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ABSTRACT
Background: We used a structured approach to validate chemotherapy information derived from a national
routinely collected chemotherapy dataset and from national administrative hospital data.
Methods: 10,280 patients who had surgical resection with stage III colon cancer were included. First, we
compared information derived from the national chemotherapy dataset (SACT) and from the administrative
hospital dataset (HES) in the English NHS with respect to receipt of adjuvant chemotherapy (ACT). Second, we
compared regimen and number of cycles in linked patient-level records. Third, we carried out a sensitivity
analysis to establish to what extent the impact of ACT receipt differed according to data source.
Results: 6,012 patients (58%) received ACT according to either dataset. Of these patients, 3,460 (58%) had ACT
records in both datasets, 1,649 (27%) in SACT alone, and 903 (15%) in HES alone. Of the 3,460 patients with
records in both datasets, 3,320 (96%) had matching regimens. There was good agreement on cycle number
with similar proportions of patients recorded with a single cycle (6% in SACT vs. 7% in HES) and slightly fewer
patients recorded with more than 8 cycles in SACT (32% in SACT vs. 35% in HES). 3-year cancer-specific
mortality was similar for patients receiving ACT, regardless of whether a patient received ACT according to
SACT alone (16.6%), according to HES alone (16.8%), or according to either SACT or HES (17.1%).
Conclusion: Routinely collected national chemotherapy data and administrative hospital data are highly
accurate in recording regimen and number of chemotherapy cycles. However, chemotherapy information
should ideally be captured from both datasets to avoid under-capture, particularly of oral chemotherapy from
administrative hospital data, and to minimise bias.
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1. INTRODUCTION
Chemotherapy is a critical component of oncological treatment. Evidence regarding the efficacy of
chemotherapy treatment has come from high quality, large randomised controlled trials (RCTs).[1-3] RCTs,
however, include highly selected patient populations under rigorously controlled conditions, generally underrepresenting older patients, and those who are frail or comorbid. Population-based studies, using data such as
electronic healthcare records, are needed to assess outcomes in diverse non-selected populations under
realistic clinical conditions, and can be used to complement RCT findings.[4-8]

All English National Health Service (NHS) providers are mandated to collect chemotherapy data for all patients
in routine care via the Systemic Anti-Cancer Therapy (SACT) dataset.[9] The use of this dedicated
chemotherapy dataset for research has been limited. Several studies have highlighted possible data issues, for
example that older patients and those with comorbidities are not fully represented within the dataset, and
that there might be limitations in the accurate recording of chemotherapy cycle numbers, particularly with oral
drugs.[10-15] The only study to date that has attempted to validate SACT data was carried out in a study using
general practice records of only 7% of the UK population, and no validation of chemotherapy regimens was
attempted.[15]

This study aimed to validate chemotherapy data in a contemporary national cohort of patients with
pathological stage III colon cancer, identified from the National Bowel Cancer Audit (NBOCA), who had
undergone potentially curative surgical resection and were candidates for adjuvant chemotherapy (ACT)
according to national guidelines.[16]

We used a structured four-step framework to compare national chemotherapy data with data available in the
Hospital Episode Statistics, a national administrative dataset of all hospital admissions in the English NHS. First,
we assessed the agreement between the two datasets for chemotherapy receipt in all patients. Second, we
compared the chemotherapy regimen and cycle number in both datasets. Regimens were established in
hospital administrative data using novel methodology to translate clinical coding guidelines into clinically
meaningful information. Third, we identified potential biases that may originate from incomplete capture of
chemotherapy in each dataset by exploring the characteristics of patients, regimens, and number of cycles
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according to which dataset information was obtained from. Lastly, we carried out a sensitivity analysis to
evaluate to what extent the observed impact of ACT has on 3-year colon cancer-specific mortality dependent
on the type of dataset that was used to capture ACT information.

2. METHODS
2.1 Chemotherapy Data Sources
2.1.1 Systemic Anti-Cancer Therapy (SACT) dataset
The SACT is a dedicated chemotherapy dataset that includes detailed drug-level information, including
administration date, drug name, dose, and administration route.[9] SACT captures chemotherapy
administered in any inpatient, daycase, outpatient or community setting, and in most hospitals the data is
collected via electronic prescribing systems.[10] In SACT, the drug name is a mandatory data item which is
mapped to a pre-defined list of regimens.

2.1.2 Hospital Episode Statistics
The Hospital Episode Statistics database (HES) is an administrative dataset of all admissions to English NHS
hospitals.[17] Inpatient and daycase chemotherapy use is captured via clinical coding, primarily through
dedicated Office of Population Censuses and Surveys Classification of Surgical Operations and Procedures, 4 th
revision (OPCS-4) codes[18], with chemotherapy-related International Classification of Diseases, 10th revision
(ICD-10) codes also available (Appendix 1).[19]

2.2 Study population
2.2.1 National Bowel Cancer Audit
The National Bowel Cancer Audit (NBOCA) is a prospective mandatory database for all newly diagnosed
colorectal cancer patients in the English NHS. Patients aged 18 years and above with a primary diagnosis of
colon cancer, according to ICD-10 code C18, undergoing major resection at an English NHS hospital between 1
June 2014 and 30 April 2017 with pathological stage III colon cancer were identified in the NBOCA database.
Cancers of the appendix were excluded.
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10,280 NBOCA records were identified. These records were linked at patient-level to HES records, and to SACT
records containing a colorectal cancer ICD-10 diagnosis code (C18-C20). Only SACT records between 30 June
2014 and 30 April 2018 were used because not all English NHS chemotherapy providers were submitting SACT
data before 1 July 2014.[10] This ensured that all patients were followed up for at least 12 months from the
date of surgery, allowing sufficient time for ACT completion. Linkage to SACT included all chemotherapy for
each patient regardless of treatment intent (e.g. curative or palliative).

2.3 Measuring adjuvant chemotherapy
According to clinical guidelines for stage III colon cancer, standard ACT is considered to be fluoropyrimidine
monotherapy (5-fluorouracil (5-FU) or capecitabine), or combination therapy as either 5-FU with oxaliplatin
(FOLFOX), or capecitabine with oxaliplatin (CAPOX).[16]

For both datasets, the same rules were applied to determine which chemotherapy had been given in the
adjuvant setting. First, restriction to the four standard regimens above was applied. Second, chemotherapy
needed to have been started within 4 months of the NBOCA date of surgery and completed within 9 months of
the first chemotherapy cycle, with gaps no larger than 3 months between consecutive cycles. Third, any
patients who switched regimens partway through treatment to a non-standard regimen were assumed to have
switched to palliative chemotherapy (Figure 1).

2.4 Establishing chemotherapy regimens within HES
HES does not provide regimen names. However, the National Tariff Chemotherapy Regimens List provides
guidance on which OPCS-4 procurement and delivery codes should be used in HES, according to whether the
chemotherapy is recorded as an inpatient or daycase administration, and which regimen is administered
(Appendix 2).[18] Chemotherapy regimens were therefore indirectly captured in HES using novel methodology
involving these codes.
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2.5 Clinical characteristics
Data regarding sex, age, performance status, pathological T- and N-staging, surgical urgency and surgical
access were obtained from NBOCA records. The Royal College of Surgeons’ (RCS) Charlson comorbidity score
was derived from ICD-10 codes recorded in the HES dataset in the year preceding colon cancer diagnosis.[20]
The hospital where the surgery was performed was identified according to NBOCA data. University teaching
hospital status was determined according to the hospitals’ membership of the University Hospital Association
of United Kingdom University Hospitals.[21] Information about on-site chemotherapy facilities were collected
in a national NBOCA survey of colorectal cancer services.[22]
Dates and causes of death were obtained from linked Office for National Statistics (ONS) mortality data.[23]

2.6 Stepwise validation framework
2.6.1 Patient-level agreement of receipt, regimen and number of cycles of ACT
First, patient-level agreement between SACT and HES with respect to ACT receipt and regimen was explored
using a contingency table. Second, in patients who had linked SACT and HES records, agreement between the
number of chemotherapy cycles recorded in each dataset was evaluated using Bland-Altman analysis with a
line of best fit.[24] The distribution of recorded number of cycles according to each dataset was compared
using bar charts.

2.6.2 Evaluating potential biases from incomplete capture within each dataset
Third, clinical characteristics, regimens and numbers of cycles were compared between patients with ACT
captured in SACT alone, HES alone, or both datasets, using chi-squared tests to calculate p-values, using 0.05
as the statistical significance level.

2.6.3 Sensitivity of findings to the data source
Fourth, the 3 -year colon cancer-specific mortality from the NBOCA date of surgery was estimated separately
for patients according to receipt of ACT. This was estimated using a competing risks method in which death
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from other causes was the competing event.[25] Survival times were censored at 3 years after surgery or, if
earlier, on the date of the last available death record, which was 10th February 2020. These mortality estimates
were compared between analyses in which ACT receipt was identified in SACT alone, HES alone, or in either
SACT or HES.

3. RESULTS
3.1 Patient-level agreement of receipt of adjuvant chemotherapy
10,280 patients were identified who had undergone surgical resection with pathological stage III colon cancer.
6,012 (58%) were identified as having received ACT according to either SACT or HES (Table 1). Of these 6,012
patients, 3,460 patients (58%) had ACT according to both datasets, 1,649 patients (27%) had ACT according to
SACT alone, and 903 patients (15%) according to HES alone. Overall, there was 75% agreement between the
two datasets (concordant cells / total number of patients). 68% of patients with ACT identified in SACT had
ACT according to HES, and 79% of patients with ACT identified in HES had ACT according to SACT.

3.2 Patient-level agreement of recorded regimen and cycle number
Of the 3,460 patients with ACT recorded in both datasets, 3,320 (96%) had matching regimens in HES and SACT
(Table 2). The Bland-Altman plot demonstrated reasonable agreement between the numbers of cycles
recorded in each dataset for patients with ACT records in both (Figure 2). The 95% limits of agreement were 6.84 to 6.52. The line of best fit was very close to a zero mean difference in cycles which demonstrated good
overall agreement across the range of mean number of cycles.

For the 3,460 patients with ACT recorded in both datasets, the overall distribution of the number of recorded
cycles was similar regardless of data source, including the proportion of patients with a single cycle of
chemotherapy recorded (6% in SACT vs. 7% in HES) (Figure 3a). HES captured slightly more patients having
more than 8 cycles of chemotherapy (32% in SACT vs. 35% in HES).
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3.3 Evaluating potential biases from incomplete capture within each dataset
Patients identified as having ACT in only one dataset were significantly more likely to be older, more comorbid,
and less fit, compared to patients captured in both datasets (Table 3).
Patients identified as having ACT in SACT alone also tended to have less advanced nodal disease, and were
more likely to have undergone major resection in a hospital without chemotherapy facilities on-site. Patients
identified as having ACT in HES alone were more likely to have undergone major resection in a hospital that
was not a university teaching hospital, and more likely to have had their major resection in a hospital with onsite chemotherapy facilities (Table 3).

There were statistically significant differences in capture of regimen according to dataset (P<0.001) (Table 4).
Patients with ACT recorded in SACT alone were more likely to have received capecitabine, compared to
patients in HES alone who were more likely to have received CAPOX.

Patients with ACT identified within a single dataset had a higher proportion of patients with a single cycle of
chemotherapy recorded (11% for SACT alone and 12% for HES alone compared to 6% and 7% for patients with
ACT identified in both datasets) (Figure 3a and 3b).

3.4 Sensitivity of findings to the data source
For patients classified as receiving ACT in either dataset (n=6,012), the 3-year colon cancer-specific mortality
was 17.1% (95% CI: 16.1% to 18.0%). This was 16.8% (95% CI: 15.7% to 17.9%) in patients classified as receiving
ACT according to HES alone (n=4,363), and 16.6% (95% CI: 15.6% to 17.7%) in patients classified as receiving
ACT according to SACT alone (n=5,109).

For patients classified as not receiving ACT in either dataset (n=4,268), the 3-year colon cancer-specific
mortality was 34.8% (95% CI: 33.4% to 36.2%). This was only slightly higher than the 30.1% (95% CI: 28.9% to
31.2%) observed in patients classified as not receiving ACT according to HES alone (n=5,917), and the 32.1%
(95% CI; 30.9% to 33.4%) observed in patients classified according to SACT alone (n=5,171).
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4. DISCUSSION
This study used a structured validation framework to examine the capture of ACT receipt and the accuracy of
recording of regimen and cycle number in routinely collected national chemotherapy data (SACT) and
administrative hospital data within the English NHS.[9] These datasets can be used in isolation or linked
together, as well as linked at patient-level to other data sources, in order to inform improvements in service
provision, clinical practice, and patient outcomes.[10]

Both datasets were found to be accurate in recording regimen type and cycle number. To our knowledge, the
use of detailed coding within HES to assign chemotherapy regimens has not previously been explored. National
guidelines exist which explicitly instruct on the recording of chemotherapy codes for financial reimbursement
within hospital administrative data, meaning that their use should be standardised and this novel methodology
transferable to other cancer types.[18]

This study did, however, highlight issues of incomplete capture of ACT in both datasets, particularly within
hospital administrative data. Differences were demonstrated in clinical characteristics and regimens captured,
although mortality rates remained comparable regardless of data source. Ideally, both sources of
chemotherapy data should be used together to maximise capture of ACT and, in that way, reduce the potential
for bias.

The main limitation of this study was that we did not consider HES outpatient data which might have captured
more patients, in particular those receiving oral drugs, although capture of diagnosis and procedure coding
within HES outpatient data is known to be very incomplete.[26]

Another limitation was that cycles were not matched between the two datasets according to dates. However,
the same algorithm for determining ACT was applied to each dataset, and 90% of patients with ACT records in
both datasets had a first chemotherapy date that matched within one week, in line with a previous study.[15]
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The proportion of patients identified as receiving ACT according to either dataset is similar to other
population-based studies.[27] In addition, the proportion of all patients recorded as receiving ACT according to
hospital administrative data alone was 15%, comparable to previous work showing 12.5%.[15]

Reasons for patients being captured in only one dataset are likely multifactorial. However, the most important
reason appears to be differences in the capture of chemotherapy delivered in outpatient and community
settings, as demonstrated by 60% of all capecitabine being captured in the dedicated chemotherapy dataset
alone.

Poor submission of SACT data may explain why some ACT is captured in HES alone. SACT case ascertainment
has been linked to the availability of electronic prescribing (e-prescribing).[10] This is supported by our results
showing that fewer patients in HES alone were managed in a university teaching hospital. It might be expected
that the uptake of e-prescribing is higher in larger, academic oncology units.

The novel methodology used to assign chemotherapy regimens within hospital administrative data is
important. First, it reduces overestimation of ACT cycles by limiting the inclusion of chemotherapy given
outside the adjuvant setting. Second, it facilitates more clinically meaningful interpretation of hospital
administrative data and can be adapted for other cancer types.

This study showed that for patients with records in both datasets, the proportion recorded as having only one
cycle was similar in each dataset. In addition, the higher proportion of single cycles recorded when ACT was
captured in a single dataset were consistent regardless of data source. This is therefore more likely to reflect
clinical characteristics rather than a data quality issue.[10] Older, less fit patients are more likely to discontinue
chemotherapy early due to toxicity, and these are the patients more likely to be captured in only one dataset.

Concerns about the capture of oral chemotherapy within SACT have been raised.[28] However, our results
showed that reporting of capecitabine was considerably more complete in SACT, and the higher proportion of
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patients with just one cycle of capecitabine recorded in one dataset alone could again be explained by the
older, less fit population.

Patients captured in SACT alone tended to be older, less fit, have less advanced disease, and were more likely
to receive fewer than 8 cycles. Capecitabine therapy consisted of 8 cycles as standard practice during the
timeframe of this study.[29 30] Capecitabine monotherapy is also often favoured in the elderly, as well as
those with low-risk cancer (T1-T3 and N1 disease), due to uncertain survival advantages and neurotoxicity
associated with combination therapy.[31 32]

Hospital administrative data was more likely to have ACT missing if surgery was performed at a hospital which
did not have on-site chemotherapy. This is likely explained by several tertiary oncology centres notably not
recording chemotherapy within this dataset. Patients receiving ACT in tertiary centres are usually referred
from hospitals which are different to those in which they underwent surgery.

Our findings are in line with those previously reported in lung cancer patients which suggested older, more
comorbid patients might be under-represented in SACT, and raised concerns that mortality in those receiving
chemotherapy may then be underestimated.[15] However, our study showed similar survival outcomes for
those receiving chemotherapy regardless of which data source was used to classify ACT receipt. A higher
mortality and larger absolute difference between those receiving and those not receiving ACT according to
both datasets, compared to those classified by one dataset, supports the interpretation that the classification
of ACT receipt is more accurate when both datasets are in agreement.

This study highlights the importance of validating routinely collected data, either national chemotherapy or
administrative hospital data, on real world chemotherapy practice within specific cancer types. For example,
some of the biases demonstrated were due to differential capture of oral chemotherapy which may not be
applicable to all cancers. However, the transparent structured validation can be applied to other cancer types
as well as different lines and types of chemotherapy, such as hormonal and biological agents.
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The dedicated chemotherapy dataset is the first national dataset of its kind, relying largely on capture of data
from e-prescribing systems. This data can be linked at patient-level to other national datasets, providing
invaluable opportunities for research.[12] Many European countries, the United States, Australia and New
Zealand, have been expanding e-prescribing within primary care[33], and this study adds further rationale for
implementing e-prescribing in secondary care to reduce data collection burden if not already available.

5. CONCLUSION
This study has demonstrated the accuracy of data from a national chemotherapy dataset (SACT) and
administrative hospital dataset (HES) for patients with stage III colon cancer receiving chemotherapy in the
English NHS when records are present from both sources. However, chemotherapy information should ideally
be captured from both datasets to avoid under-capture, particularly of oral chemotherapy in administrative
hospital data, and to minimise bias.

This methodology should facilitate more accurate and robust national reporting of chemotherapy use and
outcomes, with applicability across different cancer types. Other countries should consider the feasibility of eprescribing for the routine collection of national dedicated chemotherapy data which can be linked to other
data sources in order to inform healthcare quality improvement.

Acknowledgements: This study was based on data collected by the National Bowel Cancer Audit linked to the
Systemic Anti-cancer Therapy database (https://www.chemodataset.nhs.uk/home) made available by the
National Cancer Analysis and Registration Service and Hospital Episode Statistics Admitted Patient Care made
available by NHS Digital (https://digital.nhs.uk/data-and-information/data-tools-and-services/dataservices/hospital-episode-statistics).
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Table 1 - Numbers of patients identified as commencing ACT within 4 months of surgical resection with
pathological stage III colon cancer, according to either SACT or HES datasets

ACT according to HES
Yes
No
Total

ACT according to SACT
Yes
No
3,460*
903*
1,649*
4,268
5,109
5,171

*6,012 patients (58%) were identified as receiving ACT according to SACT and/or HES
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Total
4,363
5,917
10,280

Table 2 – Numbers of patients receiving each standard ACT regimen according to SACT and HES, for patients
with ACT in both datasets (n=3,460)

First adjuvant
SACT regimen
5-FU
FOLFOX
Capecitabine
CAPOX

5-FU
252
7
6
0

First adjuvant HES regimen
FOLFOX
Capecitabine
31
1,097
2
8

1
0
391
3
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CAPOX
1
18
63
1,580

Table 3 – Patient, tumour and hospital-level characteristics according to the dataset capturing ACT use
SACT and HES
(n=3,460)
No.
%

HES alone
(n=903)
No.
%

SACT alone
(n=1,649)
No.
%

Sex

χ2
P values
0.827

Male
Female

1,832
1,628

52.9
47.1

483
420

53.5
46.5

862
787

52.3
47.7

Age

<0.001
<60
60-69
70-79
=>80

992
1,250
1,024
194

28.7
36.1
29.6
5.6

250
296
287
70

27.7
32.8
31.8
7.8

357
463
703
126

21.6
28.1
42.6
7.6

RCS Charlson Score

0.001
0
1
≥2

2,242
944
274

64.8
27.3
7.9

549
276
78

60.8
30.6
8.6

996
475
178

60.4
28.8
10.8

Performance Status

<0.001
0
1
≥2
Missing

1,854
871
228
507

62.8
29.5
7.7
14.7

522
215
75
91

64.3
26.5
9.2
10.1

765
534
157
193

52.5
36.7
10.8
11.7

Pathological T-stage

0.072
T1/T2
T3
T4
Missing

294
1,756
1,409
1

8.5
50.8
40.7
0

75
445
382
1

8.3
49.3
42.4
0.1

158
877
614
0

9.6
53.2
37.2
0

Pathological N-stage

0.005
N1
N2

2,158
1,302

62.4
37.6

534
369

59.1
40.9

1,080
569

65.5
34.5

Surgical Urgency

0.001

Elective/Scheduled
Emergency/Urgent
Missing

2,802
653
5

81.1
18.9
0.1

680
222
1

75.4
24.6
0.1

1,315
330
4

79.9
20.1
0.2

Surgical Access

0.004

Open operation
Laparoscopic converted
Laparoscopic
Missing

1,179
258
2,008
15

34.2
7.5
58.3
0.4

361
71
470
1

40.0
7.9
52.1
0.1

582
148
916
3

35.4
9.0
55.7
0.2

Chemotherapy on-site

<0.001
No
Yes

224
3,236

6.5
93.5

15

46
857

5.1
94.9

434
1,215

26.3
73.7

University Teaching Hospital

<0.001
No

2,547

73.6

744

82.4

1,234

74.8

Yes

913

26.4

159

17.6

415

25.2
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Table 4 – Distribution of ACT regimen according to whether the patient has ACT in both HES and SACT, SACT
only, or HES only. χ2 test for association: P value=<0.001
Regimen

SACT and HES

SACT only

HES only

(n=3,640)

(n=1,649)

(n=903)

285 (63.1)

76 (16.8)

91 (20.1)

452

8.2
1,122 (63.2)

4.6
404 (22.7)

10.1
250 (14.1)

7.5
1,776

32.4
462 (32.7)

24.5
854 (60.4)

27.7
97 (6.9)

29.5
1,413

(Column %)
CAPOX

13.4
1,591 (67.1)

51.8
315 (13.3)

10.7
465 (19.6)

23.5
2,371

(Column %)

46.0

19.1

51.5

39.4

5-FU
(Column %)
FOLFOX
(Column %)
Capecitabine
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Overall
(n=6,012)

Figure 1 – Algorithms applied to SACT and HES records to establish ACT and resulting final patient cohorts
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Figure 2 – Bland-Altman plot demonstrating agreement between the mean number of cycles of chemotherapy
according to SACT and HES at patient-level, and the difference between the number of cycles recorded in HES
and SACT at patient-level, for patients with ACT in both datasets (n=3,460)
Least squares
regression line

Data points;
darkness of colour is
proportional to the density
of the data
95% limits of
agreement
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Figure 3a - Bar chart demonstrating the distribution of total ACT cycles recorded in SACT compared to HES, for
patients with ACT in both datasets (n=3,460)
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Figure 3b - Bar chart demonstrating the distribution of total ACT cycles recorded in SACT compared to HES for
those patients with ACT in SACT only (1,649) and HES only (n=903)
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Figure 4 – Cumulative incidence function graphs for 3-year colon cancer-specific mortality with competing risk
of other causes of death stratified by receipt of ACT, according to classification within a) HES only b) SACT only
and c) both datasets
a)

b)
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c)
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Appendix 1 - OPCS-4 and ICD-10 codes for chemotherapy use in HES

OPCS-4 code
X701
X702
X703
X704
X705
X708
X709
X711
X712
X713
X714
X715
X718
X719
X721
X722
X723
X724
X728
X729
X731
X738
X739
X748
X749
X352
X373
X384
ICD-10 code
Z082
Z292
Z511
Z512
Z542

Classification
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 1
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 2
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 3
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 4
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 5
Other specified procurement of drugs for chemotherapy for neoplasm in Bands 1-5
Unspecified procurement of drugs for chemotherapy for neoplasm in Bands 1-5
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 6
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 7
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 8
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 9
Procurement of drugs for chemotherapy for neoplasm for regimens in Band 10
Other specified procurement of drugs for chemotherapy for neoplasm in Bands 6-10
Unspecified procurement of drugs for chemotherapy for neoplasm in Bands 6-10
Delivery of complex chemotherapy for neoplasm including prolonged infusional treatment at first
attendance
Delivery of complex parenteral chemotherapy for neoplasm at first attendance
Delivery of simple parenteral chemotherapy for neoplasm at first attendance
Delivery of subsequent element of cycle of chemotherapy for neoplasm
Other specified delivery of chemotherapy for neoplasm
Unspecified delivery of chemotherapy for neoplasm
Delivery of exclusively oral chemotherapy for neoplasm
Other specified delivery of oral chemotherapy for neoplasm
Unspecified delivery of oral chemotherapy for neoplasm
Other specified other chemotherapy drugs
Unspecified other chemotherapy drugs
Intravenous chemotherapy
Intramuscular chemotherapy
Subcutaneous chemotherapy
Classification
Follow-up exam after chemotherapy for malignant neoplasm
Other prophylactic chemotherapy
Chemotherapy session for neoplasm
Other chemotherapy
Convalescence following chemotherapy
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Appendix 2 – OPCS-4 delivery and procurement codes used to determine ACT regimen within HES according to
the National Tariff Chemotherapy Regimens List

Inpatient chemotherapy
ACT Regimen
5-FU
FOLFOX
Capecitabine
CAPOX

Daycase chemotherapy

Procurement Code

Procurement Code

Delivery Code

Overall Code

X701
X704
X702
X711

X701
X704
X702
X711

X721 or X723
X721
X731
X722

X701 and X721/X723
X704 and X721
X702 and X731
X711 and X722

The code combinations for other potential colorectal chemotherapy regimens were checked to ensure that the
same codes were not being used for other regimens. Inpatient chemotherapy is coded with a procurement
code only, in comparison to daycase chemotherapy which has both procurement and delivery codes.

For each of CAPOX and 5-FU, two procurement codes were available which could potentially impact on the
recording of their inpatient delivery. For 5-FU, X702 or X701 could be coded, and for CAPOX this could be X704
or X711. However, less than 1% of HES records had chemotherapy recorded as an inpatient and, when
comparing linked SACT-HES data, >80% of recorded codes were X701 and X711 respectively. These factors
meant that the chances of 5-FU and capecitabine, or CAPOX and FOLFOX, being misclassified when recorded as
an inpatient were very low.

Similarly, 5-FU had two delivery codes available which were X721 and X723. Any possible combinations of
procurement and delivery codes for 5-FU remained unique, and therefore this was not an issue for the coding
of daycase 5-FU.
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