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ABSTRACT Objectives: Measurement of outcomes is increasingly employed as an indicator of the quality of clinical care. The most
commonly measured outcome in many clinical studies, especially in oncology, still remains the overall survival rate. Sultan Qaboos 
University Hospital (SQUH), Oman, is striving for excellence through quality management. In seeking continual improvement, qual-
ity measurement exercises have been initiated throughout the Hospital. We present the overall survival rate of four of the ten most 
common cancers diagnosed in Oman. Methods: The cancers included non-Hodgkin’s lymphoma (NHL), Hodgkin’s lymphoma (HL),
breast cancer, and stomach cancer. The studies were all retrospective and had been conducted previously. For present purposes, only
the overall survival was compared with studies both from the region, and with bench-mark studies. Results: For NHL, with a median 
follow-up of 8 months, the 2-year overall survival rate was 64%; 90% for low risk, 55% for intermediate risk, and 5% for high risk 
groups. For HL, the 5-year overall survival rate was 64%; 76% for low risk and 42% for high risk. For breast cancer, the 5-year survival 
rate was 67%; percentages were 88%, 75% and 59% for Groups I, II, and III respectively. For gastric cancer, the 5-year survival rate was 
6.5 %; 24% for the non-metastatic group. Conclusion: The outcome of patients with early stages and fewer adverse prognostic factors
is comparable to what has been reported in the international literature; however, the outcome is inferior for patients presenting with 
advanced stage disease and several adverse prognostic factors.

Key words: Oncology; Outcome assessment; Quality indicators; Lymphoma, Hodgkin’s; Lymphoma, Non-Hodgkin; Cancer, breast; 
Cancer, gastric; Oman.

السرطان لمرضى لجودة الرعاية كقياس النتائج معطيات
السلطان قابوس جامعة تجربة مستشفى

رافي اشرفي و العبري راشد شيام جنجولي، أزهر رزفي، ، المنذري برني، منصور إكرام

ــريرية الس ــات الدراس في ــا قياس النتائج وأكثر معطيات . الصحية الرعاية لجودة ــر كمؤش النتائج معطيات قياس تطبيق الملخص: الهدف: يتزايد
من التميز إلى الوصول أجل من الجهود كل قابوس السلطان جامعة ــفى مستش وتبذل . الحياة قيد البقاء على معدل هو - ــرطان لمرضى الس خاصة -
البقاء على قيد نعرض هنا معدل أقسام المستشفى. كل في استعملنا مقاييس الجودة اال هذا في التطوير استمرارية ولتحقيق . الجودة إدارة خلال
المشمولة السرطانية الأمراض ــمل الطريقة: تش . عمان في انتشارا الأكثر هي ــرطانية س ــرة أمراض عش مجموع من ــرطانية س لأربعة أمراض الحياة
وللهدف ، سابقا أجريت الاستعادية ــات الدراس هذه . المعدة ــرطان وس الثدي ــرطان وس الهودجكيِنية ومةُ فُ واللِمْ اللاهودجكينيَّة ومةٌ فُ بالبحث: اللِمْ
اللاهودجكينيَّة ومةٌ فُ للِمْ : بالنسبة النتائج  . المنطقة وخارج داخل من ــات دراس مع ــات الدراس لهذه الحياة قيد معدل البقاء على بمقارنة قمنا الحالي
تِطارٌ المتوسط للاخْ %55 بالنسبة ، ض فِ المُنْخَ تِطار للاخْ ــبة %90 بالنس وكان ، 64% بقاء سنتين هو لمعدل ــهر أش ثمانية لمدة المتابعة ــيط كان وس

 76% %64 ، حيث كان  ــنوات س خمس لمدة الحياة قيد على ــاء البق معدل فكان الهودجكيِنية ــةُ وم فُ للِمْ ــبة أما بالنس . ــي العال ــار تِط و%15  للاخْ
النســب:  هو%67 وكانت ــنوات أيضا س خمس لمدة ــرطان الثدي كان معدل البقاء على قيد الحياة ولس . العالي تِطار %42 للاخْ و فِض المُنْخَ تِطار للاخْ
%24 . الخلاصة:  النقيلي غير ،% 16.5 المعدة خمس سنوات لسرطان لمدة معدل البقاء كان I, II, , III . وأخيرا ,%59 للمجموعات 75%, 88%
من ذلك أدنى النتائج كانت ولكن ، العالمية للأدبيات مشابهة ، قليلة ضائِرة مآل عوامل مع المبكرة في المراحل تم تشخيصهم الذين المرضى نتائج كانت

ضائِرة. عدة عوامل مآل هناك وكان مبكرا تشخيصهم يتم المرضى الذين لم عند

عمان. سلطنة الثدي، سرطان المعدة، هودجكن، سرطان لا هودجكن، لمفومة ، الجودة، مؤشرات النتائج، الكلمات:  سرطان، تقييم مفتاح

C L I N I C A L  A N D  B A S I C  R E S E A R C H
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THE NEED TO MEASURE THE RESULTS OF AN 
intervention in medicine has been recognized 
for a long time. It has been argued that since 

hospitals work on the premise that patients should de-
rive benefit from the medical care provided, the end-
result of interventions should reflect in outcomes.1 It 
has also been suggested that if the hospitals provided 
the care, recorded it in a uniform manner, and then 
published it, comparisons could be made between 
the outcomes of different health care institutions.1-3 
Hence, measurement of outcomes is increasingly been 
employed not only in clinical practice, but also as an 
indicator of quality of clinical care.4

Over the past few decades, scientific methods have
been developed to measure the quality of medical 
care.5-7 More recently, it has been proposed that the 
quality of care should include dimensions of structure 
(facilities and organization), process (appropriateness, 
efficiency, cost-effectiveness) and outcome (mortal-
ity, adverse effect, early admissions).8, 9 Since many 
perceive outcomes to be the ultimate validator of the 
effectiveness and quality of medical care, outcomes re-
search is rapidly gaining attention. Outcomes can be 
measured using several indicators, e.g. alleviation of 
symptoms and quality of life. However, the most com-
monly measured outcome in many clinical studies, es-
pecially in oncology, continues to remain the overall 
survival of the patient.10

Sultan Qaboos University Hospital (SQUH), 
Oman, is on the road to achieving excellence in qual-
ity, and has already received ISO9001:2000 certifica-
tion. In an effort to seek continual improvement, qual-
ity measurement exercises have been initiated through 
out the Hospital. The section of Medical Oncology is
an integral part of the Department of Medicine, and 
endeavors to promote teaching, research and clinical 
service in accordance with the vision and mission of 
the Hospital. It receives newly diagnosed cancer cases 
both from within the hospital and referred cases from 
across the Sultanate of Oman. Breast cancer, gastric 
cancer, non-Hodgkin’s lymphoma (NHL) and Hodg-

kin’s lymphoma (HL) are among the ten most com-
mon cancers diagnosed in Oman 11 and a substantial 
number of cases are treated at SQUH.  Herein, we 
report the overall survival of these cancers treated at 
SQUH over the past few years, and compare the re-
sults with some bench-mark studies, with a view to us-
ing outcome quantified in terms of overall survival as a
measure of quality of care. 

M E T H O D S

The data on outcomes of NHL, HL, breast cancer, and
gastric cancer were collected retrospectively as part of 
separate studies. The study on NHL aimed to review
the clinical features, pathological sub-types (classified
according to the recent WHO classification), response
to treatment, disease free survival (DFS) and overall 
survival (OS) of consecutive adult patients (> 14 years 
of age) diagnosed to have NHL between Jan 2003 
and Dec 2004 and seen at the SQUH. Similarly, the 
study on HL was aimed to review the clinical features, 
pathological sub-types, response to treatment, disease 
free survival (DFS) and overall survival (OS) of con-
secutive adult patients (> 14 years of age) diagnosed to 
have HL between June 1999 and Dec 2005. The study
on breast cancer aimed to study clinico-pathological 
features and outcomes of treatment using patients 
treated between January 1996 and June 2002. Details 
of the methods can be found elsewhere.12 Similarly, the 
study on gastric cancer aimed to review the clinical 
features and outcomes of treatment of patients diag-
nosed between 1993 and 2004. The detailed methods
of the study can be found elsewhere.13 A proportion 
of patients with breast and gastric cancers were diag-
nosed and treated at the other tertiary care hospital in 
Oman. The staging for both breast and gastric carci-
nomas was carried out using the American Joint Com-
mittee on Cancer TNM (Tumour, Node, Metastasis) 
Cancer Staging Manual.14 For all four cancer types, 
the data from the medical charts were extracted on to 
pre-designed questionnaires and transferred to SPSS 
(Statistical Package for the Social Sciences) for analy-

Advances in knowledge
This is the first study from Oman and one of the few from the region where the outcomes of cancer care, measured
in terms of overall survival, have been used to assess the quality of hospital care provided.

Application to patient care
Clinical audits of this kind are very important to enhance the quality of care at institutions. 
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sis. Survival curves were generated using the method 
of Kaplan and Meier.15 Only the overall survival data 
are presented in this paper. Details on the rest of the 
parameters is not within the scope of this paper, and 
can be found elsewhere.12, 13, 16, 17All retrospective stud-
ies were approved by the Medical Research and Ethics 
Committee  of SQUH. 

R E S U L T S

Table 1 lists the 10 most common cancers diagnosed 
in the Sultanate of Oman during the year 2004. Brief 
description of cancers, together with the overall sur-
vival results are presented below:

NON-HODGKIN’S LYMPHOMA
Over the study period of 2 years, a total of 46 new pa-
tients were diagnosed to have NHL. The characteristics
are as follows: The median age was 53 (14-77) years;
there were 27 males and 19 females.  The histological
sub-types were as follows: diffuse large B cell lympho-
ma (DLBCL) 31 (67%); anaplastic large cell lymphoma 
(ALCL) 5 (11%); marginal zone cell lymphoma 3 (one 
each splenic, cutaneous and intestinal); T-cell acute 
lymphoblastic lymphoma 2; others 5. Overall, 82% of 
the patients presented with an aggressive histological 
sub-type. Nineteen patients presented with primary 
extra-nodal disease. Thirty-one patients had a high
lactate dehydrogenase (LDH). The performance status
on the WHO/ECOG (Eastern Cooperative Oncology 
Group) scale was as follows: 0:1:2:3:4 = 3:17:9:8:9. The
WHO/ECOG performance status is a grade on a five

point scale (range 0 to 4) at the time of investigation 
in which ‘0’ denotes normal activity and ‘4’ a patient 
who is 100% bedridden. Clinical stages were classified
according to the Ann-Arbor staging system, the most 
popular system for classifying NHL, from Stage 1, lim-
ited to one lymph node, to Stage 4, extensive in one or-
gan or site. Six patients presented with Stage I disease, 
12 with Stage II, 6 with Stage III, and 22 with Stage IV 
disease. Patients with aggressive histological sub-types 
were uniformly treated with standard doxorubicin-
based chemotherapy (CHOP/R-CHOP). Patients with 
bulky initial disease, or with residual disease of more 
than 1 cm after 6-8 cycles of chemotherapy, were also 
treated with involved field radiation therapy (IFRT)
of 36-40 Gy. For aggressive lymphomas, the Interna-
tional Prognostic Index (IPI) score was calculated; 13 
patients had 0-1 adverse prognostic factors (low risk 
= 28%), 7 had 2-3 adverse prognostic factors (inter-
mediate risk = 15%), while 18 patients had 4-5 adverse 
prognostic factors (high risk = 39%). Three patients
were lost to follow up, and 16 patients had died at the 
time of analysis. With a median follow-up of 8 months, 
the 2-year survival for the entire cohort is 64% (Figure 
1a); 90% for the low risk, 55% for the intermediate risk, 
and 15% for the high risk groups (Figure 1b). 

HODGKIN’S LYMPHOMA
Over the study period of 6.5 years, a total of 40 adult 
patients were diagnosed to have HL. The median age
was 37 years (range 14-76 years). There were 22 men
and 18 women. 75% patients presented with B symp-

Figure 1a: Overall survival (OS) of patients treated 
for NHL. The top line indicates the OS of patients
diagnosed to have indolent lymphomas. The bottom
line indicates OS of patients with aggressive lympho-
mas. 

Figure 1b: Overall survival (OS) of patients with 
aggressive NHL according to the International 
Prognostic Index. (Top line: 0-1 adverse prognostic 
factors; Middle line: 2-3 adverse prognostic factors; 
Lower line: 4-5 adverse prognostic factors)
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toms, and nearly half of the patients presented with 
symptoms of more than 4 months duration. Histologi-
cal subtypes according to the REAL (Revised Euro-
pean-American Lymphoma) classification were as
follows: Nodular sclerosis 17; Mixed cellularity 14; 
lymphocyte predominant 4; not otherwise specified 5.
Nineteen patients presented with early stage disease 
(IA-IIB), whereas, 13 and 8 patients (total = 21, 52%) 
presented with Stage IIIB and IVB disease respective-
ly. Eighteen patients had mediastinal involvement; 3 
presented with pulmonary parenchymal involvement, 
and 4 patients presented with primary infra-diaphrag-
matic disease. Fifty percent of patients presented with 
a high LDH. Two patients died before the treatment 
could be instituted. Patients were treated according to 
the standard chemotherapy with ABVD (Adriamycin, 
Bleomycin, Vinblastine and DTIC); COPP/ABV (Cy-
clophosphamide, Oncovin [Vincristine], Procarbazine, 
Prednisolone/Adriamycin [Doxorubicin], Bleomycin, 
VP-16[Etoposide]); BEACOPP (Bleomycin, Etopo-
side, Adriamycin, Cyclophosphamide, Vincristin [On-
covin], Procarbazine, Prednisone) and VEPEMB (Vin-
blastine, Cyclophosphamide, Procarbazine, Etoposide, 
Mitoxantrone and Bleomycin) and with IFRT to the 
sites of initial bulky or residual disease. There were 38
complete and 2 partial responders. The 2-year overall
survival rate was 64% (Figure 2a). International prog-
nostic factor score (IPFS) was applied, and the 2 year 
survival of patients with 0-2 adverse prognostic fac-
tors was 76% compared with 32% for those with 3 or 
more adverse prognostic factors (Figure 2b).

 

BREAST CANCER
Over the study period of 6 years, a total of 152 patients 
were treated for invasive breast cancer. The mean age
was 48.5 (SD ± 10.8) years. Forty eight percent of the 
female patients were pre-menopausal and 20.4 % were 
40 years of age or younger. The average clinical and
pathological sizes of breast tumours were 5.4 cm (SD 
± 3.86) and 4.6 cm (SD ± 3.29) respectively. The major-
ity of patients presented with advanced disease: Stage 
III = 53 (34.9%); Stage IV = 24 (15.8%). The recep-
tor status was available for 107 patients (68%) and of 
these 62 (58%) and 57 (53.3%) expressed estrogen and 
progesterone receptors respectively. The majority of
patients (65.8%) underwent modified radical mastec-
tomy. Twenty patients (13.2%) received neo-adjuvant 
chemotherapy, which represents only 37.7% of 53 pa-
tients with locally advanced disease. Adjuvant exter-
nal beam radiotherapy to the breast area was adminis-
tered to 96 patients (63.1%). During the study period, 
radiotherapy facilities were not available in Oman; 
hence, radiotherapy was administered in various cen-
tres outside Oman. With a mean follow-up interval 
of 35.6 months, there were 37 deaths and 6 patients 
were lost to follow up. The overall 5-year relapse free
survival rate was 62%. The cumulative 5-year relapse
free survival rates for Stages I, II, and III were 87.5%, 
71.6%, and 42.7% respectively (data not shown). The
overall 5-year survival rate was 67%. The cumulative
5 year survival rate for Stages I, II, III were 88%, 75%, 

Figure 2a: Overall survival (OS) of patients treated 
for Hodgkin’s lymphoma

Figure 2b: Overall survival (OS) of patients with 
advanced Hodgkin’s  lymphoma disease according to 
International Prognostic Factor Score. The top line
indicates OS of patients with 0-2 adverse prognostic 
factors. The bottom line indicates OS of patients with
three or more adverse prognostic factors
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and 59%, respectively [Figure 3]. 

GASTRIC CARCINOMA
Over the study period, clinico-pathological data were 
available for 339 patients. There were 221 males and
118 females, with an overall mean age of 59.8 years 
(range: 14–90 years).  The predominant tumour was
an ulcerative, intestinal adenocarcinoma. At presenta-
tion, most of the tumours had deeply penetrated the 
stomach wall, with T3 and T4 lesions constituting re-
spectively 55.7% and 14.3% of the cases. Lymph node 
involvement was found in 75.9% of patients. Advanced 
Stage III and IV constituted respectively 33.6% and 
39.2% of all cases.  Two hundred and thirty seven pa-
tients (69.9%) were subjected to surgery, of which 158 
(46.6%) had complete resections. Sixty-two (26.2%) 
patients received additional systemic treatment in the 
form of neo-adjuvant chemotherapy, adjuvant chemo-
therapy or chemo-radiotherapy. The mean follow-up
time for the entire cohort was 29.3 months (range: 3–
103 months). There were 256 deaths (75.5%), includ-
ing 11 early post-operative deaths, while 72 patients 
(21.2%) remained alive. 

The median survival time for the entire cohort was
12.3 months (95 % CI 9.8–14.8) with a 5-year overall 
survival rate of 16.5 % [Figure 4]. The median survival
time for the non-metastatic group was 23.5 months 
(95 % CI 18.7–28.3) with a 5-year overall survival rate 
of 24.1 %. 

D I S C U S S I O N

As outcomes research is a broad concept, there is no 

consensus on its precise definition. On the one hand,
all results are outcomes; thus, all research is outcomes 

research.18 On the other hand, Donabedian’s concept 
of quality includes outcome as a part of the “structure, 
process, and outcome” paradigm.8 The National Li-
brary of Medicine makes a distinction between health 
services research and outcome assessment.19 Whereas 
health services research is usually concerned with re-
lationships between need, demand, supply, use, and 
outcome of health services, outcome research is aimed 
at assessing the quality and effectiveness of health care 
as measured by the achievement of a planned end 
result, improved health, and lowered morbidity or 
mortality.20

Outcome studies have gained attention in oncology 
literature over the past few years.1, 4, 21, 22 Outcome con-
tinues to remain the ultimate validator of the effective-
ness and quality of care offered to cancer patients.21-23 
It is often hard to define and assess quality of care on 
the basis of main outcomes; frequently, surrogate end 
points are used to assess the quality of work in daily 
oncology practice.24 Although surrogate outcomes 
of effectiveness are important and often can not be
avoided, these may not be related to the main clinical 
outcomes. An example is tumour response to chemo-
therapy or radiotherapy, and the ultimate progression 
free survival or overall survival. For some cancers 
there is an association between response rates and  
survival, for others this relationship is either weak or 
does not exist. Whereas some outcomes are generally 
unmistakable and easy to measure (death), others are 
not so clearly defined and can be difficult to measure,
e.g. patient attitudes, satisfactions, physical disability 
etc.18, 22 Survival and quality of life are considered the 
main patient outcomes in oncology practice.21-24 It has 

Figure 3: Overall survival (OS) of patients treated 
for breast cancer

Figure 4: Overall survival (OS) of patients with 
Gastric cancer
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long been suggested that all oncologists should review 
either their own work or the work in their depart-
ments using these two major outcomes.1 We chose 
to use survival as the measure of outcome. Since our 
work was based on retrospective data, it was difficult
to measure quality of life, especially when it was not 
recorded, or not recorded uniformly. 

The 2-year survival rate was 64% for patients with
NHL. Although 2 years is a relatively short period of 
follow up for aggressive NHL, and relapses continue 
to occur for further several years, our results at this 
stage are comparable to what has been reported in 
the literature.25-29 However, since NHL is a heteroge-
neous group of lymphomas, with a variable outcome, 
we sought to study the outcomes according to the risk 
groups described by IPI (International Prognostic 
Index).30 IPI describes 5 independent prognostic fac-
tors at presentation known to affect the outcome of ag-
gressive NHL. These include old age, advanced stage,
poor performance status, a high LDH, and multiple ex-
tra-nodal sites of involvement. Analysis of overall sur-
vival into the risk categories reveal that, whereas the 
outcomes for low and intermediate risk is comparable 
(90% versus 85%, and 55% versus 50% respectively), the 
outcome for high risk is inferior (15% versus 35%).31 
All patients were treated uniformly with anthracyclin 
based chemotherapy ± rituximab, and IFRT according 
to the institutional guidelines for patients with initial 
bulky disease. Slow response was defined as less than
partial remission after 4 cycles of chemotherapy; re-
sidual disease more than 1.5 cm; positive gallium scan 
after completion of chemotherapy in not more than 1 
location. It is clear that the outcomes of patients with 

fewer risk factors were comparable to the reported 
figures. At the same time, the outcomes of patients
with several risk factors were found to be inferior to 
the standards. There are several explanations. Firstly,
the sample size is small. Out of a total of 38 patients 
with aggressive histology, 18 (39%) presented with 4-5 
adverse prognostic features. Second, it is well known 
that there are other important prognostic factors, not 
included in the IPI, which have recently been shown to 
have an adverse effect on the outcome, such as: bulky
disease, lack of expression of bcl-6 protein, presence 
of CD10 antigen, bcl-2 antigen etc.32 Of the high risk 
group of patients, more than 50% in our series pre-
sented with bulky disease, which is significantly higher
than what has been reported in the literature. The pat-
tern of expression of the pro-apoptotic and anti-ap-
optotic genes is currently not known in our group of 
patients, but the work is still in progress. Third, 26%
of the patients had co-existing hepatitis B or C virus 
antibodies. This is significantly higher than the control
population in Oman, and also significantly higher than
what has been reported in the literature. The outcomes
of hepatitis virus associated NHL has been reported 
to be inferior compared to those in which the viruses 
are not present.33 Finally, an impaired immune status 
confers an inferior long-term disease free survival, and 
it is plausible that patients with higher percentages of 
advanced disease (61% versus 30-40%), or extra-nodal 
disease (48% versus 24-29%), may have an impaired 
immune status. A study to investigate this particular 
issue is underway at our institution. 

For patients with HL, the 5-year survival was 64%. 
The results are comparable to several reports from
around the region.34-38 Like NHL, the outcome of HL 
is variable and depends on several prognostic factors. 
IPFS describes 7 independent prognostic factors at 
presentation which are known to affect the outcome
of classical HL.39 Analysis of overall survival into the 
risk categories reveals that whereas the outcomes 
for patients with 0-2 adverse prognostic factors was 
comparable to the European data (76% versus 78%), 39 
the outcome for patients with three or more adverse 
prognostic factors was inferior (42% versus 55%). Like 
NHL, there are several explanations for this paradox. 
Firstly, the small numbers mean that the difference is
not statistically different. Second, additional prognos-
tic factors, not included in the IPFS may be present. 
For example, 70% of the patients in our series present-
ed with B symptoms, compared to about 40% reported 

Leukemia 84

Non-Hodgkin’s lymphoma 77

Breast Cancer 66

Stomach Cancer 49

Thyroid Cancer 44

Lung Cancer 36

Cancer of the Uterine Cervix 33

Brain tumours 30

Hodgkin’s Lymphoma 30

Prostate Cancer 29

Table 1: Most common cancers diagnosed in the Sul-
tanate of Oman during 2004. The figures denote the
actual number of cases. 
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in the European data which formed the basis for IFPS. 
Finally, important differences in the biological nature
of the disease are known to exist in HL over different
parts of the globe. Incorporation of Epstein-Barr virus 
(EBV) and the presence of Il-10 receptors polymor-
phisms have been shown to be additional independent 
prognostic factors, currently unknown in our group of 
patients.40 

For patients with breast cancer, the 5-year survival 
rate was 67%. A breast cancer study from Oman ex-
emplifies the state of breast cancer presentation, care,
and outcome in many developing countries.41-46 Breast 
cancer in Oman displays established poor prognostic 
features not only by presenting at a younger age with 
advanced stage and extensive lymph node involvement, 
but also with a poor differentiation grade and lack of
estrogen and progesterone receptors expression.12 In 
this series, tumour size of more than 5 cm and tumour 
differentiation grade were strong predictors of overall
survival. In contrast, axillary lymph node status, tu-
mour size of more than 5 cm, and poor differentiation
grade were predictors of relapse free survival. Tumour 
size, lymph node involvement, differentiation grade,
and estrogen receptor status were tested in multi-
variate Cox’s regression analysis for their relationship 
with overall survival and relapse free survival. Tumour 
differentiation and 4-9 lymph node involvement re-
tained independent prognostic significance for disease
free survival and overall survival respectively12.  The
survival outcome is worse than for counterparts in 
the West, but consistent with results from the region. 
The 5-year survival rate of 67% reported in our series
compares favorably with 48% reported by Gajalakshmi 
et al from India, the 10-year survival rate of 55% re-
ported from the eastern province of Saudi Arabia and 
a 5-year survival of 68.8% from Bahrain.41, 43, 44 There
are several explanations. Outcomes of breast cancers 
have been shown to be inferior in patients of lower 
socio-economic groups, and in under-privileged eth-
nic minorities.47, 48 For example, O’Malley et al have 
shown the 10-year unadjusted survival rates of 81% 
for whites, 69% for blacks, 75% for Hispanics, and 79% 
for Asians. Our results call for immediate steps to in-
crease breast cancer awareness, and introduce breast 
cancer screening programs in developing countries.49, 

50 More importantly, all patients should have easy ac-
cess to tertiary referring units where multidiscipli-
nary assessment is made on presentation.50 One of the 
aims should be more breast conserving surgery with 

greater utilization of neo-adjuvant chemotherapy.  Re-
search areas exploring cultural, environmental, and 
genetic issues should be undertaken in an attempt 
to explain further the above clinical and pathological  
features.49, 50

For gastric cancer, the 5-year survival was 16%. 
This figure compares favorably with 5-year survival
rates of 21% from Jordan, and 15-20% worldwide.14, 53 
Gastric cancer study exemplifies the issues of presen-
tation, management and prognosis in many develop-
ing countries51-55. It exhibits the clinico-pathological 
features seen in endemic areas where the majority of 
tumours are likely to be distal, ulcerative, and intesti-
nal adenocarcinomas.56 The most important determi-
nant of outcome is the TNM stage at presentation14. 
Lymph node involvement and overall TNM stage are 
independent prognostic factors. Extended surgical ap-
proach and adjuvant treatment may modify the sur-
vival outcome, but in the current cohort the advanced 
stages of most presentations appear to have less-
ened the survival prospects. This finding emphasises
the need for detecting gastric cancer early, either by 
employing screening programmes or having a lower 
threshold for initiation of upper gastrointestinal en-
doscopy, especially for the elderly (who comprised 
the vast majority of our patients), whilst continuing to 
adopt the current surgical and medical interventions.

Whether outcomes research actually affects clinical
practice remains open to discussion.57, 58 For example, 
randomized clinical trials have been shown to have lit-
tle influence on patterns of care. Similarly, consensus
development conferences were found to have little ef-
fect on medical practice.57 On the other hand, there 
are examples suggesting the application of outcomes 
research in routine clinical practice.58 For example, al-
gorithms for evaluation of thyroid nodules or abnormal 
Pap smears, are common in clinical practice. Similarly, 
efforts to assist patients with pancreatic cancers in 
clarifying their treatment preferences, especially with 
the use of current palliative chemotherapy, are increas-
ingly been observed.58 At SQUH, the outcome results 
have already lead to a study of additional factors which 
may be responsible for the variable outcomes.

Although increasingly more research is being car-
ried out using outcomes, there are certain limitations 
to using outcome as the measure of quality.4 Most 
importantly, the differences in outcomes may reflect
variations in the patient population, especially when 
survival outcomes from one group of patients are com-
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pared with another group, as important biological dif-
ferences are known to occur, as may be the case here. 
Secondly, measurements of outcome require time de-
lays, and by the time data are available, changes are 
likely to have occurred either in the treatment of the 
disease, or in the organisations treating the disease.4 In 
case of NHL, the significant change in the initial man-
agement, has been the addition of Rituximab to the 
combination chemotherapy, which has already been 
incorporated into the standard of care.59  Similarly, ad-
juvant chemo-radiotherapy became the standard care 
for completely resected gastric cancers in the recent 
past, and this modality has been uniformly applied to 
all patients where it was indicated.60 Finally, large sam-
ple size may be required to detect small differences in
the outcomes, which may occur because of variations 
in care. 

C O N C L U S I O N

Our results suggest that the outcome of patients with 
early stages and fewer adverse prognostic factors is 
comparable to what has been reported in the interna-
tional literature; however, the outcome is inferior for 
patients presenting with advanced stage disease and 
several adverse prognostic factors. Studies to inves-
tigate the reasons for this dichotomy, including the 
study of additional adverse prognostic factors, are un-
derway. However, because more patients present with 
advanced stage, bulky disease and in a state where the 
patients are moribund, with little hope of treatment 
let alone cure, this means that the necessity for mass 
education, awareness raising not only for patients,  but 
also for primary health care providers, and surveillance 
and early detection should be strongly emphasised. 
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