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There is a growing interest in using person-level linked data to measure
the use of systemic anticancer therapies to assess treatment utilisation,
disparities in access to treatment and real-world population-level
effectiveness. In Australia, anticancer medicines are largely subsidised by the
Australian Government under the Pharmaceutical Benefits Scheme (PBS).1,2
Administrative processes in hospitals and changing policies may affect the
claims data that are available for data linkage. It is not fully understood how
complete the capture of anticancer medicine dispensing is in PBS data.
Hospital inpatient and Medicare Benefits Schedule (MBS) data also capture
some anticancer medicine administration, although information on exact
medicines used is not available.
This study examined people undergoing systemic antineoplastic therapy
(chemotherapy, targeted therapy) in New South Wales (NSW) public facilities
in 2008–2012 to ascertain:
1. Capture of anticancer medicine use in PBS data, and
2. ‘Fact of treatment’ capture by PBS, MBS and inpatient data combined
(i.e., any evidence that anticancer therapy was used).

Methods
We used NSW Clinical Cancer Registry (2008–2012) (ClinCR) data linked with
PBS, NSW Admitted Patient Data Collection (APDC) and MBS data. Linkage
was performed by the Centre for Health Record Linkage and Australian
Institute of Health and Welfare (AIHW) Data Integration Services Centre.
ClinCR data are available for people treated in the majority of NSW public
hospitals.3 The ClinCR is not a population-based registry. It includes initial
episodes of care within 18 months after cancer diagnosis for people treated in
public facilities within 12 Local Health Districts in NSW.4 Treatment data were
collected from source system and medical records and reviewed by local
clinical data managers.
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Results

We included people diagnosed with breast (ICD10-AM code C50), colon (C18), head and neck (C0014,C15.3,C30.0,C31.0-31.1,C32-33), lung (C34),
neurological (C71,C72.8-72.9), ovarian (C56,C57.0)
or pancreatic (C25) cancer in NSW in 2008–2012
who underwent systemic antineoplastic therapy
(chemotherapy, targeted therapy) within 6 months from
diagnosis, as recorded in the ClinCR. These cancer types
were selected because they are commonly treated with
systemic antineoplastic medicines. Treatment records
for hormonal therapies, supportive care medications and
clinical trials were excluded. Hormonal therapies were
excluded because they are commonly dispensed in a
community setting.
The PBS, APDC and MBS data were used to examine
whether patients had systemic anticancer therapy records
within +/- 60 days from the ClinCR treatment start date.
This time period was selected because it was considered
to capture the processing of PBS prescriptions in public
hospitals. We included PBS claims for antineoplastic
agents (ATC code L01). The APDC procedure and MBS
item codes are provided in Appendix 1 (available from:
https://figshare.com/articles/Anticancer_medicine_
capture_-_Appendices_docx/11819958). Results were
presented as percentage of people with an anticancer
record in the ClinCR who had anticancer therapy records
in the PBS, APDC, or MBS alone, or in any of the datasets
(‘fact of treatment’).
This study was approved by the NSW Population
and Health Services Research Ethics Committee
(HREC/15/CIPHS/15) and the AIHW Ethics Committee
(EO2016/1/224).

The PBS data capture was generally high but varied
depending on cancer site (Figure 1, Appendix 2,
available from: https://figshare.com/articles/Anticancer_
medicine_capture_-_Appendices_docx/11819958). The
highest capture was detected for neurological cancers
(92%) and the lowest capture for head and neck cancers
(57%). For all other cancer sites, capture was >80%. The
MBS capture depended on cancer site (range 12–94%)
and was generally higher than PBS capture, except
for colon and neurological cancers. Capture by APDC
alone was modest (range 7–33%). The capture of ‘fact of
treatment’ (PBS, MBS or APDC) was high for all cancers,
ranging from 94% for neurological cancers to 97% for
head and neck cancers.

Discussion
Capture of ‘fact of treatment’ by the PBS, MBS and
inpatient data for people receiving systemic anticancer
therapy in NSW public facilities was high for all cancer
sites (≥94%). Capture by the PBS, MBS or by inpatient
data alone differed by cancer site and likely reflects
different treatment options and modes of delivery for
each cancer. For example, if oral anticancer medicines
are the main treatment, this would be captured by the
PBS with limited capture in other data sources since
these medicines are usually supplied by community
pharmacies.

Figure 1. Capture of anticancer medicine use (%) compared with NSW ClinCR data (2008–2012) by cancer site
and data source
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For studies examining specific medicine use, PBS
remains the only available routinely collected data
source. The PBS capture ranged between 57–92%. The
lowest capture (57%) was observed for head and neck
cancers, which was likely caused by treatments being
administered on an admitted basis. Inpatient medicine
use in NSW public hospitals is not PBS funded, however
systemic anticancer therapy is mostly administered
in an ambulatory setting on a non-admitted basis.
Hospitals may consider patients as ‘privately referred
non-admitted’ or may undertake in-house compounding
for private outpatients to access medicines under PBS
arrangements.5 Section 100 PBS claims for medicines
subsidised under special arrangements have been bulk
processed in public hospitals, which would reduce the
capture of individual-level data.1 The Efficient Funding
of Chemotherapy program came into effect in public
hospitals in April 2012 and caused a shift to individuallevel processing of some chemotherapy items, increasing
PBS capture. Before July 2012, medicines which cost
below the PBS patient copayment threshold were not
captured in PBS data. However, this is likely to have had
only a minor impact on anticancer medicine capture due
to their high cost. Medicine use is also not captured in
PBS data when medicines are funded by hospitals or
privately by patients; are provided by pharmaceutical
companies through access programs; are used for
non-PBS indications; or are supplied under the Special
Access Scheme.6
A previous NSW study concluded that PBS data could
reliably estimate anticancer medicine use in a sample
of women with HER2-positive breast cancer.7 To fully
understand reasons for incomplete capture of anticancer
medicine use by the PBS, a detailed examination of
treatments by cancer site will be crucial. Our estimates of
PBS capture apply to public hospitals only, as treatment
received in the private sector was not recorded in the
ClinCR. PBS capture in private hospitals is likely to be
higher, as both inpatient and outpatient medicine use in
private hospitals is PBS-funded in NSW.1 The possibility
of false-positive recording of anticancer therapy use in
the APDC and MBS is low, because these data record
medicine administration. Although the PBS data records
dispensing, rather than administration of medicines, the
possibility of false-positive recording is low because we
only included patients who had received treatment as
recorded in the ClinCR.
In conclusion, the capture of anticancer medicine use
by the PBS was generally high but varied depending on
cancer site. PBS data can be supplemented by MBS and
inpatient data, to examine use of systemic anticancer
therapy (‘fact of treatment’) with a very high capture.
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