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Purpose: Randomised controlled trials (RCTs) provide optimal evidence to assess the bene-

fits of new treatments. However, clinicians routinely rely on cross-trial comparisons to

assess competing treatments when head-to-head randomised comparisons are unavail-

able. We investigate the validity of cross-trial comparisons using individual patient data

(IPD) where patients received the same treatment protocol. We also examine the extent

to which statistical adjustment for baseline characteristics can account for inter-trial dif-

ferences in outcomes.

Patients and methods: We used pooled IPD of 378 women with advanced breast cancer assigned

to oral cyclophosphamide, intravenous methotrexate and 5-fluorouracil (CMF) in the control

arms of three first-line treatment RCTs (ANZ8101, ANZ8614 and ANZ0001) conducted between

1982and 2001. The Kaplan–Meier methodwas usedto compare progression-free survival (PFS)

and overall survival (OS) across trials. Proportional hazard models were constructed to esti-

mate the hazard rates across trials after adjustment for baseline characteristics.

Results: The distribution of baseline characteristics varied across trials. There was a statisti-

cally significant difference in survival among women treated with CMF in these trials (logrank

p = 0.009). The median OS were 17.7, 10.3 and 10.1 months for 0001, 8101 and 8614, respec-

tively. The hazard ratios for survival, adjusted for baseline characteristics differences, were

1.44 (8614) and 1.45 (8101) compared to 0001 (p = 0.03). PFS did not differ across trials (logrank

p = 0.38).

Conclusions: Caution should be exercised when interpreting results from historical cross-trial

comparisons even if the adjustment of baseline prognostic characteristics can be performed.

Cross-trial comparisons have some role in hypothesis-generating, identifying and prioritising

promising treatments for further investigation; however RCTs are still essential to guide

sound clinical practice.

� 2009 Elsevier Ltd. All rights reserved.
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available. A recent meta-analysis investigating the efficacy of

22 chemotherapy and targeted therapies in advanced breast

cancer identified RCTs reporting direct comparisons for only

45 (20%) of the possible 231 treatment comparisons.2 More-

over, when performed, RCTs become outdated quickly with

the introduction of newer, more promising agents or treat-

ment combinations. Oncologists are often challenged to inter-

pret the results of emerging research that does not include a

comparison with current best standard practice. Thus, we fre-

quently have to rely on post hoc comparisons using data from

separate trials to compare the efficacy and safety of compet-

ing treatment strategies.

Cross-trial comparisons can be defined as contemporaneous

when outcomes are compared between trials conducted dur-

ing the same time period, or historical when trials compared

are conducted at different time periods. Both types of cross-

trial comparisons are problematic and susceptible to the same

biases as those associated with non-randomised studies.1,3

Any differences in the prognostic characteristics of the trial

populations, supportive care, treatment compliance, drop-outs

and definition and measurement of end-points will reduce the

validity of these comparisons and may lead to erroneous con-

clusions. Despite these significant short-comings, cross-trial

comparisons are common. They are necessary to interpret re-

sults from single-arm phase II trials and to prioritise these

treatments for further investigation in phase III studies. Empir-

ical studies investigating the validity of this evidence provide

valuable examples for education and ongoing debate on the

appropriate use and interpretation of cross-trial comparisons.4

Using individual patient data (IPD) from three first-line ad-

vanced breast cancer trials, we investigate the validity of his-

torical cross-trial comparisons by comparing best objective

tumour response, progression-free and overall survival out-

comes for patients assigned to the same combination chemo-

therapy across the different trials. We also examine the extent

to which statistical adjustment accounts for differences in

baseline prognostic characteristics across the three trials.

2. Patients and methods

We use data from three RCTs of first-line treatments for

patients with advanced breast cancer conducted by Australia

and New Zealand Breast Cancer Trials Group (ANZ8101,

ANZ8614 and ANZ0001). Trial participants were recruited

from teaching hospitals across Australia and New Zealand.

ANZ8101, activated in June 1982, was a two-by-two factorial

RCT comparing the efficacy of doxorubicin and cyclophos-

phamide versus cyclophosphamide, methotrexate and

5-fluorouracil (CMF), administered continuously versus inter-

mittently.5 ANZ8614, activated in January 1988, was a two-

arm RCT comparing the efficacy of mitoxantrone versus

CMF plus prednisone.6 ANZ0001, activated in June 2001, was

a three-arm RCT comparing the efficacy of intermittent cape-

citabine versus continuous capecitabine versus CMF plus

prednisone.7

2.1. Patients

The eligibility criteria for patients enrolled in the three trials

were similar. Patients had histologically confirmed breast car-
cinoma with measurable or evaluable recurrent or metastatic

disease, adequate bone marrow, hepatic and renal function,

and were available for follow-up. Patients were excluded if

they had received cytotoxic chemotherapy for recurrent or

metastatic disease or extensive radiotherapy, or had a history

of other cancer, diabetes mellitus or cardiac failure. Patients

assigned to the intermittent CMF arm of ANZ8101 were ex-

cluded from the present analysis because this treatment

arm was not considered comparable to the CMF regimen used

in the continuous CMF arm of ANZ81015 or the two other tri-

als. All patients provided a written informed consent for par-

ticipation in the trials.

2.2. Treatments

For the present analysis, patients in each of the three trials

were treated with CMF which was administered in 28-d cycles

with oral cyclophosphamide, 100 mg/m2 daily for 14 d, and

intravenous methotrexate 40 mg/m2 and intravenous 5-fluo-

rouracil 600 mg/m2 on days 1 and 8. Oral prednisone 40 mg/

m2 for first 14 d was routinely administered in patients from

ANZ8101 and ANZ8614, and according to the oncologist’s dis-

cretion in ANZ0001.

All patients continued the initial chemotherapy regimen

until disease progression, intolerance, or unacceptable toxic-

ity. Therapy beyond initial treatment failure was at the discre-

tion of the treating oncologist.

2.3. Outcomes

The outcomes were best objective tumour response (OTR), pro-

gression-free survival (PFS) and overall survival (OS). OTR rate

was measured as the proportion of patients with evaluable

disease who achieved a complete response (CR) or partial re-

sponse (PR), where World Health Organisation (WHO) criteria8

were used for ANZ8101 and ANZ8614 and Response Evaluation

Criteria in Solid Tumours (RECIST)9 were used for ANZ0001. PFS

was measured from randomisation to the date of first docu-

mented disease progression. OS was measured from randomi-

sation to the date of death or last known date of follow-up.

2.4. Analysis

Discrete data were compared using Fisher’s exact test. PFS

and OS were estimated using the Kaplan–Meier method,

and differences between trials were compared using the log-

rank test.10 Cox proportional-hazard models were used to

estimate differences in PFS and OS between trials.11 Multivar-

iable analyses with backward stepwise selection of variables

were performed for both PFS and OS to calculate the adjusted

hazard ratios (AHRs) to account for any differences in base-

line characteristics. All the analyses were two sided with no

adjustment for multiple comparisons.

3. Results

3.1. Patient characteristics

A total of 378 patients, with a median follow-up of 4.8 years,

were included in this pooled analysis. All patients received



Table 1 – Baseline characteristics of women receiving CMF chemotherapy.

Trial ANZ8101 ANZ8614 ANZ0001 p
n = 75 n = 194 n = 109

Characteristic (%) (%) (%)

Age (years)
650 27 33 21 0.02
51–60 37 25 23
>60 36 43 56

Menstrual status
Premenopausal 17 22 11 0.02
Postmenopausal 68 68 84
Unknown 15 10 5

Extent of disease
Local or regional disease only 8 9 21 0.003
Distant disease only 49 47 52
Local or regional and distant disease 43 44 27

Disease-free interval
62 years 56 50 28 <0.001
>2 years 44 50 72

Time from recurrence to randomisation
61 year 73 55 44 <0.001
>1 year 27 45 56

Performance status
0 34 30 37 0.008
1 26 42 48
2 28 21 11
P3 12 7 5

Previous adjuvant chemotherapy 12 18 37 <0.001

Previous endocrine therapy 64 81 79 0.008

Oestrogen-receptor status
Negative 21 27 23 <0.001
Positive 24 31 59
Unknown 55 41 18

Progesterone-receptor status
Negative 24 26 32 0.001
Positive 17 27 40
Unknown 59 47 28

Metastatic sitesa

Bone 64 68 70 0.7
Liver 32 38 47 0.1
Lymph node 37 36 33 0.8
Lung 32 32 34 0.9
Pleura 27 19 22 0.4
Brain 4 3 3 0.9

CMF – cyclophosphamide, methotrexate and 5-fluorouracil chemotherapy.

a More than one site could have been involved, so percentages sum to more than 100%.
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at least one cycle of CMF chemotherapy. The baseline prog-

nostic characteristics varied widely across the three trials.

For example, patients in ANZ0001 were older, had a longer

disease-free interval and tended to receive previous adjuvant

chemotherapy as compared to patients in ANZ8101 and

ANZ8614. Table 1 summarises the baseline characteristics of

patients across the three trials.

3.2. Objective tumour response

The OTR rates were 52%, 38% and 20% for ANZ8101, ANZ8614

and ANZ0001, respectively (Table 2). Of the 69 (92%) patients
assessable for response in ANZ8101, 5 (7%) had a CR, 31 (45%)

had a PR, 16 (23%) had stable disease (SD) and 17 (25%) had pro-

gressive disease (PD). In ANZ8614, 178 (92%) patients were

assessable for response and 9 (5%) had a CR, 61 (34%) had a

PR, 78 (44%) had SD and 30 (17%) had PD. In ANZ0001, 95 (87%)

patients were assessable for response and 1 (1%) had a CR, 18

(19%) had a PR, 45 (47%) had SD and 31 (33%) had PD.

3.3. Progression-free survival

The median time to first disease progression was 5.5 months

in ANZ8101, 5.6 months in ANZ8614 and 7.1 months in



Table 2 – Comparisons of outcomes across three trials.

Trials OTRa Median PFS (months) Median OS (months) Hazard ratiob (PFS) Hazard ratiob (OS)

ANZ0001 20% 7.1 17.7 1.00 1.00
ANZ8614 38% 5.6 10.1 1.12 1.45
ANZ8101 52% 5.5 10.3 0.92 1.47

p < 0.0001 p = 0.38 p = 0.009
a Combined complete response (CR) and partial response (PR) rates. The p-value is based on Fisher’s test.
b Hazard ratio is unadjusted for baseline prognostic characteristics. The p-value is based on logrank test.
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ANZ0001 (logrank p = 0.38, Table 2 and Fig. 1A). The unad-

justed hazard ratio (HR) for PFS was 1.12 (95% CI, 0.87–1.43)

for ANZ8614 and 0.92 (95% CI, 0.67–1.27) for ANZ8101 when

compared with ANZ0001. Trial was not statistically signifi-

cantly associated with PFS with or without adjustment for

baseline characteristics.

3.4. Overall survival

Median overall survival times were 10.3 months in ANZ8101,

10.1 months in ANZ8614 and 17.7 months in ANZ0001 (log-

rank p = 0.009, Table 2 and Fig. 1B). The unadjusted HRs were

1.45 (95% CI, 1.13–1.88) for ANZ8614 and 1.47 (95% CI, 1.08–

2.01) for ANZ8101 when compared with ANZ0001.

Table 3 summarises the unadjusted HR for overall survival

for all baseline characteristics that were clinically important

in patients with advanced breast cancer. Age, performance

status, liver and brain metastasis, total tissue sites of metas-

tasis, oestrogen receptor status, serum haemoglobin, neutro-

phil and alkaline phosphatase were baseline characteristics

that remained statistically significantly associated with OS

in multivariate analysis (Table 4).

3.5. Multivariable analysis

Trial was statistically significantly associated with OS in the

multivariable model. The AHRs were 1.44 (95% CI, 1.08–1.93)

for ANZ8614 and 1.45 (95% CI, 1.00–2.09) for ANZ8101 when

compared with ANZ0001 (p = 0.03) (Table 4 and Fig. 2).

3.6. Survival after disease progression

Median survival after disease progression was 5.5 months in

ANZ8101, 5.4 months in ANZ8614 and 10.1 months in

ANZ0001 (logrank p = 0.10, Fig. 1C). The unadjusted HRs were

1.29 (95% CI, 0.99–1.68) for ANZ8614 and 1.36 (95% CI, 0.98–

1.88) for ANZ8101 when compared with ANZ0001 (p = 0.10).

The AHRs were 1.38 (95% CI, 1.03–1.85) for ANZ8614 and 1.39

(95% CI, 0.95–2.03) for ANZ8101 when compared with 0001

(p = 0.07).
4. Discussion

This study provides empirical evidence of the limited validity

of historical cross-trial comparisons. This pooled dataset pro-

vides the unique opportunity to compare outcomes for pa-

tients treated with the same combination chemotherapy in

three different ANZBCTG trials. These trials were conducted
in similar settings but over a time span of 20 years. Patients

enrolled in the most recent trial, ANZ0001 (enrolment year

2001), had a statistically significantly longer median OS of

17.7 months when compared with patients enrolled in the

two earlier trials (median OS 10.3 months for ANZ8614 (enrol-

ment year 1982) and 10.1 months for ANZ8101 (enrolment

year 1988). Paradoxically, ANZ8101 had the best tumour re-

sponse rates of 52% when compared with ANZ8614 (38%)

and ANZ0001 (20%). Furthermore, there was no inter-trial dif-

ference in PFS.

We demonstrate that statistical adjustment is able to ac-

count for some but not all inter-trial differences in OS (unad-

justed trial p-value = 0.009, adjusted trial p-value = 0.03). As

compared to ANZ0001, the AHRs for ANZ8614 and ANZ8101

were 1.43 and 1.45, respectively. Assuming no true difference

in CMF efficacy over time, the 43–45% excess in adjusted haz-

ard observed in ANZ8614 and ANZ8101 is likely to be due to

bias from differences in patient selection and/or other factors

such as changes in treatment, practice or measurement over

time as well as some chance effect. The bias is likely to be

from multiple sources apart from differences in baseline

prognostic characteristics.

Our findings provide a timely reminder that historical

cross-trial and other non-randomised comparisons should al-

ways be interpreted with caution. This and other studies3,4

have consistently highlighted the significance of this prob-

lem. In addition to prognostic factor bias, non-randomised

studies are susceptible to other common sources of bias:

selection bias due to differences in physician- or self-selec-

tion into the study; diagnostic and staging bias due to differ-

ences in the methods and criteria for identifying eligible

patients for the study; performance bias due to differences

in supportive care and other auxiliary patient management;

detection bias due to differences in methods and criteria of

patient evaluation; and, attrition bias due to differences in pa-

tient adherence and follow-up.1,3,12 One or more of these

sources of bias can be present in any non-randomised study

where their magnitude and direction cannot be easily ascer-

tained or minimised.

The three trials shared important similarities that are not

common to all historical cross-trial comparisons. In particu-

lar, they were conducted by the same cooperative trial group

and followed similar protocols. Patients were prospectively

recruited using similar eligibility criteria and outcomes were

assessed using similar definitions for PFS and OS. Enrolment

took place in hospital settings located within the same

geographical region with similar treatment approaches for

advanced breast cancer. Thus, this study might be less

vulnerable to bias due to differences in patient selection,
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Fig. 1 – Kaplan–Meier estimation of PFS, OS and survival

after disease progression.
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evaluation and follow-up than historical comparisons

conducted across RCTs conducted by different groups of

oncologists in different settings and different countries. Fur-

thermore, the availability of IPD allowed rigorous statistical

adjustment for baseline patient characteristics to minimise

prognostic factor bias. The statistical adjustment accounts

for established prognostic factors such as age, performance
status, disease free interval, hormone receptor status and

prior adjuvant treatments.13–16 Other prognostic factors, such

as baseline neutrophil and alkaline phosphatase, were also

identified and included in the statistical model.17,18

There are number of possible explanations for some of the

differences in the inter-trial response rates and survival out-

comes observed in this study. Firstly, the evaluation of tu-

mour responses was based on the WHO criteria8 for

ANZ8101 and ANZ8614 and the more rigorous RECIST criteria9

for ANZ0001. Secondly, advances in imaging technology, such

as the 64-slice computed tomography scanners, may have led

to both a ‘stage migration’ effect with the inclusion of pa-

tients with an earlier diagnosis of advanced disease, and the

earlier detection of disease progression for patients in AN-

Z0001who were enrolled after 2001 as compared with patients

enrolled in earlier trials. Earlier diagnosis may have contrib-

uted to the improved survival observed in ANZ0001 due to

lead time bias without producing a difference in progres-

sion-free survival due to the corresponding effect of earlier

detection of progression. Thirdly, advances in breast cancer

therapeutics have led to the availability of less toxic and more

effective salvage treatments upon disease progression that

were not available to patients enrolled in earlier trials. These

treatments include capecitabine, taxanes and other newer

chemotherapeutic and biologic agents. For example, a sub-

stantial number of patients from ANZ0001, at disease pro-

gression, crossed over to the experimental arm to receive

salvage treatment with capecitabine, a treatment with OS

advantage over CMF within the trial.7 In addition, the

improvement of supportive care management such as the

availability of 5-hydroxytryptamine3 antagonists as effective

anti-emetic agents19 for patients enrolled in ANZ0001 would

likely have improved tolerance and compliance to chemother-

apy. Finally, some important baseline prognostic characteris-

tics known today were either inconsistently measured or not

determined in these trials and hence not adequately ac-

counted for in the statistical model. For example, oestrogen

receptor status was unknown in 55% of patients from 8101

as compared with 18% of patients from ANZ0001. HER-2/neu

recognised today as an important prognostic factor was not

determined in patients enrolled in these trials.20,21

Despite attempts to adjust for most of the known baseline

prognostic characteristics using a standard statistical

approach,11 the multivariable model presented (Table 4) only

explains 21% of the variation in the survival of these patients

with advanced breast cancer. Others have reported that

prognostic models, including those that incorporate modern

genetic classifiers, only explain 7–50% of the variation in sur-

vival.22 Our current knowledge of baseline characteristics

with prognostic significance for survival remains limited

and impairs our ability to compare survival outcomes be-

tween different patient groups even when IPD with all known

prognostic factors are available.

This study does not demonstrate any statistically signifi-

cant difference in the PFS across trials. This result supports

the findings in other studies23,24 that treatment effects on

PFS may be poor surrogates for treatment effects on OS in ad-

vanced breast cancer. After disease progression, there was a

trend, but not statistically significant, of survival difference

across trial (unadjusted trial p-value = 0.10, adjusted trial



Table 3 – Univariable Cox regression analysis of baseline
characteristics for OS.

Hazard
ratio

95% confidence
interval

p-value

Age (per unit decade) 1.09 0.99–1.20 0.07

PS 0 1.00 0.0002
PS 1 1.38 1.07–1.77
PS 2 1.74 1.29–2.34
PS 3+ 2.12 1.38–3.25

Disease-free interval
(>2 years)

1.01 0.98–1.04 0.4

ER– 1.00 0.002
ER+ 0.67 0.52–0.88
ER unknown 0.99 0.76–1.30

PR– 1.00 0.003
PR+ 0.83 0.63–1.10
PR unknown 1.28 1.00–1.65

Liver metastasis 1.27 1.02–1.57 0.03
Lung metastasis 1.39 1.11–1.75 0.004
Pleural metastasis 1.47 1.14–1.89 0.003
Brain metastasis 2.35 1.28–4.31 0.006
Total tissue sites of
metastasisa

1.19 1.09–1.31 0.0003

Previous adjuvant
chemotherapy

0.83 0.64–1.07 0.1

Previous endocrine
treatment

1.15 0.90–1.48 0.3

Haemoglobin (g/dL) 0.91 0.85–0.97 0.004
Neutrophil > ULN 2.01 1.47–2.73 <0.001
Platelet > ULN 1.34 1.04–1.73 0.03
Total bilirubin > ULN 1.73 1.14–2.61 0.009
Alkaline
phosphatase > ULN

1.34 1.08–1.66 0.007

PS, performance status; ER, oestrogen receptor; PR, progesterone

receptor; ULN, upper limit normal.
a Total sites of metastasis.

Table 4 – Multivariable Cox regression analysis for OS.

Hazard
ratio

95% confidence
interval

p-value

ANZ0001 1.00 – 0.03
ANZ8101 1.45 1.00–2.11
ANZ8614 1.43 1.07–1.90
Age (per decade
unit)

1.19 1.07–1.33 0.002

PS 0 1.00 – 0.01
PS 1 1.29 0.99–1.69
PS 2 1.45 1.04–2.01
PS 3+ 1.52 0.95–2.45
Brain metastasis 2.57 1.37–4.83 0.003
Liver metastasis 1.47 1.14–1.89 0.003
Total tissue sites of
metastasisa

1.13 1.02–1.26 0.02

Haemoglobin (g/dL) 0.91 0.85–0.98 0.01
Neutrophil > ULN 1.72 1.22–2.44 0.002
Alkaline
phosphatase > ULN

1.39 1.07–1.82 0.02

ER– 1.00 – 0.004
ER+ 0.62 0.46–0.82
ER unknown 0.80 0.60–1.07

PS, performance status; ER, oestrogen receptor; ULN, upper limit

normal.
a Total sites of metastasis exclude liver and brain metastases.

Unadjusted analysis

0001

8614 P =0.009

8101

Adjusted analysis

0001

8614 P =0.03

8101

0.5 1 1.5 2 2.5

Hazard  ratio for overall survival

Fig. 2 – Unadjusted and adjusted hazard ratios of trials for

overall survival.
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p-value = 0.07). This suggests that the management of disease

after disease progression, differences in the assessment of

disease progression and other factors might have influenced

the subsequent survival of these patients.

In this study, we compare trial outcomes over a 20-year

period. Although, it can be argued that contemporaneous

cross-trial comparisons may be more valid than historical

cross-trial comparisons due to changes in care over time,

we suggest that similar caution should be applied for all

cross-trial comparisons regardless of their temporal similar-

ity. The critical issue is the timing of pivotal changes in diag-

nosis, staging, treatment and supportive care, rather than the

length of time between trials per se. In some cases, these

changes may introduce bias between trials performed within

short periods of time of each other or within similar time

periods at different locations. This issue has been illustrated

by Gennari et al.16 in their analyses of pooled data from six

consecutive trials from the same cooperative group con-

ducted over a 20-year period. The investigators demonstrated

that the temporal trend did not influence OS in patients with

metastatic breast cancer and concluded that the availability
of effective treatment with taxane chemotherapy was respon-

sible for the observed improvements in survival over time.

This study does not investigate the validity of using indi-

rect comparisons of the relative efficacy of two competing

treatments when each treatment has been investigated in

separate trials that use a common control arm. For example,

a comparison of the HRs, for treatment A versus treatment C

from one trial, with treatment B versus treatment C of an-

other trial, is made to draw conclusions about the relative

efficacy of treatment A versus treatment B. Comparisons of

relative risks help to control for inherent differences in the

selection of patients and provision of supportive care be-

tween RCTs. Thus, indirect comparisons of HR are preferred

over cross-trial comparisons of absolute risk measures, such
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as median survival times. Even so, these analyses still have

important limitations, may still be prone to some bias, and

the results are not always consistent with the results of direct

head-to-head comparisons.12,25

Despite the limitations discussed, cross-trial comparisons

remain a common practice. They are frequently used in con-

ference presentations and some published literature for vari-

ous purposes. Firstly, they are used, explicitly or implicitly, to

interpret uncontrolled phase II trial results for feasibility,

safety and efficacy; and to prioritise test agents for more

definitive investigation of efficacy in RCTs. Given the consis-

tent findings that comparisons with historical controls tend

to report larger benefits in favour of the new or later treat-

ment,26,27 cross-trial comparisons that produce highly favour-

able results present an ongoing challenge to clinicians and

their patients who are tempted to adopt new treatments early

before evidence is available from RCTs.

Secondly, cross-trial comparisons are often used to discuss

and compare the findings of new phase III RCTs in the context

of the existing evidence about the study treatments. Here

they have a role for hypothesis generation to raise questions

about treatment efficacy when head-to-head randomised

comparisons are unavailable. For example, Boccardo and col-

leagues28 compared the results of their study with other ‘sim-

ilar’ phase III trials, to highlight the consistency of their

findings of superiority in efficacy from switching to aroma-

tase inhibitor after 2 or more years of tamoxifen for adjuvant

treatment of early stage breast cancer. However, a subsequent

head-to-head randomised comparison of sequential versus

monotherapy with aromatase inhibitor demonstrates no dif-

ference in treatment efficacy,29 indicating that the consis-

tency of results from cross-trial comparisons do not

necessary provide a stronger evidence of efficacy. In another

example, Ozols et al.30 performed cross-trial analysis to ques-

tion the benefit of intraperitoneal chemotherapy for stage III

ovarian cancer when compared with the standard practice

of intravenous carboplatin/paclitaxel. In this situation, a find-

ing of minimal difference between treatments does not ex-

clude the possibility of a true clinical benefit. In other

situations, Marksman has demonstrated that cross-trial com-

parisons have suggested positive benefits but direct head-to-

head comparisons have concluded no difference or even

harm.4 Together, these examples illustrate that the interpre-

tation of results from cross-trial comparisons should always

be treated with caution. The magnitude and the direction of

bias are unpredictable and confirmatory evidence from direct

head-to-head comparison is always desirable.

Given it will never be possible to conduct RCTs to test all

possible treatment comparisons, others have suggested that

a large relative treatment effect in the magnitude of ten or

more times in a non-randomised comparison may be suffi-

ciently large to overcome the combined effect of plausible

confounders and conclude treatment efficacy.31,32 Unfortu-

nately, cancer treatments rarely provide such benefits. Direct

randomised head-to-head comparison remains essential for

evidence of treatment efficacy in these situations.

In conclusion, historical cross-trial and other non-ran-

domised comparisons of treatment efficacy can be misleading

even when IPD are available to adjust for differences in pa-

tients’ baseline prognostic characteristics. Well-conducted
head-to-head randomised comparisons should remain the

gold standard to provide sound evidence to guide clinical

practice.
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