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Introduction
PDAC is an aggressive malignancy with poor survival.1 
The majority of patients with PDAC present late with 
advanced disease and often have debilitating symptoms, 
most notably pain and symptoms related to obstructive 
jaundice.2-4 Between 10% and 15% of patients may be 
eligible for treatment with curative intent. The remainder 
has inoperable, locally advanced or metastatic disease 
requiring PC, notwithstanding any oncological treatment, 
with an expected OS of less than 12 months and 3–6 months, 
respectively.1,5

The World Health Organization (WHO) states that 
timeously introduced PC improves the QoL of patients and 
their families.6 It is also generally accepted that invasive 
treatments in terminal disease have limited value and often 
cause unnecessary distress for the patient and family.7 The 
rapid deterioration of patients diagnosed with advanced 

PDAC underscores the need for prompt PC referral to 
optimise care.8,9

Before 2020, the management plans for patients with 
PDAC were formulated at a multidisciplinary (MDT) team 
meeting led by hepato-pancreato-biliary (HPB) surgeons and 
oncologists, who would follow up after specific disciplines 
enacted plans. In 2020, an in-patient PC-QI process was 
implemented to improve the care of patients diagnosed 
with PDAC in our unit. The objective of this study was 
to assess the effectiveness of the PC-QI by comparing the 
completeness of documentation relevant to PC in patients 
who were managed before and after the introduction of the 
PC-QI process. Furthermore, the impact of the interventions 
on patient management was assessed by comparing selected 
outcome parameters in the pre- and post-PC-QI groups.

Methods
This study was conducted in the Surgical Gastroenterology 
Unit at Groote Schuur Hospital and the University of Cape 
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Town in Cape Town, South Africa. The flow of the QI 
process is detailed in Figure 1. A focus group consisting of 
HPB surgeons, PC personnel, oncologists, nursing staff, and 

social workers identified five critical intervention areas that 
should routinely be documented in patient records. These 
were in-patient PC referral, pain and symptom control, 
shared decision-making (four measurable variables), 
interdisciplinary collaborative care (five measurable 
variables), and continuity of care (three measurable 
variables), as detailed in Table I. Pain and symptom control 
addressed pain, jaundice, pruritus, nausea, constipation, 
vomiting and diarrhoea (Table II). The intervention centred 
on an active collaboration between HPB surgeons and the 

Focus group meeting in 2020

Retrospective audit of 2017 patient records

Post-intervention audit of 2022 patient records

Intervention

Critical intervention areas identified
1. In-patient PC referral
2. Pain and symptom control
3. Shared decision-making

• Breaking bad news conversation 
• Advanced care discussion
• "Do not resuscitate" (DNR) decision

4. Collaborative care
• Multidisciplinary team (MDT) meeting
• Social worker referral
• Social grant application
• Spiritual care referral
• Dietician referral

5. Continuity of care
• Hospice referral
• Home-based care referral
• Oncology referral

Figure 1

Table I: Completeness of documenting intervention areas and 
measurable variables in the pre- and post-implementation cohorts

2017 2022 p-value

n % n %

In-patient PC referral 37 54.4 32 82.1 0.0059

Shared decision-making

Breaking bad news conversation 8 11.7 27 69.2 0.0001

Advanced care discussion 18 26.4 27 69.2 0.0001

Family discussion 34 50 31 79.4 0.0037

‘Do not resuscitate’ decision 7 10.2 10 25.6 0.0534

Interdisciplinary collaborative care

Multidisciplinary team meeting 58 85.3 22 56.4 0.0022

Social worker referral 20 29 29 74.4 0.0001

Social grant application 
(financial aid) 12 18 27 69.2 0.0001

Spiritual care referral 1 1.5 25 64.1 0.0001

Dietician referral 31 45.6 13 33.3 0.22

Continuity of care

Hospice care referral 28 41.7 29 74.3 0.0012

Home-based care referral 28 41.7 29 74.3 0.0012

Oncology referral 25 43.1 4 12.9 0.0043

Table II: Documented measurable variables for pain and symptom control, reassessment rates and outcomes in the pre- and post-implementation 
cohorts

Present Treated Reassessed Improved Unchanged Worsened

2017 2022 2017 2022 2017 2022 2017 2022 2017 2022 2017 2022

Pain 44/68
(64.7%)

32/39
(80%)

44/44
(100%)

32/32
(100%)

6/44
(13.7%)

17/32
(53.1%)

3/6
(50%)

17/17
(100%)

3/6
(50%)

- - -

p = 0.0765 p = 1.0000 p = 0.0003* p = 0.0113*

Jaundice 53/68
(77.9%)

30/39
(76.9%)

50/53
(94.3%)

28/30
(93.3%)

11/50
(22%)

28/28
(100%)

11/11
(100%)

25/28
(89.3%)

- 2/28
(7.1%)

- 1/28
(3.6%)

p = 1.0000 p = 1.0000 p = 0.0001* p = 0.5450

Pruritus 19/68
(27.9%)

14/39
(35.9%)

11/19
(57.9%)

12/14
(85.7%)

0/11
-

11/12
(91.7%)

-
-

10/12
(83.3%)

- - - 1/12
(8.3%)

p = 0.3951 p = 0.1408 p = 0.0058*

Nausea 19/68
(27.9%)

13/39
(33.3%)

13/19
(68.4%)

9/13
(69.2%)

6/13
(46.2%)

9/9
(100%)

5/6
(83.3%)

8/9
(88.9%)

1/6
(16.7%)

1/9
(11.1%)

- -

p = 0.3718 p = 0.6665 p = 0.0167* p = 1.0000 p = 1.0000

Constipation 14/68
(20.6%)

13/39
(33.3%)

11/14
(78.6%)

11/13
(84.6%)

1/11
(9.1%)

9/11
(81.8%)

1/1
(100%)

9/9
(100%)

- - - -

p = 0.1689 p = 1.0000 p = 0.0019* p = 1.0000

Vomiting 13/68
(19.1%)

9/39
(23.1%)

7/13
(53.8%)

5/9
(55.6%)

7/7
(100%)

7/9
(77.8%)

6/7
(85.7%)

7/7
(100%)

1/7
(1.4%)

- - -

p = 0.6281 p = 1.0000 p = 0.4750 p = 0.0047*

Diarrhoea 6/68
(8.8%)

0/39
-

3/6
(50%)

- 3/3
(100%)

- 3/3
(100%)

- - - - -

* Statistically significant
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PC team, with weekly PC ward rounds including guidance 
for junior surgeons and participation of the PC team in the 
weekly MDT meeting.

The Human Research Ethics Committee (HREC) of the 
University of Cape Town approved identifying patients 
with PDAC who were not candidates for treatment with 
curative intent from the Pancreatic Cancer Registry (HREC 
reference number R016/2016). Retrospective patient record 
audits were performed on PDAC patients who presented in 
2017 (pre-PC-QI cohort) and patients who presented in 2022 
(post-PC-QI cohort). The audit was approved by the HREC 
(HREC reference number 175/2020).

The completeness of intervention areas and documentation 
of measurable variables were compared for the two groups. 
For pain and symptom control, the number of patients in 
whom a specific symptom was documented was compared 
between the two groups. During the index visit, the impact 
of the QI process on pain and symptom control was assessed 
by comparing the reassessment rates for the specific 
documented symptoms and outcomes in the two patient 
groups. Furthermore, based on accepted PC principles, 
the use of invasive diagnostic and therapeutic procedures 
during index admission, duration of hospital stay, total 
and in-hospital mortality, survival, readmission to hospital 
during the final 30 days of life, oncological management, 
and outcomes were compared in the two patient cohorts.

Statistical analysis
Study data were collected and managed using REDCap 
(Research Electronic Data Capture) tools hosted by the 
University of Cape Town.10 SPSS (Statistical Package for 
the Social Sciences) software (IBM® SPSS® Statistics 27; 
SPSS, Inc., Chicago, Illinois, United States of America) was 
used to perform the statistical analyses. The two cohorts 
were compared, and statistical significance was determined 
by an unpaired t-test for continuous variables and Fisher’s 
exact test for categorical variables. Survival was calculated 
from the date of the index hospital admission.

Results
In total, 68 and 39 patients were included in the pre- and 
post-PC-QI groups, respectively. There were no differences 
in the demography, duration of symptoms before referral, and 
time from referral to admission for the two patient cohorts 
(Table III). More referrals were from rural Western Cape in 
the post-PC-QI group (p = 0.0189). Clinical parameters on 
admission were similar in the two cohorts.

Documentation of in-patient PC referral, shared decision-
making, interdisciplinary collaboration, and continuity of 
care in the two patient cohorts are compared in Table I. In-
patient PC referrals increased significantly from 54.4% in 
2017 to 82.1% in 2022 (p = 0.0059). The areas of shared 
decision-making, breaking bad news conversations, 
advanced care discussions, and family discussions have 

Table III: Pre- and post-implementation cohorts’ demography, geographic origin, symptom duration before referral, referral to admission time, 
and clinical presentation

2017 2022

n = 68 n = 39 p-value

Male-to-female ratio 32 : 36 18 : 21 1.000

Mean SD Mean SD

Age (years) 62.2 ± 11.18 64.3 ± 11.32 0.35

Origin of referral n % n %

Cape Town Metro 41 60.3 20 51.2 0.41

Western Cape rural 16 23.5 18 46.2 0.0189

Other provinces 11 16.2 1 2.6 0.0522

Pre-referral symptom duration n % n %

≤ 14 days 10 14.7 7 17.9 0.78

14–30 days 9 13.2 6 15.4 0.77

≥ 31 days 48 70.6 22 56.4 0.14

Not recorded 1 1.5 4 10.3 0.0580

Mean SD Mean SD

Referral to admission time (days) 3.5 ± 7.38 3.2 ± 4.82 0.82

Clinical findings on admission n % n %

ECOG

1 29 42.6 18 46.2 0.84

2 28 41.2 11 28.2 0.21

3 9 13.2 9 23.1 0.28

4 2 2.9 1 2.6 1.00

Pain intensity 44 32 0.57

Mild 9 20.5 7 21.9 0.50

Moderate 18 40.9 13 40.6 0.49

Severe 15 34.1 11 34.4 1.00

Not recorded 2 4.5 1 3.1

SD – standard deviation
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improved significantly. Documented ‘do not resuscitate’ 
(DNR) decisions increased somewhat from 10.2% in 2017 to 
25.6% in 2022. The areas of interdisciplinary collaboration, 
referrals to social workers and spiritual care, and social 
financial assistance applications improved significantly. 
However, referrals to a dietician and the number of patients 
discussed at the MDT meeting declined in the 2022 cohort. 
Continuity of care showed a significant increase, with 
both the hospice and home-based care referrals increasing 
from 41.7% in 2017 to 74.2% in 2022 (p = 0.0012) and a 
significant decline in oncological referrals from 43.1% in 
2017 to 12.9% in 2022 (p = 0.0043).

Documented measurables for pain and symptom control, 
reassessment rates and outcomes in the pre- and post-
implementation cohorts are shown in Table II. Pain (n = 44 in 
2017 and n = 32 in 2022) and obstructive jaundice (n = 53 in 
2017 and n = 30 in 2022) were the most frequently recorded 
symptoms in both cohorts. Of the patients, 50 (94.3%) in 
2017 and 28 (93.3%) in 2022 required endoscopic biliary 
drainage to alleviate obstructive jaundice. Reassessment 
rates of patients with documented symptoms improved 
for all symptoms in the post-implementation cohort. High 
improvement rates of all symptoms were present in both 
groups.

Fewer patients underwent invasive investigative or 
diagnostic procedures in the 2022 cohort (p = 0.0056), while 

Table IV: Invasive diagnostic and therapeutic procedures performed 
during index admission in the pre- and post-implementation cohorts

2017 2022

n = 68 n = 39 p-value

Patients who had n % n %

an invasive diagnostic 
procedure 24 35.3 4 10.3 0.0056

Time from admission 
(days) Mean SD Mean SD

to invasive diagnostic 
procedure 8.7 ± 8.6 1.5

± 
2.1 0.0001

Patients who had n % n %

an invasive therapeutic 
procedure 54 79.4 30 76.9 0.80

multiple invasive therapeutic 
procedures 12 17.6 16 41 0.0117

Time from admission 
(days) Mean SD Mean SD

to first invasive therapeutic 
procedure 5.1 ± 4.9 3.7 ± 

3.1 0.10

to second invasive 
therapeutic procedure 12 ± 9.3 8.7 ± 7 0.0057

SD – standard deviation

Table V: In-hospital mortality, duration of hospitalisation, survival, readmission rates, and oncology management in the pre- and post-
implementation cohorts

2017 2022

n = 68 n = 39 p-value

n % n %

Index hospital admission mortalities 10 14.7 8 20.5 0.43

Mean SD Mean SD

*Survival of index hospital admission deaths (days) 13.4 ± 6.4 12.3 ± 5.7 0.70

n % n %

Discharged patients 58 85.3 31 79.5 0.43

Mortality 57 98.3 29 93.5 0.27

Mean SD Mean SD

Duration of hospitalisation (days) 10.7 ± 10.7 12.5 ± 9.6 0.39

*Survival (days) 116.9 ± 95.6 113.2 ± 110.6 0.86

Ratio1 % Ratio1 %

Lost to follow-up 1/58 1.7 0 0 1.00

Readmissions during final 30 days of life 28/58 48.3 14/31 45.2 0.43

Unavoidable readmissions 23/28 82.1 12/14 85.7 0.82

Avoidable readmissions 5/28 17.6 2/14 14.3 1.00

Ratio1 % Ratio1 %

Patients attending oncology clinic after hospital discharge 25/58 43.1 4/31 12.9 0.0043

Ratio2 % Ratio2 %

**Admission to oncology appointment deterioration 17/25 68 1/4 25 0.13

Palliative oncologic therapy commenced 11/25 44 3/4 75 0.32

Mean SD Mean SD

Discharge to oncology appointment (days) 48.2 ± 36.9 39.5 ± 17.9 0.66

Survival after oncologic treatment discontinuation (days) 64.6 ± 55.4 89.3 ± 22.7 0.47
* Survival from index hospital admission plus
** Deterioration of ECOG performance status
Ratio1 – number of patients discharged after index admission
Ratio2 – number of patients attending oncology clinic
SD – standard deviation
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the delay from the time of admission to invasive diagnostic 
procedure decreased from a mean of 8.7 to 1.5 days  
(p = 0.0001) (Table IV). However, 41% of patients underwent 
multiple invasive interventions in the 2022 cohort compared 
to 17.6% in 2017 (p = 0.0117).

There were no differences in the duration of hospital 
stay, total and in-hospital mortality, or survival in the two 
cohorts (Table V). Notably, readmissions during the final 30 
days of life remained high, 48.3% and 45.2% (p = 0.4365) 
in the pre-PC-QI and post-PC-QI groups, respectively. The 
majority of readmissions, 82.1% and 85.7%, were assessed 
to be unavoidable. The most common causes of readmission 
were cholangitis, sepsis, and gastric outlet obstruction. 
Patients discharged from the hospital had a similar overall 
mean survival of 116.9 days in 2017 and 113.2 days in 2022 
(Table V).

Discussion
In this retrospective study, we report the outcome of five 
critical intervention areas identified after introducing a 
PC-QI programme for patients with PDAC. We compared 
a set of documented variables in patient records in a post-
PC-QI patient cohort with a patient cohort managed before 
the intervention to determine the impact of integrating PC in 
patient management.

Many variables identified by the focus group and assessed 
in this study have been used by other authors in studies 
originating from high-income countries.7,11-14 However, 
some variables, such as the delay in hospital admission, 
waiting periods for interventional and diagnostic procedures 
and oncology appointments, reflect the unique challenges 
related to resource-constrained environments, such as South 
Africa.15

The 57.4% decline of PDAC patients admitted to hospital 
during the post-PC-QI period could in part be explained 
by the effect of the COVID-19 pandemic, during which a 
general decrease in utilisation of cancer services occurred, 
and which was followed by a slow resumption post-
COVID-19.16,17 In addition, a newly introduced online 
referral system detailing patient information may have 
resulted in more appropriate referrals to our tertiary unit. 
The long interval from the start of symptoms before patients 
sought healthcare was observed in both cohorts and is often 
seen in resource-constrained environments. This has been 
reported as a general problem in cancer care in South Africa, 
where patients are not diagnosed or receive appropriate care 
timeously.15,18

The audit showed a significant increase in in-patient PC 
referrals in the post-PC-QI group and an improvement 
in most measured variables in shared decision-making, 
interdisciplinary collaboration, and continuity of care. 
Other authors have reported similar improvements after 
intervention; however, these were mostly in general areas 
of PC, such as advanced care planning and shared decision-
making.8,19 The significant decline in the number of patients 
discussed at the MDT meeting is most likely a result of a 
combined bedside assessment with the PC team and early 
identification of patients who would benefit from the best 
supportive care only. In our study, 25.6% of patients in the 
2022 cohort had a DNR decision recorded, compared to 
10.2% in the 2017 cohort. While this outcome leaves room 
for improvement, an analysis from the United States of 

America reported that only 15% of PDAC in-patients had a 
DNR order recorded.20

The treatment of symptoms is crucial to PC.7 Pain, 
jaundice, and jaundice-related symptoms were the most 
common in our study. The impact of the intervention on 
patient pain and symptom control was evident in the increase 
in documented reassessment of symptoms, which invariably 
resulted in improved symptom control. A significantly lower 
proportion of patients underwent invasive investigative or 
diagnostic procedures in the latter cohort, which could be 
due to improved shared decision-making, interdisciplinary 
collaboration, and continuity of care. The more considered 
use of scarce resources could account for the shorter interval 
between the time of admission to invasive diagnostic 
procedures, which decreased from a mean of 8.7 to 1.5 days.

The PC-QI did not impact the duration of hospital stay, 
total and in-hospital mortality, or survival in the two cohorts. 
Readmissions during the final 30 days of life remained high 
in both groups. However, our readmission rates were less 
than the results from Australia, where 61.2% of patients 
were readmitted despite PC, and an American study reported 
that 71% of patients visited the emergency department in the 
final 30 days of life.21,22

The significant decrease in the proportion of patients 
who attended the oncology clinic was likely the result of 
more appropriate referrals due to shared decision-making 
in the MDT meetings where oncologists and PC specialists 
were present. The high number of patients who die in the 
hospital during the index admission in both cohorts is 
concerning. It is well recognised that, in general, patients 
prefer to die at home, and in-hospital deaths are considered 
poor outcomes.23 Gomes et al.23 reported that in countries 
where integrated PC is lacking, more cancer deaths occur 
in hospitals. Patients discharged from the hospital had a 
similar mean survival (116.9 days in 2017 and 113.2 days in 
2022). This contradicts a recent Finnish study where the OS 
significantly improved after PC intervention.24

Study limitations
Our study has several limitations. Although the number of 
patients included in this study is small compared to other PC 
and PDAC studies conducted in high-income countries, our 
results showed similar outcomes.1,8,13,14,19,22,24 Secondly, the 
audit is based on documented measures only. The quality 
of interventions, such as breaking bad news and advanced 
care planning discussions, is difficult to measure objectively. 
Ideally, a QI programme should include patient and family 
feedback. However, we believe that the results of this study 
add to the limited body of evidence of PC-QI from low- and 
middle-income countries.

Conclusion
The QI programme improved the use of the in-hospital PC 
service and possibly made better use of scarce resources. 
Additional improvements, such as increasing patient and 
family participation and feedback, should further optimise 
PC quality.
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