of side effects.11
One recent study evaluated the genetic involvement of vincristine
induced peripheral neuropathy and found an inherited polymorphism
in the promoter region of CEP72 that was associated with increased risk
and severity of vincristine-related peripheral neuropathy.12
In 2014, the American Society of Clinical Oncology (ASCO) performed
a systematic review of relevant evidence to develop guidelines for prevention and treatment of chemotherapy-induced peripheral neuropathy
(CIPN). Forty-eight randomized controlled trials were identified. This
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report summarizes the guidelines presented by ASCO.11 The induction of peripheral neuropathy is a common factor in limiting therapy
with chemotherapeutic drugs. Little is known about the development of
neuropathy due to vincristine among Sudanese cancer patients. Even
though the use of vincristine is high in Sudan, it seems that information
regarding vincristine peripheral neuropathy among Sudanese cancer
patients is scarce in the literature. Vincristine seems to remain one of
the most important drugs in the treatment of cancer in Sudan. This
preliminary study explored the extent of cases and provided useful information to healthcare providers in the oncology areas and the aim of this
study was to evaluate vincristine peripheral neuropathy among Sudanese
cancer patients.

METERIALS AND METHODS
Study design: A descriptive cross sectional hospital-based study design
was used in this study. It was carried out at Khartoum State, Sudan.
Study duration: During the period 10 December 2013 to 10 February
2014. The ethics committee at Radiation and Isotopes Center, Khartoum,
Sudan approved the study.
Population: All patients suffering from cancer with aged 18 to 65 years
were reviewed. Patients were excluded if family members have had a
history of peripheral neuropathy.
Study setting: The study was carried out at the Radiation and Isotopes
Center Khartoum. This is a Ministry of Health center for diagnosis and
management of cancer disease in Sudan. It is one among the two cancer
centers in the country. It is a 100-bed health facility. The other center
in Wad Madani (that serves for 10% of the total Sudanese population)13
is excluded from the study due to feasibility reasons and unavailability
of data.
Data collection tools: Data collection form collected the following patient’s information: demographic data: age, gender, socioeconomic
status; drug use history: analgesics, steroids; medical diseases history:
diabetes mellitus, hypertension; and vincristine cycles. The WHO criteria (subjective measure) were developed at the initiative of the World
Health Organization.14 Recommendations were described for standard-

ized approaches to the recording of baseline data relating to the-patient,
the tumor, laboratory and radiological data, the reporting of treatmentrelated toxicity and tumor response. The peripheral neuropathy section
includes paresthesias, reflex decrease, and extent of motor loss as parameters. Data was analyzed descriptively as frequency and percentages
using SPSS Version 22.

RESULTS
Demographic profile of the patients: Out of 78 patients reviewed, majority
of the cases were females (n=47, 60.3%). Most of the patients were in the
age group of 18-30 (n=27, 34.6%) and 51-60 (n=27, 34.6%). 33.3% of the
patients took analgesic and 15.3% experienced hypertension (Table 1).
Disease background and therapy: Most of the patients went through more
than 6 cycles of therapy with vincristine (n=24, 30.9%) (Table 2).
Vincristine induced peripheral neuropathy: Our study showed that
altered bowel function (constipation) was the most important neuropathy
change, which occurred in 62 (79.5%) of the Sudanese cancer patients
who received vincristine. The second common neuropathic change was
the lack of ability to go upstairs un-aided (a parameter used to evaluate
peripheral neuropathy), which occurred in 37 (47.4%) of patients receiving
vincristine (Table 3).
In this study, almost half of our patients (n=37; 47.5%) showed mild
paresthesia according to WHO scale (Figure 1).

DISCUSSION
Although, chemotherapy has resulted in substantial positive outcomes
for cancer patients, it has caused substantial toxicity to the cancer
patients. Our study found a high percentage of patients experienced
neuropathy due to vincristine. The side effect such as peripheral neuropathy could cause discontinuation of therapy and negatively affect the
patient’s quality of life.15 Our findings indicated that most of the cancer
patients experienced non-normal bowel function after taking vincristine,
problem of getting upstairs unaided and problem walking unaided. The
incidence of side effects ranged from 12.8-79.5% which was higher than
documented by several studies (30-47%).15 One Indian study found a

Figure 1: WHO grading scales for peripheral neuropathy.
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Table 1: Demographic features, drug and medical information of cancer patients
No

Parameters

Number (%)

1.

Total number of the patients studied

78 (100)

2.

Gender

3.

(a) Male

31 (39.7)

(b) Female

47 (60.3)

Age Group (Years)

(a)

18-30

27 (34.6)

(b)

31-40

10 (12.8)

(c)

41-50

09 (11.6)

(d)

51-60

27 (34.6)

(e)

>60

05 (6.4)

4.

Drug History

(a)

Analgesics

26 (33.3)

(b)
(c)

Steroids
Other drugs

09 (11.5)
43 (55.2)

5.

Medical Diseases

(a)

Hypertension

12 (15.3)

(b)
(c)

Diabetes Mellitus
Other diseases

04 (5.1)
62 (79.6)

Table 2: Frequency of vincristine therapy
cycles in cancer patients
Vincristine Cycles

Number (%)

One cycle

12 (15.4)

Two cycles

12 (15.4)

Three cycles

09 (11.5)

Four cycles

03 (3.8)

Five cycles

09 (11.5)

Six cycles

09 (11.5)

>Six cycles

24 (30.9)

Table 3: Vincristine induced peripheral neuropathy in cancer patients
Patients findings

Number (%)

Write Using Pen Unaided
Yes

68 (87.2)

No

10 (12.8)

Walk Unaided
Yes

50 (64.1)

No

28 (35.9)

Go Upstairs Unaided
Yes

41 (52.6)

No

37 (47.4)

Temperature Sense
Yes

68 (87.2)

No

10 (12.8)

Bowel Function BEFORE Vincristine Therapy
Normal

75 (96.2)

Not Normal

03 (3.8)

Bowel Function AFTER Vincristine Therapy
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Normal

16 (20.5)

Not Normal

62 (79.5)
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relatively higher incidence of vincristine-induced neuropathy in Indian
children and authors attributed it to coexistence of severe malnutrition
in those patients.16
According to one research finding, vincristine causes peripheral neuropathy and the patients who suffers peripheral neuropathy experiences
problems related to cardiovascular, gastrointestinal and genitourinary
systems.16 In addition, patients who experienced peripheral neuropathy, a side-effect from chemotherapy could be disabled after using antineoplastic agents.17 One study noticed, in children the lower age could
resulted in greater sensitivity of some nerves to vincristine and thus
showing a motor predominant neuropathy in children.18 Patients
experiencing this side effects would require reduction or cessation of the
chemotherapy.11,19,20 Worst case that could happen is increase in cancerrelated morbidity and mortality. The frequency and severity of the sideeffects depend very much on the dose, duration and schedule of the
chemotherapy used.15
It is recommended for performing routine neuropathic pain analysis on
patients following various investigations.21 One study provided evidence
for overcoming this effect. Authors strongly recommended that intravenous calcium and magnesium therapy can lessen the development of
oxaliplatin-induced peripheral neuropathy. Vitamin E may also reduce
the development of this effect. Other agents that could be used but need
more strong evidence are glutamine, glutathione, N-acetylcysteine, oxcarbazepine, and xaliproden.20
In clinical practice settings, peripheral neuropathy is normally screened
in patients treated with chemotherapy drugs like vincristine.22 There are
several chemotoxicities grading systems i.e. combination of subjective
(patient questionnaire) and objective (clinical evaluation) parameters,
that could be used for various levels of paresthesia. One of the widely
used grading systems is the WHO criteria.14 Our finding using the WHO
criteria indicated that close to half of the patients experienced mild
paresthesia. Vincristine-induced peripheral neuropathy is dose dependent, as up to 60% of patients may develop a clinically significant (grade
1-2) primarily sensory or sensorimotor neuropathy at vincristine cumulative doses between 30-50 mg.21 This finding indicates that vincristine
was well tolerated by nearly half of the Sudanese cancer patients. This
finding is comparable to a study from Britain.23 However, the induction
and maintenance of vincristine in the British study was measured by
objective evaluation methods, while in our study we used a subjective
questionnaire evaluation method. This point suggests the need for
future prospective studies on vincristine peripheral neuropathy in
Sudan. Quantitative assessment is a must on patients receiving chemotherapy and it should be continued even after patients have stopped
taking the drug.

Clinical implications of the study
Understanding the incidence of disabling peripheral neuropathy is
important because it has a significant negative impact on patient’s quality
of life. Oncologists and other healthcare providers must realize the sideeffect experienced by cancer patients receiving chemotherapy. They need
some understanding regarding medical management that may decrease
neuropathy and planning and implementing special care for patients at
risk. Assessment is important during treatment and even after discontinuation of treatment.
Study limitations
The study is only preliminary and looked at limited number of samples
and the findings could not be generalized. This is a descriptive study and
we are not able to make any conclusive remarks. Around 43% of the
patients could not recalled the drugs taken in the past, while in 62% of
the patients, other diseases experienced by them could not be identified
from the medical record. These two factors could be related to peripheral neuropathy, but could not be confirmed. Moreover, the cancer center
in Wad Madani (one among the two cancer centers in the country) was
not studied in this research and hence cannot generalize this findings to
the entire country.
Study recommendations
A nationwide study should be conducted to better understand the extent
of vincristine and other chemotherapy-induced neuropathy among
cancer patients in the country. The future study should also analyze the
association of neuropathy and cumulative dose and type of chemotherapy
received by patients.

CONCLUSION
In conclusion, most of the cancer patients experienced vincristine
peripheral neuropathy especially affecting the bowel function and going
up the stairs. Almost half of our patients showed mild paresthesia
according to WHO scale. Healthcare professionals need some understanding regarding medical management that may decrease neuropathy,
and planning and implementing special care for patients at risk.
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