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Introduction
Gastrointestinal stromal tumours (GISTs) have been recognised as distinct clinical and 
pathological entities for approximately 30 years. They are the most common sarcomas of the 
gastrointestinal tract (GIT) and can arise from any site in the GIT, including the mesentery and 
peritoneum, with the majority arising from the stomach. A small number are associated 
with germline mutations; however, the majority are sporadic. In 1998, it was established 
that mutations in the KIT gene were associated with GIST development, accounting for  
75% – 80% of GISTs.1 Approximately 6% of patients reported have mutations in the platelet-
derived growth factor receptor alpha (PDGFRA) gene, while 10% – 15% of patients do not 
have known mutations and their tumours are classified as wild type.2,3 However, for some of 
these wild-type tumours, mutations have been identified in the succinate dehydrogenase 
(SDH) gene complex, NF1 and BRAF.4

Primary treatment of localised GISTs remains surgical resection. In patients with locally advanced or 
metastatic disease, standard initial treatment is with imatinib, a small molecule tyrosine kinase inhibitor. 
A phase II trial, followed by two phase III trials demonstrated that 70% – 80% of patients with 
unresectable disease had either a partial response or stable disease when treated with imatinib.5,6,7 
The mutational status determines the behaviour of the tumour as well as the response to treatment, 
with KIT exon 11 mutations responding more favourably to imatinib than the wild-type or those 
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with other KIT or PDGFRA mutations.8 There is a paucity of 
published data on GISTs from the African continent. This 
study evaluated patient and tumour characteristics, treatment 
and treatment outcomes in a cohort of patients referred to 
Groote Schuur Hospital (GSH) and compared our African 
patients with published reports from other centres.

Patients and methods
Data collection
Groote Schuur Hospital is the academic hospital linked to 
the University of Cape Town (UCT) serving a population 
of approximately 4.5 million people. Data, including 
demographics, tumour characteristics and treatment for all 
patients with GISTs referred to the Department of Radiation 
Oncology at GSH during the period October 2003 to 
November 2019, were maintained on a password-protected 
database.

Treatment and follow-up
All patients were managed by a multidisciplinary team 
consisting of surgeons, clinical oncologists and pathologists. 
Diagnosis was confirmed on histology or cytology with 
baseline imaging by computerised axial tomography (CT) 
scanning. Tumour size was assessed either by the reporting 
pathologist if the tumour was resected with no prior 
treatment or by initial radiological measurements. Mitotic 
count was determined on the initial biopsy specimen if 
neoadjuvant or palliative imatinib was required.

Surgically fit patients with nonmetastatic GISTs were 
primarily resected. Patients with locally advanced disease 
were offered neoadjuvant imatinib to downstage the 
surgical resection requirements, with imatinib continued 
postoperatively. Before 2012, postoperative imatinib was not 
available for high-risk patients who had not received 
neoadjuvant imatinib. In the initial years of the study, the 
postoperative risk group was assigned based on the National 
Institutes of Health (NIH) risk assessment.9 With time, 
additional available data allowed for the recurrence risk to be 
assessed by the nomogram described by Gold et al.,10 as well 
as the prognostic contour maps proposed by Joensuu et al.11 
As such, after early 2012, patients with a probability of < 50% 
recurrence-free survival (RFS) were offered adjuvant imatinib 
for a period of 3 years. For the purpose of this study, the risk 
groups specified are according to the NIH risk assessment.

For patients with local disease who were not fit for a surgical 
procedure and patients with metastatic disease, primary 
treatment was imatinib. From 2004 to December 2014, 
imatinib was only available through the Glivec International 
Patient Assistance Program (GIPAP) administered by the 
Max Foundation, but since October 2015, imatinib has been 
provided by state hospital pharmacies.

Patients with the primary tumour resected were followed 
up and monitored for possible recurrence clinically and 
with CT scans at 6 monthly or annual intervals depending on 

the postoperative risk group. Recurrences in patients after 
curative surgery were assessed for repeat surgery, and if this 
was not possible, palliative imatinib was offered. For patients 
who received imatinib as initial treatment, response was 
monitored with a CT scan 3 months after starting treatment. 
As Response Evaluation Criteria in Solid Tumors (RECIST) 
criteria are difficult to apply to GIST, patients were assessed 
as having responded if lesions had decreased in size by at 
least 20% in greatest dimension or become cystic, whereas 
those tumours that remained the same size on the first CT at 
3 months were assessed as having stable disease. Progression 
was defined as an increase of > 20% or the appearance of a 
new solid lesion. For patients receiving neoadjuvant imatinib, 
resection was performed as soon as the tumour was deemed 
resectable.

For patients with progressive disease on 400 mg imatinib 
daily, the dose was increased to 800 mg. Second-line sunitinib 
was available through the Sutent Patient Donation Program 
(SPAP) from December 2008 to late 2012. Since 2012, no 
second-line systemic treatment has been available for patients 
progressing on imatinib and these patients have continued to 
receive imatinib until treatment intolerance or death. 
Palliative radiation was offered to patients with symptomatic 
local disease not responding to imatinib and to those with 
bone metastases.

Routine mutational analysis was not available because of 
limited resources. However, funding was secured from UCT 
and Novartis, and mutational analysis was conducted for a 
small number of patients where tumour samples were 
available.

Histology slides for selected patients were retrieved 
from the archives of the Division of Anatomical Pathology 
at the GSH branch of the National Health Laboratory 
Service (NHLS)/UCT. The slides were reviewed by a 
histopathologist who confirmed the diagnosis and selected 
the single section with the largest continuous focus of 
viable tumour cells for each specimen. The area identified 
was circled on the haematoxylin and eosin (H&E) stained 
section. The corresponding formalin-fixed paraffin-embedded 
(FFPE) tissue block was obtained from archives. Eight 
sections of 5 µm thickness were cut with a clean, sterile 
microtome blade. These sections were heat fixed onto 
neutral-coated slides in an incubator at 37 °C for 45 min. 
Marked H&E stained slides and unstained sections were 
sent for mutational analysis. The procedure was initially 
performed by the Division of Human Genetics at UCT and 
subsequently by the Somatic Cell Genetics Unit, NHLS, 
Johannesburg.

Statistical analysis
For patients who had the primary tumour resected with 
curative intent, RFS was calculated from the time of first 
treatment, either imatinib or surgery, until documented 
recurrence. Overall survival (OS) for these patients was also 
calculated from the time of first treatment until death from 
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any cause. For patients treated with imatinib for palliative 
intent, progression-free survival (PFS) was calculated from 
the start of treatment with imatinib until evidence of 
progression or death, if no progression before death. Overall 
survival for these patients was calculated from the start of 
palliative imatinib until death from any cause. Disease 
control rate was calculated as the percentage of patients with 
measurable disease who had an initial response or stable 
disease when treated with imatinib. Statistical Package for 
Social Sciences (SPSS) version 27 (SPSS, Chicago, Illinois, 
United States) was used for statistical analyses. Survival 
curves were constructed using the Kaplan Meier method and 
compared using the log-rank test. A p-value of < 0.05 was 
accepted as significant.

Ethical considerations
The study was approved by the UCT Health Sciences Human 
Research Ethics Committee (HREC REF 375/2011). Written 
informed consent was obtained from all patients attending 
for follow-up.

Results
Patient and tumour characteristics
Patient and tumour characteristics are documented in 
Table 1. The total number of patients referred was 124. There 
was a slight male predominance and the median age was 
56 years. Four patients had neurofibromatosis type I, while 
15 (12%) patients had previously been treated, were currently 
receiving treatment or were subsequently diagnosed with 
other tumours, namely primary carcinomas of the prostate 
(n = 6), lung (n = 2), breast (n = 2), cervix (n = 1), stomach 
(n = 1), appendix (n = 1) and lymphoma (n = 3), with one 
patient having two different primary sites as well as GIST. 
Four patients were human immunodeficiency virus positive. 
Approximately 60% of the patients were performance status 
(PS) 0 or 1, with the majority (70%) having local disease at 
presentation. The most common organ of origin was the 
stomach followed by the small bowel. Approximately half of 
the resected patients were deemed to be of high postoperative 
risk score according to the NIH risk group. Mutational 
analysis was performed on 39 patients and the most common 
mutations were in KIT exon 11 with only two patients having 
mutations in KIT exon 9. One patient with a primary tumour 
in the stomach had mutations in KIT exon 17 and PDGFRA 
exon 12.

Treatment outcomes
The median overall follow-up period was 43 months. The 
median follow-up for patients treated with curative intent 
and for those treated with palliative intent was 66 and 
26 months, respectively. Only four patients were lost to 
follow-up and censored at the last contact.

The primary tumour was resected with curative intent in 72 
patients (58%) with a range of surgical procedures that are 
documented in Table 2. Of these 72 patients, 25 received 

treatment with imatinib as well. Thirteen required neoadjuvant 
treatment, of which 10 received both neoadjuvant and 
adjuvant treatment, and 12 received adjuvant treatment 
alone. Of the 13 patients requiring neoadjuvant imatinib, 12 
had the primary site in the stomach and one in the rectum. 
The median time from the start of imatinib to surgery was 
7 months. All patients who had required neoadjuvant 
imatinib were placed in the high-risk postoperative group 
by virtue of the preoperative primary tumour size, site or 
mitotic count. Of these patients, three did not continue with 
imatinib postoperatively because of imatinib unavailability 
or postoperative complications or, in one patient, there was 
the additional requirement for adjuvant treatment for breast 
carcinoma following simultaneous resection of a gastric 
GIST with a mastectomy. A further 12 patients with high-risk 
tumours did not receive adjuvant imatinib because of 
unavailability thereof. Treatment following recurrence 
included left hemi-hepatectomy (1 patient), palliative 
imatinib (11 patients) and supportive care (2 patients). The 
median survival time after tumour recurrence was 
38 months.

Recurrence-free survival and OS were calculated for patients 
treated with curative intent according to postoperative risk 
group status. The RFS for both very low- and low-risk 
patients at 5 and 10 years was 100%. For intermediate-risk 
patients, the RFS at 5 and 10 years was 92% and 66%, 
respectively, and for high-risk patients, RFS was 73% and 
66% for the same time intervals (Figure 1a). Because of the 
small number of patients in the very-low-risk group (n = 4), 
the OS for very low- and low-risk patients together was 
calculated to be 83% at both 5 and 10 years. For intermediate-
risk patients, the OS at 10 years was 73%. The OS at 10 years 
for all high-risk patients was 66% (Figure 1b).

Recurrence-free survival was also calculated for high-risk 
patients comparing those who received adjuvant imatinib 
versus those who did not and was found not to be significant 
(p = 0.433). For patients who received adjuvant imatinib, the 
RFS at 5 years was 79% versus 66% for those who did not, 
and at 10 years RFS was 63% for adjuvant imatinib versus 
66% for no adjuvant therapy (Figure 2a).

There was a trend for the OS for high-risk patients who 
received adjuvant imatinib to be higher than for those who 
did not receive adjuvant imatinib. However, the difference 
was not found to be significant (p = 0.19). The OS at 10 
years for these groups was 76% and 54%, respectively 
(Figure 2b).

There was no difference in the OS for patients with R0 versus 
R1 resections (p = 0.62). The OS for all R0 patients was 84% 
and 71% at 5 and 10 years, respectively, and for R1 patients 
79% for both time periods. If patients with tumour rupture 
were excluded, the OS was also not significantly different for 
R0 and R1 resections (p = 0.56) (Figure 3). 

Fifteen patients presented with local disease and did not 
have surgery for the following reasons: not fit for surgery 
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because of significant comorbidities (n = 8), no response/
progression on imatinib (n = 3), death because of imatinib 
toxicity (n = 1), concurrent metastatic disease from another 

primary tumour (n = 1), treatment refusal or presentation 
in a preterminal state (n = 2).

The disease control rate for imatinib was calculated for 
patients who had measurable disease, specifically those 
with locally advanced disease requiring neoadjuvant 
imatinib who proceeded to surgery and those treated with 
palliative intent. The total number of patients in this group 
was 65; 55 had either an initial response to treatment or 
stable disease at 3 months leading to a control rate of 84.6%. 
For the remaining ten patients, five had documented progression 
on treatment, four died with no response assessment and 
one was lost to follow-up.

A total of 52 patients were treated with palliative intent from 
the initial diagnosis. These included those who presented 
with metastatic or unresectable local disease that did not 
proceed to curative surgery (n = 44) and those with a local 
disease who had significant comorbidities precluding 
surgery (n = 8). Of the 52 patients, 45 received imatinib. The 
remaining seven patients either presented in a preterminal 
state (n = 3) or declined treatment (n = 4). The median PFS 
of patients treated with 400 mg imatinib for palliation was 
20.5 months (Figure 4a).

Twenty-five patients had the dose of imatinib increased to 
800 mg daily with median PFS on the increased dose of 
3.5 months. Only two patients received sunitinib through the 
SPAP. One patient had stable disease for 10 months and 
the other died within 2 months of commencing treatment. 
The median OS for patients treated palliatively with imatinib 
was 36 months (Figure 4b).

Four patients were treated with palliative external beam 
radiation. One patient received 20 Gray (Gy) in four fractions to 
a peritoneal metastasis, achieved partial response and had stable 
disease for a period of 11 months. Two patients received 
palliative radiation for painful vertebral metastases and one 
for persistent bleeding from an unresectable gastric GIST.

The 27 patients with known mutations who received 
imatinib were evaluated for response to treatment. The 
reasons for prescribing imatinib included neoadjuvant 
for initially unresectable local disease (n = 5), adjuvant for 
high-risk tumours (n = 8) and palliation (n = 14). All those 
with KIT exon 11 mutations (n = 20) had an initial response, 
stable disease or did not progress on adjuvant imatinib. 

TABLE 1: Patient and tumour characteristics.
Characteristic Median Range Number %

Gender
Male - - 69 55.6
Female - - 55 44.3
Age 56 14–85 - -
Country of origin
South Africa - - 116 93.5
Zimbabwe - - 5 4.0
Angola - - 1 0.8
Malawi - - 1 0.8
Nigeria - - 1 0.8
Performance status
0 - - 14 -
1 - - 58 -
2 - - 32 -
3 - - 19 -
4 - - 1 -
Stage at presentation
Local - - 87 70.0
Metastatic - - 37 30.0
Primary site of tumour
Stomach - - 82 66.2
Small bowel - - 27 21.8
Rectum - - 5 4.0
Mesentery - - 3 2.4
Anus - - 1 0.8
Oesophagus - - 1 0.8
Peritoneum - - 1 0.8
Colon - - 1 0.8
Unknown - - 3 2.4
Median largest tumour diameter 95.5 1–370 - -
CD117 (kit receptor) positive - - 118 95.0
DOG1 positive (on 35 samples tested) - - 35 100.0
Morphology
Spindle - - 84 67.8
Epithelioid - - 11 8.9
Mixed - - 26 20.9
Unknown - - 3 2.4
Mitotic count
≤ 5/50 HPF - - 81 65.3
> 5/50 HPF - - 12 9.7
> 10/50 HPF - - 25 20.2
Unknown - - 6 4.8
Postoperative risk group for 72 patients 
with primary tumour resected
Very low - - 4 5.5
Low - - 14 19.4
Intermediate - - 18 25.0
High - - 35 48.6
Unknown - - 1 1.4
Mutations in 39 patients (percentage of 
known mutations)
KIT exon 11 deletion - - 17 43.6
KIT exon 11 substitution - - 9 23.1
KIT exon 9 - - 2 5.1
PDGFRA exon 18 - - 2 5.1
KIT exon 17 and PDGFRA 12 - - 1 2.6
KIT exon 11 and KIT exon 17 substitutions - - 1 2.6
Wild type - - 7 17.6

PDGFRA, platelet-derived growth factor receptor alpha; HPF, response evaluation criteria in 
solid tumors.

TABLE 2: Surgical procedures in 72 patients operated with curative intent.
Primary site Surgical procedure Number

Stomach Wedge resection 34
Distal gastrectomy 5
Total gastrectomy 2
Total gastrectomy plus multiorgan resection 6
Wedge resection plus resection liver 
metastasis

1

Small bowel Segmental resection 18
Peritoneum/mesentery Resection 3
Rectum Local excision 2

Anterior resection 1

http://www.sajo.org.za�
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Of the four patients with wild-type tumours that received 
imatinib, one responded to treatment and died of 
metastatic adenocarcinoma of the prostate, one with 

neurofibromatosis did not respond, one received adjuvant 
treatment and remains alive and clear and the response of 
the fourth patient is unknown. Two patients with KIT 
exon 9 mutations received imatinib, one for palliation 
who progressed 9 months after starting treatment on 400 mg 
and one for adjuvant treatment who remains alive and clear 
of disease 4 years after surgery. One patient with a PDGFRA 
exon 18 mutation had a high-risk tumour, received adjuvant 
imatinib (the mutation was identified only after starting 
treatment) and died of a cause unrelated to GIST.

Treatment toxicity
In general, imatinib was well tolerated with most toxicities 
scored as grade 1 to 2 (Table 3). The most common toxicities 
were oedema, nausea, anaemia, vomiting, fatigue and 
diarrhoea. Adjuvant treatment was stopped in two patients 
because of grade 3 liver toxicity and grade 3 neutropenia that 
persisted after dose reduction. The other grade 3 toxicities 
noted were oedema, anaemia, fatigue and neutropenia. 
Dose reductions were required in seven patients. One 

FIGURE 3: Overall survival for R0 versus R1 resections. Patients with tumour 
rupture were included.
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FIGURE 1: (a) Recurrence-free survival for high-, intermediate-, low- and very-low-risk groups. (b) Overall survival for high-, intermediate- and low-risk groups. The very 
low-risk patients were incorporated into the low-risk category.
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FIGURE 2: (a) Recurrence-free survival for high-risk patients; adjuvant imatinib (Y) versus no imatinib (N). (b) Overall survival for high-risk patients; adjuvant imatinib (Y) 
versus no imatinib (N).
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patient passed away because of postoperative complications 
with two further patients dying from sepsis following local 
procedures for disease control. A further patient developed  
fatal erythroderma 2 months after starting imatinib.

Discussion
In this review of 124 African patients with GIST referred to 
an academic hospital, we noted many similarities in patient 
and tumour characteristics with regard to primary site and 
mutational analysis when compared to previously published 
cohorts of patients from outside Africa. Efficacy of imatinib 
was also confirmed in our population with 84.6% of patients 
who received imatinib either having a response or stable 
disease. The median age of 56 years was, however, younger 
than expected with median ages reported between 60 and 
66 years from other centres.12,13,14,15,16,17,18,19 It is known that 
patients with GIST often have other cancers, possibly 
because of demographic, genetic or environmental factors. 
In the present study, additional cancers were present in 12% 
of patients, the most common being adenocarcinoma of 
the prostate. Similarly, in an analysis of the Surveillance, 
Epidemiology and End Results (SEER) database,20 17.1% of 
patients with GIST had other primary sites while in a study 
from Germany 43% of patients had other malignancies.21

The distribution of primary sites was as expected with 
the stomach being the most common (66.2%) followed by 
the small bowel (21.8%). Of the four patients with 
neurofibromatosis type 1, three had the primary site in the 
small bowel and for the fourth patient the primary site was 
uncertain. Most patients presented with large tumours, 
with 77% having tumours larger than 50 mm with the 
median tumour diameter being 95 mm. Additionally, larger 
tumour size led to the categorisation of 80% of patients as a 
high-risk postoperative group indicating that the majority 
of our patients presented with advanced disease. On review 
of the literature, other centres have reported median 
tumour sizes ranging from 45 to 80 mm.14,15,16,22 Although 87 
(70%) patients presented with local disease, only 72 (58% of 
the entire cohort) had surgery with curative intent. The 
postoperative group with the highest percentage of patients 
was the high-risk group (48.6%). Other centres have 
reported between 26.7% and 53.3% of patients having high-
risk tumours.13,16,17,18,23,24,25,26,27 The percentage of our patients 
who had metastases at diagnosis (30%) is also higher than 
the literature where percentages ranging from 10% to 18% 
have been reported.28,29,30

A previous paper on mutations in South African patients with 
GIST reported a lower incidence of KIT exon 9 mutations.31 
However, for the 39 patients for whom mutational analysis 
was available in the present study, the distribution of mutations 
was consistent with international data. The most common 
mutations were in KIT exon 11 (66.7%), while 17.9% were wild-
type including two of the patients with neurofibromatosis.19,28,30,32 
SDHB was analysed for one patient with a wild-type tumour 
but was found to be intact. While mutations in KIT and 
PDGFRA are generally described as being mutually exclusive, 
one patient was found to have mutations in both. A centre in 
Korea also reported four patients with double mutations in 
KIT and PDGFRA.33

Adjuvant treatment with imatinib is standard for patients 
with tumours with a high risk of recurrence as the results 
of the Scandinavian Sarcoma Group (SSG XVIII/
Arbeitsgemeinschaft Internistische Onkolgie [AIO]) trial 

TABLE 3: Adverse events related to imatinib.
Adverse event Grade

1 2 3 4 5

Oedema 33 4 1 0 0
Nausea 35 1 0 0 0
Vomiting 19 1 0 0 0
Dry skin 4 0 0 0 0
Anaemia 8 11 2 0 0
Fatigue 15 2 1 0 0
Diarrhoea 16 1 0 0 0
Hypopigmentation 1 5 0 0 0
Musculoskeletal 10 0 0 0 0
Neutropenia 4 4 4 0 0
Abnormal liver functions 3 0 1 0 0
Dizziness 1 0 0 0 0
Memory impairment 1 0 0 0 0
Erythroderma 0 0 0 0 1

FIGURE 4: (a) Progression-free survival for palliative patients treated with imatinib (400 mg). (b) Overall survival for palliative patients treated with imatinib (400 mg).
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showed significant improvement in both RFS and OS for 
patients treated with imatinib for 3 years compared with 
1 year.34 In addition, two trials have shown improvement 
in RFS when compared to observation postoperatively.35,36 
The 10-year RFS of 63% for our high-risk patients who 
received adjuvant imatinib compares favourably with that 
of the SSG XVIII/AIO and the European Organisation for 
Research and Treatment of Cancer (EORTC) 62024 trials 
where the 10-year RFS were 52.4% and 62.5%, respectively, 
for adjuvant imatinib.34,36 The 10-year OS of 76% for our 
high-risk patients who received 3 years of adjuvant 
imatinib was slightly lower than the 81.6% 10-year survival 
reported in the SSG XVIII/AIO trial.34 However, while the 
SSG XVIII/AIO trial found a significant difference in 
favour of 3 versus 1 year of imatinib for both RFS and OS, 
for our patients, there was no significant difference in 
either RFS or OS for those who received adjuvant imatinib 
compared to those who did not. This may, however, be 
related to the small number of patients. The 5-year OS of 
79% for high-risk patients who did not receive imatinib 
also compares favourably with other centres where 
survival rates range from 20.3% to 72.1% at 5 years.17,37 Of 
the 15 patients with high-risk tumours who did not receive 
adjuvant imatinib, 7 remain alive and clear of disease and 
2 died of causes unrelated to GIST. The OS of 83% at 5 years 
for the very low- and low-risk patients and 94% for the 
intermediate-risk patients compares favourably with the 
literature where OS of 80% – 100% for these groups has 
been reported.17,24,26

For the patients in this study, there was no difference in OS 
for patients who had R0 versus R1 resections. This is 
supported by a previous analysis of 908 patients randomised 
to 2 years of adjuvant imatinib or observation following 
resection of intermediate- or high-risk GIST where no 
difference in OS could be demonstrated once patients with 
tumour rupture were excluded.38

On further evaluation of the patients who developed 
recurrence, seven patients recurred within 2 years of 
surgery and a further seven between 4 and 15 years after 
surgery. For the seven patients who recurred within 
2 years, all had tumours with high-risk features, and for six 
of these, imatinib was either not available at the time or 
there was a delay in prescribing imatinib because of 
postoperative complications. For the one patient who did 
receive adjuvant imatinib, there was recurrence on 
treatment. Of the seven patients who developed recurrence 
more than 4 years after surgery, two completed 3 years of 
adjuvant imatinib and recurred 4.5 and 15 years after 
surgery, respectively, and two did not complete adjuvant 
imatinib. Of the remaining three patients who developed 
late recurrences, two had low- and intermediate-risk 
tumours and for one the risk group was unknown; none of 
these patients had received adjuvant imatinib. Although 
there are no definitive data for optimal follow-up of 
patients treated with curative intent, our findings suggest 

that surveillance for recurrence should continue for longer 
than 5 years as late recurrence is possible even in low-risk 
tumours.

The median PFS of 20.5 months for the 45 patients treated 
with imatinib for palliation is similar to the results of the 
Gastrointestinal Stromal Tumor Meta-Analysis group of 
the two trials conducted to compare the standard dose with 
a higher dose of imatinib (MetaGIST project) where the PFS 
for all patients on both trials was 1.58 years (18.96 months).39 
However, the median OS of 36 months for our patients was 
shorter than the 4.08 years reported in these trials in spite 
of our patients having access to higher doses of imatinib. 
The long-term results of the EORTC, Italian Sarcoma 
Group and Australasian Gastrointestinal Trials Group trial 
reported that smaller tumour size and PS were prognostic 
for long-term survival.40 The median primary tumour size 
of our patients treated with imatinib with palliative intent 
was 132 mm and 26 (58%) were PS 2 and 3. Large tumour 
size and poor PS could therefore have been factors for the 
lower-than-expected OS.

In summary, this cohort of African patients with GIST 
shows similar characteristics to patients from other 
regions of the world with regard to the primary site, 
distribution of mutations in the patients tested, outcomes 
in those treated with curative intent as well as response to 
imatinib. The age at presentation was, however, younger 
and patients presented with more advanced disease as 
reflected by the size of the primary tumour, the number of 
patients in the high-risk postoperative group and the 
percentage of patients presenting with metastases. We 
also noted that recurrence can occur later than the 
recommended follow-up period and that recurrence is 
possible even in low-risk tumours. Although the PFS for 
palliative treatment with imatinib was similar to the 
MetaGIST project, the OS was lower for our patients and 
was probably related to greater tumour burden. We 
postulate that advanced disease at presentation, specifically 
the size of the primary tumour and the percentage of 
patients with metastases, is because of delayed diagnosis 
rather than tumour biology.
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