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Abstract

Aim: Data on the adverse events of opioids for cancer-related pain in Sudanese patients 
are limited. We conducted this study to evaluate the pattern and severity of adverse 
events of immediate release morphine, and tramadol used in the treatment of cancer-
related pain. A secondary aim was to determine the response rate to opioids for pain 
control in cancer patients treated at the National Cancer Institute-University of Gezira 
(NCI-UG), Sudan.

Methods: This descriptive cross-sectional study was conducted at NCI-UG between 12 
March 2019 and 12 May 2019. A pre-designed questionnaire was used to collect the clin-
ical data of cancer patients on oral opioids for pain control during the study periods. Chi 
square test was applied to determine whether there is a significant association between 
the adverse events and the demographic/clinical variables. p value < 0.05 was considered 
statistically significant in all analyses.

Results: One-hundred and thirteen patients were screened in the study. Of these, three 
suffered from cognitive dysfunction and ten patients declined to participate in the study. 
Thus, 100 patients met the criteria for inclusion in this study. Breast cancer was the 
most frequent diagnosis (17%) followed by colorectal cancer (16%). The majority (91%) 
of patients had advanced or metastatic disease. The most frequently reported opioids-
related adverse events were dry mouth (68%), constipation (61%), sedation (49%), nausea 
(31%) and vomiting (24%). Most of these symptoms were graded as mild to moderate 
and no patient had grade IV or V adverse events. Constipation and dry mouth were more 
frequent among patients received morphine compared to patients received tramadol (p 
value < 0.005). Pain was controlled in 36% of patients, improved in 53% and not con-
trolled in 11% of them.

Conclusion: This study shows a high prevalence of opioids-related adverse events. The 
majority of the opioids-related adverse events were grade I or grade II. There seem to be 
differences in the prevalence of opioids-related adverse events between patients receiv-
ing tramadol and those treated with morphine. Moreover, suboptimal pain control adds 
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to the burden on already limited health resources. Therefore, the adequacy of cancer pain management in our setting should be systemati-
cally evaluated and effective cancer pain management programmes should be developed.

Keywords: cancer pain, opioids, analgesics, morphine, pain management, adverse events

Background

Pain is one of the most feared and burdensome symptoms experienced by cancer patients, particularly in the advanced and terminal stages 
of the disease when the prevalence approaches 80% [1, 2]. Cancer related pain greatly affects daily activity and patient quality of life 
(QOL). Therefore, effective pain control may significantly improve the QOL of these patients, and spare families the feeling of helplessness 
and despair. In this regard, the World Health Organization (WHO) designed a 3-step ‘analgesic ladder’ practice guidelines to facilitate and 
standardise pharmacologic cancer pain management. According to the WHO analgesic ladder algorithm, selection of non-opioid analgesics, 
opioid analgesics and adjuvant analgesic therapy should be individualised, as directed by the intensity of the pain. Treatment of mild pain 
(step I) consists of using non-opioid analgesics, which include acetaminophen, aspirin, non-steroidal anti-inflammatory drugs (NSAIDs). Weak 
opioids such as codeine or Tramadol are recommended in the treatment of moderate pain (step II). Morphine is considered the drug of first 
choice for treatment of moderate to severe cancer pain (step III) [3].

The goals of pain management are to reduce pain and improve QOL while limiting excessive adverse events. Opioids-related adverse events 
can reduce QOL and limit opioids dosage which leads to ineffective cancer pain management [4]. Common opioids related adverse events 
include nausea, constipation, dry mouth, sedation and confusion [4–6]. Many of these adverse events are difficult to distinguish from disease 
progression or other pathological causes.

Sudan is a low-income country in sub-Saharan Africa with a population of approximately 40 million [2]. The majority of the population lives 
in rural settings. The health services in Sudan are organised at three levels: primary, secondary and tertiary. Khartoum Oncology Hospital 
in Khartoum and the National Cancer Institute, University of Gezira (NCI-UG), which is located at Wad Madani, the capital of Gezira State, 
are the only two specialised cancer centres providing both chemotherapy and radiotherapy services for the entire country. More recently, 
chemotherapy units attached to eight public state hospitals have been established by the government. The national policy adopted by the 
Federal Ministry of Health is to provide free of charge health care services for cancer patients at public cancer treatment centres.

A previous single institution study conducted in Sudan showed that uncontrolled pain was the most frequent symptom that prompted 
patients with cancer to attend the outpatient unit without an appointment [7]. Data on adequacy of cancer pain management as well as 
adverse events related to pain medications in our limited resource settings are limited. In Sudan, where access to palliative care is limited and 
there is no hospice care, the opioids medications that are available for patients with cancer are tramadol and immediate-release morphine. 
Some opioids-related adverse events appear to be underestimated. No previous study about the pattern and severity of opioids related 
adverse events has been conducted in Sudan. Thus, the current study was conducted to assess the pattern and severity of oral opioids related 
adverse events among cancer patients at NCI-UG, Sudan.

Methods

Setting

NCI-UG specialises in the diagnosis and treatment of cancer patients. It is located in Wad Medani city, the capital of Gezira state, which 
serves the whole Gezira state and nearby states. Radiotherapy, chemotherapy and palliative care are cancer treatment modalities available 
at the NCI-UG.
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Study design

This prospective cross-sectional study was conducted to evaluate the pattern and severity of oral opioids related adverse events among 
cancer patients at the NCI-UG between 12 March 2019 and 12 May 2019. A secondary aim was to determine response rate to opioids for 
pain control in this cohort of patients.

Inclusion and exclusion criteria

Cancer patients (>16 years old) on oral opioids (short acting morphine or tramadol) for at least 1 week were eligible to be included in the 
study. Immediate release morphine and tramadol are the only available opioids in our setting. Patients unable to answer the interviewer or 
patients who refuse to participate in the study were excluded.

Data collection

A predesigned paper-based questionnaire containing eight parts was developed by the principal investigator. The questionnaire was submit-
ted to a panel of three experts to review the content accuracy and internal validity. It was then piloted on ten patients and modifications were 
made according to the suggestions. The patients were interviewed by the researchers and a questionnaire was filled out based on patients’ 
responses to the questions. The data collected included: demographics data (age, sex, marital status and residence), clinicopathological vari-
ables (primary cancer site, stage and co-morbidities), types of pain and severity according to a 5-point numerical scale (1–2 represent mild, 
3 moderate and 4–5 for severe pain), types of opioid analgesics, response to pain medications and opioids related adverse events according 
to the Common Terminology Criteria for Adverse Events Version 4.0, National Institute of Health, National Cancer Institute. Consent was 
obtained from participants prior to their inclusion in the study.

Data analysis

Data were entered into and analysed using Excel software and SPSS version 24. Categorical variables are presented as frequencies and 
percentages. Chi square test was applied to determine whether there is a significant association between the adverse events and the demo-
graphic/clinical variables. p value of less than 0.05 was considered statistically significant in all analyses.

Ethical approval

The study was approved by the ethics committee of the NCI-UG, Sudan. Data were collected anonymously.

Results

One-hundred and thirteen patients were screened in the study. Of these, three suffered from cognitive dysfunction, ten patients declined to 
participate in the study. Thus, 100 patients met the criteria for inclusion in this study. The majority of patients were female (65%). Breast can-
cer was the most frequent diagnosis (17%) followed by colorectal cancer (16%). The majority (91%) of patients had advanced or metastatic 
disease. The general characteristics of the study population are presented in Table 1.

Of the included patients, 45% suffered from somatic pain, 45% suffered from visceral pain and 10% suffered from neuropathic pain. As 
shown in Table 2, most (54%) of our study population received tramadol and 46% received short acting oral morphine. Pain was controlled 
in 36% of patients, improved in 53% and not controlled in 11% of them.
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The most frequently reported opioids-related adverse events are shown in Table 3. Dry mouth was the most prevalent adverse event (68%), 
followed closely by constipation (61%), decreased level of consciences (49%), nausea (31%) and vomiting (24%). Less frequently reported 
symptoms were dizziness, pruritis, confusion and delirium. Most of these symptoms were graded as mild to moderate as shown in Table 3. 
Constipation was usually intermittent (37%) or persistent (18%).

Table 1. The general characteristics of the study population (n = 100).

Demographics Characteristics Frequency (%)

Gender Male 35

Female 65

Age 18–27 8

28–37 12

38–47 24

48–57 24

58–67 14

˃67 18

Residence Rural 79

Urban 21

Marital status Married 70

Single 30

Co-morbidities No 76

DM <AQ: Please spell out DM> 11

HTN <AQ: Please spell out HTN> 11

IHD <AQ: Please spell out IHD> 2

Types of cancer Breast 18

Colorectal 17

Head and neck 10

Haematological malignancies 7

Prostate 7

Ovary 5

Lymphoma 5

Other 31

Stages of disease 1 1

2 1

3 35

4 56

Unknown 7 (7%)

DM, Diabetes Mellitus; HTN, Hypertension; IHD, Ischemic Heart Disease
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Table 2. Types and doses of opioids.

Types of opioids Dose Number of patients

Morphine

5 mg 4 hourly 10

10 mg 4 hourly 9

15 mg 4 hourly 8

20 mg 4 hourly 6

30 mg 4 hourly 5

40 mg 4 hourly 8

Tramadol

50 mg 6 hourly 53

100 mg 6 hourly 1

Table 3. Frequencies and severity grades of opioids-related adverse events among cancer patients (n = 100) treated at the NCI-UG, 
Sudan.

Opioids-related Grade of the adverse events
Total Proportions of totals (95% CI)

adverse events I II III IV V

Dry mouth 40 28 0 0 0 68 0.68 (0.59–0.77)

Constipation 37 18 6 0 0 61 0.61 (0.51–0.71)

Sedation 14 29 6 0 0 49 0.49 (0.39–0.59)

Nausea 14 17 1 0 0 31 0.31 (0.22–0.40)

Vomiting 13 8 3 0 0 24 0.24 (0.16–0.32)

Pruritus 14 4 0 0 0 18 0.18 (0.11–0.26)

Dizziness 9 5 3 0 0 17 0.17 (0.10–0.24)

Drowsiness 8 3 2 0 0 13 0.13 (0.06–0.19)

Delirium 7 1 0 0 0 8 0.08 (0.03–0.13)

A grading scale: I: mild; asymptomatic or mild symptoms; clinical or diagnostic observation only; intervention not indicated. II: 
moderate; minimal, local or noninvasive intervention indicated; limiting age-appropriate instrumental activities of daily living. III: severe 
or medically significant but not immediately life-threatening; hospitalisation or prolongation of hospitalisation indicated; disabling; 
limiting self-care. Grade 4: life-threatening consequences; urgent intervention indicated. Grade 5: death related to adverse event

Figure 1 shows the frequency of opioids-related adverse events in patients treated with morphine and tramadol. Association between the 
three most frequent opioids-related adverse events and the demographic/clinical variables among our study population was shown in Tables 
4–6. There were no statistically significant differences were observed in the frequency of the three most frequent opioids-related adverse 
events across strata of selected patients’ demographic and clinical characteristics. We observed significant differences in frequency of consti-
pation and dry mouth according to the type of opioids received by cancer patients. Constipation and dry mouth were more frequent among 
patients received morphine compared to patients received tramadol (p value < 0.005). Thirty patients in the tramadol group (55.6%) and 9 
patients (19.6%) in the morphine group were free of constipation during the study period. Among patients who did not reported opioids-
related dry mouth, 23 patients were in the tramadol group (42%) and 9 patients (19.6%) in the morphine group. Although not statistically 
significant, adverse events of opioids on the central nervous systems (CNS) are more frequent among patients treated with tramadol com-
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pared to patients received morphine (Table 4). The nausea, vomiting, dizziness, pruritis had similar frequency in patients with morphine and 
tramadol.

Figure 1. Distribution of adverse events according to the types of opioids. Note: Abbreviations: CNS, Central nervous system; AE, Adverse events.

Table 4. Association between the CNS related adverse events and the demographic/clinical variables among cancer patients (n = 100) 
treated with opioids for cancer-related pain at the NCI-UG, Sudan.

Demographic/clinical variables
CNS related adverse events Total p value

No Yes

Category Sub-category N (%) N (%) N (%)

Sex Male 5 (14.3) 30 (85.7) 35 (100) 0.78

Female 8 (12.3) 57 (87.7) 65 (100)

Age group <50 years 8 (18.2) 36 (81.8) 44 (100 0.17

≥50 years 5 (8.9) 51 (91.1) 56 (100)

Residence Rural 11 (13.9) 68 (86.1) 79 (100) 0.59

Urban 2 (9.5) 19 (90.5) 21 (100)

Marital status Married 7 (10.0) 63 (90) 70 (100) 0.17

Single 6 (20.0) 24 (80) 30 (100)

Types of pain Visceral 5 (11.1) 40 (88.9) 45 (100 0.75

Somatic 6 (13.3) 39 (86.7) 45 (100)

Neuropathic 2 (20.0) 8 (80.0) 10 (100)

Opioids type Tramadol 6 (11.1) 48 (88.9) 54 (100) 0.54

Morphine 7 (15.2) 39 (84.8) 46 (100)

Note: Abbreviations: N, Number of cases; CNS, Central nervous system; NCI-UG, The National Cancer Institute-University 
of Gezira
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Table 5. Association between the constipation and the demographic/clinical variables among cancer patients (n = 100) treated with 
opioids for cancer-related pain at the NCI-UG, Sudan.

Demographic/clinical variables
Constipation

Total p value
No Yes

Category Sub-category N (%) N (%) N (%)

Sex Male 15 (42.9) 20 (57.1) 35 (100) 0.56

Female 24 (36.9) 41 (63.1) 65 (100)

Age group <50 years 19 (43.2) 25 (56.8) 44 (100) 0.45

≥50 years 20 (35.7) 36 (64) 56 (100)

Residence Rural 32 (40.5) 47 (59.5) 79 (100) 0.55

Urban 7 (33.3) 14 (66.7) 21 (100)

Marital status Married 24 (34.3) 46 (65.7) 70 (100) 0.14

Single 15 (50.0) 15 (50) 30 (100)

Types of pain Visceral 18 (40.0) 27 (60.0) 45 (100) 0.83

Somatic 18 (40.0) 27 (60.0) 45 (100)

Neuropathic 3 (30.0) 7 (70.0) 10 (100)

Opioids type Tramadol 30 (55.6) 24 (44.4) 54 (100) 0.001

Morphine 9 (19.6) 37 (80.4) 46 (100)

Note: Abbreviations: N, Number of cases; NCI-UG, The National Cancer Institute-University of Gezira

Table 6. Association between the dry mouth and the demographic/clinical variables among cancer patients (n = 100) treated with 
opioids for cancer-related pain at the NCI-UG, Sudan.

Demographic/clinical variables
Dry mouth

Total p value
No Yes

Category Sub-category N (%) N (%) N (%)

Sex Male 16 (45.7) 19 (54.3) 35 (100) 0.03

Female 16 (24.6) 49 (75.4) 65 (100)

Age group <50 years 13 (29.5) 31 (70.5) 44 (100) 0.64

≥50 years 19 (33.9) 37 (66.1) 56 (100)

Residence Rural 27 (34.2) 52 (65.8) 79 (100) 0.36

Urban 5 (23.8) 16 (76.2) 21 (100)

Marital status Married 21 (30.0) 49 (70.0) 70 (100) 0.51

Single 11 (36.7) 19 (63.3) 30 (100)

Types of pain Visceral 19 (42.2) 26 (57.8) 45 (100) 0.13

Somatic 10 (22.2) 35 (77.8) 45 (100)

Neuropathic 3 (30.0) 7 (70.0) 10 (100)

Opioids type Tramadol 23 (42.6) 31 (57.4) 54 (100) 0.01

Morphine 9 (19.6) 37 (80.4) 46 (100)

Note: Abbreviations: N, Number of cases; NCI-UG, The National Cancer Institute-University of Gezira
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Discussion

In Sudan, the majority of cancer patients have locally advanced or metastatic disease at presentation [8–13]. Currently available data from 
Sudan suggest that 90% of the terminally ill cancer patients suffered from uncontrolled pain [14]. Moreover, uncontrolled pain is among the 
most frequent symptoms that prompted unplanned visit to the outpatient oncology unit in our limited resource setting [7]. In the current 
study, pain was controlled in only 36% of cases on opioids. These clearly suggest that the deleterious effects of uncontrolled pain on cancer 
patients and the already limited health resources are of significant proportions. Lack of knowledge among physician and patients, lack of 
adequate supply of opioids as well as limited access to palliative care services are the main causes of inadequate pain control in countries 
with limited resources [15]. Besides this, opioids-related adverse events remain the most important barriers that interfere with adherence 
to opioid analgesics [16].

In Sudan, opioid analgesics are available free of charge for patients with malignant disorders in cancer treatment centres. Opioid prescriptions 
are dispensed for a maximum 1-month supply. Therefore, cancer patients on opioid analgesics or their caregivers need to travel from remote 
areas every month to collect pain medications from cancer treatment centres. The cost of travel represents a huge burden for the patients 
and their families. Thus, implementing dedicated pain clinics for providing follow-up services and pain medications for cancer patients at 
primary and secondary health care centres may help reduce unnecessary visits to cancer treatment centres.

Understanding the incidence and severity of opioids-related side effects helps the clinician frame an optimal management plan. Fear of 
opioids-related adverse events may result in some withholding of opioids administration by the treating physician, often aggravating patients’ 
pain. To the authors’ knowledge, this is the first study providing an overview of opioids-related adverse events for cancer-related pain in 
Sudan. In general, we found that the occurrence rates of opioids-related side effects (of any grade) were high. The majority of adverse events 
reported rated as mild to moderate. Constipation, dry mouth and alteration level of consciousness seem to be of particular impact because 
of high prevalence.

In this study, dry mouth was the most frequent (68%) opioids-related adverse event. We found patients who received tramadol experienced 
significantly less dry mouth compared to those who received morphine. Previous studies showed a large variation (1%–94%) in the occur-
rence of dry mouth [17, 18]. Studies with low incidence rates documented only opioids-related adverse events spontaneously reported by 
patients without systematic assessment [19, 20].

Constipation is estimated to occur in 25%–50% of cancer patients. It is frequently related to opioids analgesics in patients with advanced 
cancer [21]. However, it can also be related to the patient’s condition and co-morbidity. In our study, constipation occurred in approximately 
two-thirds of cases. It is necessary to undertake preventive measures for reducing the occurrence of opioids-related constipation which 
would ensure that the benefits of pain treatment are not threatened by the intensity of constipation. In our setting, knowledge and attitudes 
of physicians about preventive measures for reducing the occurrence of opioids-related constipation and patients’ adherence to these pre-
ventive measures are unknown. Therefore, further studies are warranted to assess perceived barriers and preventive measures for reducing 
the occurrence of opioids-related constipation among health care providers.

Adverse events of opioids on the CNS are common. In this study, sedation was the most frequent (49%) adverse effect of opioids on CNS 
followed by drowsiness (13%) and delirium (8%). The incidence of sedation, drowsiness and delirium in patients with advanced or metastatic 
cancer is high. Moreover, its causes are often multiple and can be attributed to opioids, other medicines and the disease itself. Therefore, it 
is difficult to define how much of the sedation, drowsiness and delirium seen at the end of life can be attributed to opioids and how much 
to the other causes. Sedation caused by opioids may be reduced by decreasing the dose or by rotation to alternative opioids [6, 22]. In the 
palliative care setting, haloperidol is the most commonly prescribed medication for the relief of agitated delirium [23, 24].

The incidence of opioids-induced nausea and vomiting is estimated to be 10%–40% [25]. In this study, the reported rate of occurrence of 
nausea and vomiting was 31% and 24%, respectively. Before treatment of opioids-induced nausea is initiated, readily reversible co-morbidi-
ties such as hypercalcaemia and raised intracranial pressure should be addressed. In a large multinational trial of patients requiring treatment 
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with opioid analgesics for pain management, 1 dose of 8 mg or 16 mg of intravenous ondansetron was effective in controlling nausea and 
vomiting in this patient population [26]. Combined blockade of dopamine and serotonin receptors by haloperidol and ondansetron, respec-
tively, is sometimes required to relieve intractable opioids-induced nausea and vomiting.

Pruritus (itch) is an occasional side effect of opioids use. In this study, pruritus was reported by 18% of our study population. The mechanism 
underlying the pruritogenic effects of opioids is still not completely understood [5]. Despite controversy about the role of histamine in opi-
oid-induced pruritus, antihistamines are still commonly used as first-line treatment. Reducing the opioids dose has also been suggested [27].

In the current study, we examined possible differences in the prevalence of opioids-related adverse events between patients receiving trama-
dol and those treated with morphine. The non-opioids characteristics of tramadol may explain the difference in the spectrum of side effects 
compared to morphine. Tramadol treatment resulted in statistically significant lesser constipation and dry mouth than morphine. Although 
not statistically significant, CNS related adverse events appear to occur more frequently with tramadol than morphine. The difference in the 
spectrum of side effects reported in this study should be confirmed in a prospective randomised controlled trial. Moreover, further stud-
ies are required to compare the difference in intensity of side effects of tramadol and morphine in patients with cancer pain in our limited 
resource setting.

The current study is a single institution’s data; we therefore cannot make conclusions for all Sudan and our findings should be generalised 
with the necessary caution. However, the NCI-UG is the only referral oncology hospital in central Sudan; hence, the current data provide the 
best indicator of the pattern and severity of oral opioids-related adverse events among cancer patients within this region.

Conclusion

This study shows a high prevalence of opioids-related adverse events. These adverse events could be obstacles that hinder pain therapy or 
cause its termination. Therefore, it is necessary to undertake preventive measures for reducing preventable opioids-related adverse events 
such as constipation and dryness of mouth which would ensure that the benefits of pain treatment are not threatened by the intensity of 
negative effects. Moreover, uncontrolled pain adds to the burden on already limited health resources. Therefore, the adequacy of cancer pain 
management in our setting should be systematically evaluated and effective cancer pain management programmes tailored to our limited 
resources setting should be developed. Further research should focus on exploring the effect of opioids-related adverse events on adherence 
to pain medications.

Authors’ contributions

M.M.A.E. was the project leader. All authors contributed to the design and implementation of the research, analysis of the results and writing 
of the manuscript.

Acknowledgments

The authors are thankful to the patients with cancer who participated in this study.

Conflicts of interest and funding

No funding was received for this study and none of the authors has any conflicts of interest relevant to this work.

https://doi.org/10.3332/ecancer.2022.1366


Re
se

ar
ch

ecancer 2022, 16:1366; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1366 10

References

 1. Di Maio M, Gridelli C, and Gallo C, et al (2004) Prevalence and management of pain in Italian patients with advanced non-small-cell lung 
cancer Br J Cancer 90(12) 2288–2296 https://doi.org/10.1038/sj.bjc.6601810 PMID: 15162156 PMCID: 2409536

 2. Pharo GH and Zhou L (2005) Pharmacologic management of cancer pain J Am Osteopath Assoc 105(11 Suppl 5) S21–S28 PMID: 
16368904

 3. World Health Organisation (2021) WHO’s pain ladder for adult [www.who.int/cancer/palliative/painladder/en]

 4. Cherny N, Ripamonti C, and Pereira J, et al (2001) Strategies to manage the adverse effects of oral morphine J Clin Oncol 19 2542–2554 
https://doi.org/10.1200/JCO.2001.19.9.2542 PMID: 11331334

 5. McNicol E, Horowicz-Mehler N, and Fisk RA, et al (2003) Management of opioid side effects in cancer-related and chronic noncancer 
pain: a systematic review J Pain 4(5) 231–256 https://doi.org/10.1016/S1526-5900(03)00556-X PMID: 14622694

 6. Vella-Brincat J and Macleod AD (2007) Adverse effects of opioids on the central nervous systems of palliative care patients J Pain Palliat 
Care Pharmacother 21(1) 15–25 https://doi.org/10.1080/J354v21n01_05 PMID: 17430825

 7. Elhassan MM, Taha SI, and Maatoug MM (2020) Unplanned attendances of cancer patients to an outpatient unit in a low-income coun-
try: a prospective study from Sudan S Afr J Oncol 4(1) 1–8 https://doi.org/10.4102/sajo.v4i0.126

 8. Abuidris DO, Weng HY, and Elhaj AM, et al (2016) Incidence and survival rates of ovarian cancer in low-income women in Sudan Mol 
Clin Oncol 5(6) 823–828 https://doi.org/10.3892/mco.2016.1068

 9. Ibrahim A, Rasch V, and Pukkala E, et al (2011) Predictors of cervical cancer being at an advanced stage at diagnosis in Sudan Int J Wom-
ens Health 3 385–389 https://doi.org/10.2147/IJWH.S21063 PMID: 22140326 PMCID: 3225468

 10. Mariani-Costantini R, Elhassan MMA, and Mohamedani AA, et al (2017) Epidemiology, pathology, management and open challenges of 
breast cancer in central Sudan: a prototypical limited resource African setting In Breast Cancer - From Biology to Medicine 1st edn. ed PV 
Pharm (London: IntechOpen) https://doi.org/10.5772/67175

 11. Eltayeb MA, Faggad A, and Abbadi OS, et al (2020) Characteristics of breast cancer at first presentation in sudanese patients attending the 
National Cancer Institute–University of Gezira (NCI–UG) Arch Breast Cancer 7(8) 104–110 https://doi.org/10.32768/abc.202073104-
110

 12. Khougali HS, Albashir AA, and Daffaalla HN, et al (2019) Demographic and clinicopathological patterns of colorectal cancer at the 
National Cancer Institute, Sudan Saudi J Med Med Sci 7(3) 146–150 https://doi.org/10.4103/sjmms.sjmms_138_18 PMID: 31543734 
PMCID: 6734732

 13. Muddather HF, Elhassan MM, and Faggad A (2021) Survival outcomes of breast cancer in sudanese women: a hospital-based study JCO 
Glol Oncol 7(1) 324–332 https://doi.org/10.1200/GO.20.00538

 14. Gafer N and Elhaj A (2014) Palliative care for cancer patients in Sudan: an overview Ecancermedicalscience 8 491 https://doi.org/10.3332/
ecancer.2014.491

 15. Saini S and Bhatnagar S (2016) Cancer pain management in developing countries Indian J Palliat Care 22(4) 373–377 https://doi.
org/10.4103/0973-1075.191742 PMID: 27803557 PMCID: 5072227

 16. Mercadante S, Adile C, and Tirelli W, et al (2021) Barriers and adherence to pain management in advanced cancer patients Pain Pract 
21(4) 388–393 https://doi.org/10.1111/papr.12965

 17. Ljuca D and Husic S (2010) The effects of oral morphine in “titration phase” of carcinoma pain treatment HealthMED 4(2) 434–440

https://doi.org/10.3332/ecancer.2022.1366
https://doi.org/10.1038/sj.bjc.6601810
http://www.ncbi.nlm.nih.gov/pubmed/15162156
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2409536
http://www.ncbi.nlm.nih.gov/pubmed/16368904
http://www.who.int/cancer/palliative/painladder/en
https://doi.org/10.1200/JCO.2001.19.9.2542
http://www.ncbi.nlm.nih.gov/pubmed/11331334
https://doi.org/10.1016/S1526-5900(03)00556-X
http://www.ncbi.nlm.nih.gov/pubmed/14622694
https://doi.org/10.1080/J354v21n01_05
http://www.ncbi.nlm.nih.gov/pubmed/17430825
https://doi.org/10.4102/sajo.v4i0.126
https://doi.org/10.3892/mco.2016.1068
https://doi.org/10.2147/IJWH.S21063
http://www.ncbi.nlm.nih.gov/pubmed/22140326
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3225468
https://doi.org/10.5772/67175
https://doi.org/10.32768/abc.202073104-110
https://doi.org/10.32768/abc.202073104-110
https://doi.org/10.4103/sjmms.sjmms_138_18
http://www.ncbi.nlm.nih.gov/pubmed/31543734
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6734732
https://doi.org/10.1200/GO.20.00538
https://doi.org/10.3332/ecancer.2014.491
https://doi.org/10.3332/ecancer.2014.491
https://doi.org/10.4103/0973-1075.191742
https://doi.org/10.4103/0973-1075.191742
http://www.ncbi.nlm.nih.gov/pubmed/27803557
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5072227
https://doi.org/10.1111/papr.12965


Re
se

ar
ch

ecancer 2022, 16:1366; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1366 11

 18. Kang JH, Oh SY, and Song SY, et al (2015) The efficacy of low-dose transdermal fentanyl in opioid-naïve cancer patients with moderate-
to-severe pain Korean J Intern Med 30(1) 88 https://doi.org/10.3904/kjim.2015.30.1.88 PMID: 25589840 PMCID: 4293569

 19. Eyelade OR, Ajayi IO, and Elumelu TN, et al (2012) Oral morphine effectiveness in Nigerian patients with advanced cancer J Pain Palliat 
Care Pharmacother 26(1) 24–29 https://doi.org/10.3109/15360288.2011.650351 PMID: 22448938

 20. Tawfik MO, Bryuzgin V, and Kourteva G, et al (2004) Use of transdermal fentanyl without prior opioid stabilization in patients with 
cancer pain Curr Med Res Opin 20(3) 259–267 https://doi.org/10.1185/030079903125003026 PMID: 15025835

 21. Fallon M and O’Neill B (1997) ABC of palliative care constipation and diarrhoea BMJ 315 1293–1296 https://doi.org/10.1136/
bmj.315.7118.1293 PMID: 9390060 PMCID: 2127795

 22. Thompson AR (2000) Opioids and their proper use as analgesics in the management of head and neck cancer patients Am J Otolaryngol 
21(4) 244–254 https://doi.org/10.1053/ajot.2000.0210244 PMID: 10937910

 23. Zaporowska-Stachowiak I, Stachowiak-Szymczak K, and Oduah MT, et al (2020) Haloperidol in palliative care: indications and risks 
Biomed Pharmacother 132 110772 https://doi.org/10.1016/j.biopha.2020.110772 PMID: 33068931

 24. Vella-Brincat J and Macleod AD (2004) Haloperidol in palliative care Palliat Med 18(3) 195–201 https://doi.
org/10.1191/0269216304pm881oa PMID: 15198132

 25. Cherny NI (1996) Opioid analgesics Drugs 51 713–737 https://doi.org/10.2165/00003495-199651050-00002 PMID: 8861543

 26. Sussman G, Shurman J, and Creed MR, et al (1999) Intravenous ondansetron for the control of opioid-induced nausea and vomiting 
International S3AA3013 Study Group Clin Ther 21 1216–1227 https://doi.org/10.1016/S0149-2918(00)80024-7 PMID: 10463519

 27. Pasero C, Portenoy RK, and McCaffery M (1999) Opioid analgesics Pain 2nd edition eds M McCaffery and C Pasero (St Louis: Mosby, 
Inc) pp 165–299

https://doi.org/10.3332/ecancer.2022.1366
https://doi.org/10.3904/kjim.2015.30.1.88
http://www.ncbi.nlm.nih.gov/pubmed/25589840
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293569
https://doi.org/10.3109/15360288.2011.650351
http://www.ncbi.nlm.nih.gov/pubmed/22448938
https://doi.org/10.1185/030079903125003026
http://www.ncbi.nlm.nih.gov/pubmed/15025835
https://doi.org/10.1136/bmj.315.7118.1293
https://doi.org/10.1136/bmj.315.7118.1293
http://www.ncbi.nlm.nih.gov/pubmed/9390060
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2127795
https://doi.org/10.1053/ajot.2000.0210244
http://www.ncbi.nlm.nih.gov/pubmed/10937910
https://doi.org/10.1016/j.biopha.2020.110772
http://www.ncbi.nlm.nih.gov/pubmed/33068931
https://doi.org/10.1191/0269216304pm881oa
https://doi.org/10.1191/0269216304pm881oa
http://www.ncbi.nlm.nih.gov/pubmed/15198132
https://doi.org/10.2165/00003495-199651050-00002
http://www.ncbi.nlm.nih.gov/pubmed/8861543
https://doi.org/10.1016/S0149-2918(00)80024-7
http://www.ncbi.nlm.nih.gov/pubmed/10463519

