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ABSTRACT 100 

Background: No previous review has assessed the extent and effect of industry interactions on medical 101 

oncologists and haematologists specifically. 102 

Methods: A systematic review investigated interactions with the pharmaceutical industry and how 103 

these might affect the clinical practice, knowledge and beliefs of cancer physicians. MEDLINE, Embase, 104 

PsycINFO and Web of Science Core Collection databases were searched from inception to February, 105 

2021. 106 

Results: Twenty-nine cross-sectional and two cohort studies met the inclusion criteria. These were 107 

classified into three categories of investigation: 1. Extent of exposure to industry for cancer physicians 108 

as whole (n=11); 2. Financial ties among influential cancer physicians specifically (n=11), and; 3. 109 

Associations between industry exposure and prescribing (n=9).  110 

Cancer physicians frequently receive payments from or maintain financial ties with industry, at a 111 

prevalence of up to 63% in the United States (US) and 70.6% in Japan. Among influential clinicians, 112 

86% of US and 78% of Japanese oncology guidelines authors receive payments. Payments were 113 

associated with either a neutral or negative influence on the quality of prescribing practice. Limited 114 

evidence suggests oncologists believe education by industry could lead to unconscious bias. 115 

Conclusions: There is substantial evidence of frequent relationships between cancer physicians and 116 

the pharmaceutical industry in a range of high income countries. More research is needed on clinical 117 

implications for patients and better management of these relationships. 118 

Registration: PROSPERO identification number CRD42020143353 119 

 120 

 121 

 122 

 123 
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 125 

 126 

 127 

 128 
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INTRODUCTION  129 

Almost a fifth of the global medication market will be anticancer drugs by 2024, more than four times 130 

the nearest competing therapeutic area.(1) Sales representatives from the pharmaceutical industry 131 

routinely approach medical oncologists and haematologists, the prescribers of these medications, 132 

who are described together here as ‘cancer physicians’. These interactions intend to affect prescribing 133 

practice and to maximize sales, which may have negative consequences for patient care. 134 

Previous reviews have investigated the effect of these interactions on physicians in general. In 2000, 135 

Wazana found that physicians’ attitudes towards interactions with industry representatives were 136 

mainly positive and that most studies showed an association between exposure to industry 137 

interactions and behaviours favouring promoted drugs.(2) Lotfi et al showed more variable attitudes 138 

towards these interactions in low-middle income countries, albeit based on a limited available body 139 

of evidence.(3) Regarding prescribing practice per se, Wazana’s review showed consistent evidence 140 

for preferential and more costly prescribing following interaction with the pharmaceutical industry. 141 

Several subsequent systematic reviews supported these findings, demonstrating a general association 142 

between industry-provided information and payments and higher prescribing costs and frequency and 143 

lower prescribing quality.(4-7) 144 

To our knowledge, following a literature and systematic review register search, no previous review 145 

has investigated the extent and effect of pharmaceutical industry interactions on the knowledge, 146 

beliefs or clinical practice of cancer physicians specifically. A review by Tibau et al showed in 2015 that 147 

reported rates of financial conflicts of interest for authors of clinical practice guidelines of anticancer 148 

drugs had increased over time, suggesting these interactions among practice-influencing clinicians are 149 

widespread and may lead to potential bias.(8) We performed a systematic review to investigate the 150 

extent of interactions with the pharmaceutical industry their effect on the clinical practice, knowledge 151 

and beliefs of cancer physicians.  152 

METHODS  153 

Protocol and registration  154 

This review was pre-registered on the International Prospective Register of Systematic Reviews 155 

(PROSPERO) with the identification number CRD42020143353, with a limited protocol available 156 

online.(9) The full protocol is available on request to the corresponding author and includes additional 157 

details about pre-specified methods. We followed the Preferred Reporting Items for Systematic 158 

Reviews and Meta-Analyses (PRISMA) criteria in designing and reporting this study (see 159 

Supplementary Appendix [S1]).(10) 160 
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Eligibility criteria  161 

The target population was defined as practising medical oncologists and haematologists globally, 162 

including residents training in these specialties specifically. The investigated intervention was any 163 

interaction with the pharmaceutical industry. We aimed to identify any study that assessed either an 164 

association between interactions and behaviour or a prevalence of these interactions. This was kept 165 

purposefully broad to maximize the number of included studies.  166 

The interactions could be either financial or non-financial, as long as they involved some form of direct 167 

contact with the pharmaceutical industry or its sales representatives. The relevant comparator was 168 

either a lower level or absence of these interactions. All interventional and observational studies with 169 

quantitative results were included.  170 

Where studies investigated effects of interactions, the primary outcomes were any examples of 171 

affected clinical practice (such as prescribing behaviour), knowledge or beliefs following interaction 172 

with the pharmaceutical industry. These could be either objectively assessed or self-reported.  173 

Knowledge referred to differences in level of cancer physicians’ knowledge about specific aspects of 174 

patient care associated with different levels of exposure to pharmaceutical industry interactions. 175 

Beliefs referred to self-reported attitudes around interactions with the industry, including the 176 

perceived benefits or harms of these interactions.  177 

We excluded editorials, perspectives, letters to the editor, case series, case reports and qualitative 178 

studies such as interviews, semi-structured interviews and focus group analyses. We also excluded 179 

both narrative and systematic reviews. Our included studies were limited to those in English, French 180 

or Italian. Studies investigating medical students, interns and pre-vocational resident medical officers 181 

were excluded. We had no geographic or time limit, nor any setting (i.e. clinical versus non-clinical) 182 

restriction. 183 

Information sources and search strategy 184 

To obtain relevant articles, we performed a systematic search using the MEDLINE, Embase and 185 

PsycINFO databases via the Ovid interface, in addition to the Web of Science Core Collection from 186 

their inception to September 2019, with the initial searches carried out on 9 October 2019. An updated 187 

search of all databases was performed on 19 February 2021. Additional citations were sought through 188 

Google Scholar and via a pre-planned forward citation search of included studies. 189 

The search strategies were designed using a combination of keywords and medical subheading (MeSH) 190 

terms, tailored to each database. Each strategy was reviewed by two specialist medical librarians 191 
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following the Peer Review of Electronic Search Strategies (PRESS) guidelines(11), and are reported in 192 

detail in the Supplementary Appendix (S2). 193 

The criteria used in the search were purposefully broad, so as to minimize the risk of omitting any 194 

relevant articles. For example, the initial searches included all articles with physicians as participants, 195 

rather than limiting these to cancer physicians specifically. When studies were identified that were 196 

not found in the initial search, we performed an additional search using an initially omitted MeSH term 197 

and keyword combination (‘exp “Conflict of Interest”/ and (conflict of interest or conflicts of 198 

interest).tw and exp Oncologists/’) in the Ovid-based databases to ensure no further citations were 199 

missed. These terms were additionally included in the updated search. 200 

Study selection  201 

A single reviewer (AP) screened all citations during the initial title and abstract screen to identify 202 

articles considered potentially suitable for inclusion. For the full-text screen of these, all papers were 203 

independently screened by five reviewers, working in pairs. 204 

Prior to the full-text screen, we performed a pilot screen of five articles by all reviewers for calibration. 205 

When disagreement between two reviewers occurred during the formal full-text screen, a third 206 

reviewer independently adjudicated the final decision. We calculated Cohen’s Kappa statistic to 207 

estimate inter-reviewer reliability for the decision to include a paper.  208 

Data collection process and extracted items 209 

We extracted data from the included studies using the standardized data extraction headings for 210 

systematic reviews of aetiology and risk provided by the Joanna Briggs Institute (JBI) Reviewer’s 211 

Manual.(12) Data were initially extracted by a single reviewer (AP) and confirmed by a second (BM).  212 

In line with the JBI recommendations, relevant data from each study included baseline details about 213 

the study, its methodology and characteristics, dependent variable (outcomes), the data analysis 214 

methods used and the study results.  215 

Quality assessment  216 

To assess the quality of individual studies, we used the critical appraisal tools provided by the JBI 217 

Reviewer’s Manual. These assessments were performed independently by two reviewers (AP and BM) 218 

and investigated the studies as a whole rather than focusing on specific outcomes. Disagreements in 219 

the quality assessment were resolved by discussion, with no studies requiring third-reviewer 220 

adjudication, although this had been planned if necessary. Authors of any included studies were not 221 

involved in the selection, data extraction and quality assessment of these studies.(13-16) An external 222 
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reviewer (PD – see acknowledgements) was engaged for three studies to minimize bias in the 223 

assessments, as all other potential reviewer pairings involved either authors of or close professional 224 

relationships with the authors of these studies.(14-16)  225 

Summary measures and synthesis  226 

We undertook a descriptive analysis of the included studies, presenting their characteristics, settings 227 

and populations. Given the heterogeneous and observational nature of all the identified studies, we 228 

were unable to produce any summary statistics of effect. Instead, we categorized the studies by their 229 

focus of investigation and discussed the results using a qualitative synthesis approach.  230 

When articles included cancer physicians as a subgroup, we reported results for these participants 231 

only. If relevant, we additionally reported on comparisons between cancer physicians and other 232 

physician groups. 233 

Publication and sponsorship bias  234 

We prospectively planned to look for both publication bias and sponsorship bias in the included 235 

studies as a whole. However, publication bias could not be assessed due to the lack of suitable studies 236 

for a meta-analysis required to perform inverted funnel plots of results against sample size. We 237 

collected data on funding sources and author conflicts of interest (if reported) for each included study. 238 

RESULTS  239 

Study selection  240 

The search flow is displayed in Figure 1, including reasons for exclusion at the full-text review stage. 241 

Of the 5,150 unique articles identified through our searches, 31 reports met our inclusion criteria for 242 

the final qualitative analysis. The kappa statistic for the full-text screening was 0.730, considered 243 

substantial for inter-reviewer reliability.   244 

Figure 1 here 

 245 

Study characteristics  246 

The characteristics of each study are described in Table 1. All identified studies were observational, 247 

with no assessments of planned interventions. All the studies were conducted retrospectively, and a 248 

majority (n=29) were cross-sectional studies with analysis carried out over a single time period. The 249 

remaining two were retrospective cohort studies.  250 
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Among the 31 study reports, we identified three broad categories of analysis: 1. Exposure 251 

assessments, or investigations of prevalence of exposure to the pharmaceutical industry for cancer 252 

physicians in general, predominantly through receipt of payments or attendance at events, as well as 253 

attitudes and beliefs around such exposure (n=11); 2. Financial ties among influential physicians 254 

specifically (trial and guideline authors), or investigations of potential bias in decision-making, 255 

predominantly through the conduct of clinical trials and clinical guidelines (n=11), and; 3. Prescribing 256 

outcome studies, or investigations of associations between industry exposure and prescribing (n=9).  257 

Quality assessment of studies 258 

The quality assessments for each study are presented in the Supplementary Appendix (S3 and S4), 259 

showing results across each critical appraisal domain using the JBI Reviewer’s Manual using 260 

McGuinness’s robvis program.(17) The most frequent areas of concern for the quality appraisal were 261 

the non-identification of and control for confounders. The studies that conducted surveys were also 262 

limited by low response rates and use of non-validated survey instruments. Concerns around the 263 

interpretation of specific studies are discussed in detail below.  264 

 265 

Results of individual studies  266 

The baseline characteristics of each study is described in Table 1. Summative descriptions of studies 267 

within each identified category are described below. Most studies (21 out of 31 [68%]) were based in 268 

the US, followed by Australia (5), Japan (3), Italy (1) and Canada (1). All studies were published from 269 

2007 onwards, with a majority (n=27) published from 2016 onwards. 270 

Table 1 here 

 271 

Category 1: Investigations of exposure to the industry among cancer physicians in general 272 

Table 2 here 

 273 

As shown in Table 2, 11 studies directly analysed the frequency and types of exposure to the 274 

pharmaceutical industry, five with medical oncologist participants (18-22), one with haematologist 275 

participants (13) and five with both.(14, 15, 23-25) Three studies assessed industry payments made to 276 

all clinicians within the specialist subgroup.(20, 22, 23) These were widespread, with Marshall et al 277 

and Ozaki et al showing that 63% of US and 70.6% of Japanese medical oncologists received general 278 

payments in 2014 and 2016 respectively.(20, 22) In Australia, over a six month period between 2018 279 
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and 2019, 32% of medical oncologists and 31% of haematologists received non-research 280 

payments.(15) Among US clinicians active on Twitter, 72.4% received general payments in 2014.(24) 281 

Importantly, Inoue et al showed that between 2015 and 2017 80% of all payments made to US 282 

haematologists and oncologists were for non-research purposes.(25)  283 

Two additional studies reported prevalence findings for payments, though the main findings of these 284 

papers related to associations with prescribing. Nonetheless, these showed that cancer physicians in 285 

the US receive payments at a higher prevalence than any other specialists.(26, 27) Similar findings 286 

were made for payments to Australian cancer physicians.(15) In addition, Behdarvand et al, Fabbri et 287 

al and Robertson et al all found evidence of oncology- and haematology-related industry-sponsored 288 

events in Australia occurring more frequently than or near the highest frequency of any subspecialty 289 

group.(13, 14, 21) 290 

Attitudes around and prevalence of continuing medical education provided by the industry were 291 

assessed by DeCensi et al in Italy in 2017 and Lee et al in Australia in 2015.(18, 19) While limited by 292 

low response rates, both these studies showed widespread and poorly managed educational 293 

relationships with the industry. Most participants expressed a belief that they had adequate 294 

separation from industry, while concurrently most believed that unconscious bias in favour of a drug 295 

could arise from education sponsorship. 296 

Category 2: Investigations of financial ties among influential cancer physicians  297 

Table 3 here 

 298 

As shown in Table 3, 11 studies analysed financial ties with the pharmaceutical industry among 299 

influential cancer physicians; nine with medical oncologist participants (16, 28-35), and two with 300 

haematologist participants (36, 37).  301 

Six studies looked at the authors or editors of oncology or haematology trials or journals, to assess 302 

ties in these groups.(28, 30, 32, 34-36) These demonstrated financial relationships were reported by 303 

between 29 and 80% of clinicians, with one study showing that 79% of haematologists’ financial ties 304 

were disclosed incompletely in published literature.(36) Medical oncologist authors were more likely 305 

than any other specialty to have financial ties, and incomplete disclosure of relationships in 32% of 306 

cases.(28, 34)  307 

Five studies looked at financial ties among the authors of oncology clinical practice guidelines, leaders 308 

of representative societies and clinicians advocating for cancer drug funding, again consistently noting 309 

that these ties are widespread. (16, 29, 31, 33, 37) In 2014, 84% of National Comprehensive Cancer 310 
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Network guidelines authors for four common cancers received general payments, while 78.2% and 311 

95%of Japanese oncology and haematology guidelines authors respectively received non-research 312 

payments between January 1 2016 and September 30 2017.(31, 33, 37)  Lexchin found that 66.3% of 313 

submissions to the pan-Canadian Oncology Drug Review had some declared conflict, and 44.5% of all 314 

submissions had a financial conflict with the submission’s drug manufacturer between 2016 and 315 

2019.(29) Among oncologist leaders of the American Society of Clinical Oncology, approximately 80% 316 

received either general or research payments between 2017 and 2019.(16) 317 

 Category 3: Investigations of associations between industry exposure and prescribing 318 

Table 4 here 

 319 

As shown in Table 4, nine studies assessed associations between pharmaceutical industry exposure 320 

and prescribing. Four of these had medical oncologist participants (27, 38-40), and five had both 321 

haematologists and oncologists.(26, 41-44) All were based in the US, and eight used the Open 322 

Payments database as an exposure against Medicare prescribing data as a dependent variable. 323 

Four studies assessed potential associations between industry payments and prescription rates of 324 

anti-cancer drugs. Two studies showed a small or negligible association between payments and 325 

prescription rates, although quality assessments raised concerns about both of these due to the 326 

identification and control of confounders as well as the validity of the exposure assessment.(27, 38) 327 

Prescribing outcomes were measured one year prior to exposure assessments in both studies, raising 328 

concerns about the validity of the outcome assessment; the results of these studies should therefore 329 

be interpreted with caution. 330 

In contrast, Mitchell et al assessed the effect of payments prior to prescriptions in two studies, with 331 

an analytical focus on general payments.(41, 43) In both of these, for almost all cancer subtypes tested 332 

there were higher odds of prescribing specific manufacturers’ drugs when oncologists received 333 

general payments by that company, if these were received consistently in the years prior. A single 334 

negative association for imatinib was potentially explained by contemporaneous introduction and 335 

promotion of nilotinib, made by the same manufacturer for the same indication. 336 

Three studies assessed the broad cost of prescriptions following industry payments. Perlis et al found 337 

that haematologists and oncologists, combined as one group, had the highest relative non-research 338 

payments received of any specialty, with prescription costs increasing in a statistically significant linear 339 

fashion across all five quintiles of payments.(26) Hadland et al and Zezza et al both investigated the 340 

relationship between payments and the costs of opioid prescriptions, with Hadland specifically looking 341 
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at non-research payments.(39, 42) Using different methodological approaches, both studies showed 342 

that cancer physicians who received payments related to opioids had higher overall opioid 343 

prescription costs, particularly when payments were consistent over several years. Hollander et al 344 

looked at opioid-related gifts rather than payments per se, and again found higher levels of opioid 345 

prescribing among haematologists and oncologists when a greater value of gifts was received.(44) 346 

Eisenberg et al performed the only study assessing the effect of introducing institutional marketing 347 

restriction policies on subsequent opioid prescribing.(40) This showed a small (1%) but significant 348 

difference in the percentage days of opioid prescribing between the period before and after the 349 

introduction of the policies, although it is unclear how these policies were enforced across different 350 

centres, meaning these results should be interpreted with caution. 351 

Synthesis of results  352 

We did not perform any quantitative synthesis (i.e. meta-analysis). This was partly due to the majority 353 

of studies being observational in nature, without measures of effect, and partly due to the 354 

heterogeneous design of the few studies that did measure effect. We were additionally therefore 355 

unable to quantitatively estimate differences in the magnitude or direction of outcomes based on 356 

study quality.  357 

DISCUSSION  358 

Key findings 359 

This systematic review found strong evidence that cancer physicians frequently receive both general 360 

and research payments from the pharmaceutical industry or maintain financial conflicts of interest. 361 

When compared to other specialties, studies consistently show that cancer physicians receive 362 

payments at the highest or near highest rate of any specialty group. We found further evidence that 363 

‘key opinion leader’ oncologists and haematologists (i.e. those whose positions within authoritative 364 

bodies are likely to influence broader practice) receive these payments at especially high amounts, 365 

suggesting  a risk of bias internationally in the formation of clinical guidelines and high-impact journal 366 

publications. 367 

Eight studies assessed prescribing practice of cancer physicians associated with payments from 368 

industry, and one looked at valuable gifts rather than payments. All of these found an association with 369 

prescribing, with either higher prescribing costs or preference for sponsors’ drugs over others, 370 

particularly in the context of general payments. These findings are consistent with a recent review 371 

assessing the relationship between payments and physicians across all specialties.(7) All the assessed 372 

studies in this category in our review took place in the United States, which is explained by the greater 373 
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ease of accessing prescribing data in this study population for these drugs than other jurisdictions. No 374 

studies directly assessed patient outcomes, and only a single trial assessed the effect of limiting 375 

marketing on subsequent prescribing.(40) 376 

Notably, all the studies of associations with prescribing practice related to drugs that are either orally 377 

or subcutaneously administered, due to limitations in the prescription data available for analysis. They 378 

did not assess prescription of intravenous anti-cancer medicines, including expensive novel agents 379 

such as immune checkpoint inhibitors. 380 

Only two studies asked cancer physicians directly about their knowledge and beliefs around 381 

interactions with the industry, in Italy and Australia.(18, 19) The generalizability of both was limited 382 

by low response rates to the distributed surveys. Both suggested that oncologists believed that 383 

education by industry could lead to an unconscious bias in favour of the companies’ products on the 384 

part of prescribers.  385 

Strengths and limitations  386 

This is the first systematic review directly assessing relationships between the pharmaceutical industry 387 

and cancer physicians specifically. It was strengthened by our clear methodological approach in line 388 

with the Joanna Briggs Institute Reviewer’s Manual. Our search strategy underwent review by 389 

academic librarians at two institutions to enhance its validity, following PRESS guidelines, and our 390 

reporting followed PRISMA guidelines. 391 

However, the review had two major limitations. First, our initial title and abstract screen was 392 

performed by a single reviewer, which may have led to the inadvertent omission of relevant texts. 393 

Second, the review was limited by its specificity. By focusing directly on cancer physicians, studies 394 

were excluded in which cancer physicians were assessed but not reported as a specified subgroup. 395 

This therefore limited the breadth of results that could be included in the analysis.  396 

It is additionally possible that some studies may have been missed due to the specificity of our search 397 

strategy, given that several studies were identified through the in-citation review, though the risk of 398 

this was minimised through our additional post-hoc search described in the Methods. All studies 399 

identified also occurred in high-income countries, limiting the applicability of the results to low and 400 

middle income countries. 401 

How results relate to other data 402 

The findings of this study are consistent with previous systematic reviews assessing relationships 403 

between the industry and physicians in general.(2-6) However, this review has demonstrated that 404 
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relationships with the industry are more common and more lucrative for cancer physicians than other 405 

specialty groups. It has additionally identified that ‘key opinion leader’ cancer physicians are specific 406 

targets of influence for the industry. 407 

Meaning of results 408 

This review has shown consistent evidence that cancer physicians are targeted by the pharmaceutical 409 

industry, and often more intensively than other specialists, and some evidence that there is a high 410 

likelihood their prescribing is influenced as a result. The results also demonstrate that cancer 411 

physicians frequently either have little awareness of this, or little resolve to alter their behaviour. The 412 

mandatory disclosure of payments from industry in several jurisdictions internationally has exposed 413 

ethically dubious relationships. While there is some evidence to suggest disclosing payments may lead 414 

advisors to avoid these,(45) there are no real world data so far that suggest disclosures have led cancer 415 

physicians to reduce their acceptance of payments from the pharmaceutical industry.  416 

There is therefore a need for policy to manage these relationships. At the very least, cancer physicians 417 

in influential positions, such as guideline authors and journal editors, should be discouraged or 418 

prohibited from accepting general payments from industry. At least one previous study suggested that 419 

US Food and Drug Administration Oncology Drug Advisory Committee recommendations are not 420 

associated with financial conflicts of interest, although its interpretation is limited by an unclear 421 

number of clinicians on the Committee.(46)  422 

Implications and future research 423 

This is an area of ongoing research and investigation. No studies assessed the effect of industry 424 

interactions in a controlled, randomized manner, and only a single study looked at behaviour change 425 

following alteration of institutional policies.(40) While not impossible, performing a randomized trial 426 

would be practically very difficult, as the research question is one of unconscious behaviour in the 427 

standard practice of independent practitioners. Notably, controlled trials have been used in other 428 

specialties to assess the role of educational interventions on subsequent behaviour, for example in 429 

psychiatry residents.(47)  430 

A reasonable alternative would be to perform further trials of mandated decreased interaction with 431 

industry, such as the Eisenberg study, with a focus on lucrative anti-cancer drugs rather than opioids. 432 

This review also demonstrated a clear paucity of quantitative research exploring the knowledge and 433 

beliefs of cancer physicians. If issues with recruitment could be overcome, studies could be performed 434 

to understand why cancer physicians as a group interact with the industry to such an extent. This 435 

would be valuable to help formulate management policies globally. 436 
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Conclusions  437 

The power of cancer physicians to prescribe anti-cancer medicines is more lucrative to the 438 

pharmaceutical industry than any other specialty group. It is therefore imperative to understand how 439 

the industry attempts to influence these physicians, so that later research can focus on strategies to 440 

avoid or, at minimum, manage these interactions to the benefit of patient care. 441 

In this review, consistent evidence was found internationally that cancer physicians maintain financial 442 

conflicts of interest with the pharmaceutical industry, particularly when in positions that are likely to 443 

influence wider practice. Additional evidence was found that these interactions are likely to affect 444 

prescribing practice in a negative way. There is limited evidence that cancer physicians acknowledge 445 

and understand that interactions with industry may lead to bias, but no studies assessed or discovered 446 

any intent to change the current level of interactions that occur. More studies are needed to 447 

investigate how these interactions affect practice. 448 

 449 

ADDITIONAL INFORMATION 450 

ACKNOWLEDGEMENTS 451 

Thank you to Dr Patrick Donald, medical oncologist, Darwin, Australia, for his assistance in assessing 452 

the quality appraisal of three included studies. 453 

AUTHORS’ CONTRIBUTIONS 454 

All authors contributed to the protocol development, selection of studies, interpretation of data and 455 

final manuscript. AP undertook the literature searches and extracted data. AP, BM and AF performed 456 

the quality appraisals.  457 

ETHICS APPROVAL 458 

No ethics approval was necessary as all data analysed exist in the public domain. 459 

DATA AVAILABILITY 460 

No additional data available. 461 

COMPETING INTERESTS 462 

In 2020, Barbara Mintzes acted as an expert witness for Health Canada in a legal case related to 463 

marketing of an unregistered product in Canada. There are no other conflicts to declare. 464 

FUNDING INFORMATION 465 



15 
 

Adrian Pokorny was supported by a University of Sydney Postgraduate Award. 466 

 467 

REFERENCES 468 

1. World Preview 2019, Outlook to 2024. London, UK: EvaluatePharma®, 2019. 469 
2. Wazana A. Physicians and the pharmaceutical industry: is a gift ever just a gift? JAMA. 470 
2000;283(3):373-80. 471 
3. Lotfi T, Morsi RZ, Rajabbik MH, Alkhaled L, Kahale L, Nass H, et al. Knowledge, beliefs and 472 
attitudes of physicians in low and middle-income countries regarding interacting with 473 
pharmaceutical companies: a systematic review. BMC Health Serv Res. 2016;16:57. 474 
4. Spurling GK, Mansfield PR, Montgomery BD, Lexchin J, Doust J, Othman N, et al. Information 475 
from pharmaceutical companies and the quality, quantity, and cost of physicians' prescribing: a 476 
systematic review. PLoS Med 2010;7(10):e1000352. 477 
5. Fickweiler F, Fickweiler W, Urbach E. Interactions between physicians and the 478 
pharmaceutical industry generally and sales representatives specifically and their association with 479 
physicians' attitudes and prescribing habits: a systematic review. BMJ Open. 2017;7(9):e016408. 480 
6. Brax H, Fadlallah R, Al-Khaled L, Kahale LA, Nas H, El-Jardali F, et al. Association between 481 
physicians' interaction with pharmaceutical companies and their clinical practices: A systematic 482 
review and meta-analysis. PLoS One. 2017;12(4): e0175493. 483 
7. Mitchell AP, Trivedi NU, Gennarelli RL, Chimonas S, Tabatabai SM, Goldberg J, et al. Are 484 
Financial Payments From the Pharmaceutical Industry Associated With Physician Prescribing? : A 485 
Systematic Review. Ann Intern Med. 2021 Mar;174(3):353-361 (Epub 2020 Nov 24). 486 
8. Tibau A, Bedard PL, Srikanthan A, Ethier JL, Vera-Badillo FE, Templeton AJ, et al. Author 487 
Financial Conflicts of Interest, Industry Funding, and Clinical Practice Guidelines for Anticancer Drugs. 488 
J Clin Oncol. 2015;33(1):100-U58. 489 
9. Pokorny A, Bero L, Moynihan R, Fabbri A, Mintzes B. How interactions with the 490 
pharmaceutical industry affect the clinical practice, knowledge and beliefs of cancer physicians: a 491 
systematic review.: PROSPERO 2020 CRD42020143353; 2020 [cited 2020 October]. Available from: 492 
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020143353. 493 
10. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews 494 
and meta-analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097. 495 
11. McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, Lefebvre C. PRESS Peer Review 496 
of Electronic Search Strategies: 2015 Guideline Statement. J Clin Epidemiol. 2016;75:40-6. 497 
12. Aromataris E, Munn Z, (Eds). Joanna Briggs Institute Reviewer's Manual. Adelaide, Australia: 498 
The Joanna Briggs Institute; 2017 [cited 2020 June]. Available from: 499 
https://reviewersmanual.joannabriggs.org/  500 
13. Behdarvand B, Karanges EA, Bero L. Pharmaceutical industry funding of events for 501 
healthcare professionals on non-vitamin K oral anticoagulants in Australia: an observational study. 502 
BMJ Open. 2019;9(8):e030253. 503 
14. Fabbri A, Grundy Q, Mintzes B, Swandari S, Moynihan R, Walkom E, et al. A cross-sectional 504 
analysis of pharmaceutical industry-funded events for health professionals in Australia. BMJ Open. 505 
2017;7(6):e016701. 506 
15. Pokorny AMJ, Bero LA, Moynihan R, Mintzes BJ. Industry payments to Australian medical 507 
oncologists and clinical haematologists: a cross-sectional analysis of publicly-available disclosures. 508 
Intern Med J. 2020; Aug 3: doi: 10.1111/imj.15005 . 509 
16. Moynihan R, Albarqouni L, Nangla C, Dunn AG, Lexchin J, Bero L. Financial ties between 510 
leaders of influential US professional medical associations and industry: cross sectional study. BMJ. 511 
2020;369:m1505. 512 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020143353
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020143353
https://reviewersmanual.joannabriggs.org/
https://reviewersmanual.joannabriggs.org/


16 
 

17. McGuinness LA, Higgins JPT. Risk-of-bias VISualization (robvis): An R package and Shiny web 513 
app for visualizing risk-of-bias assessments. Res Syn Meth. 2020:1-7. 514 
18. Decensi A, Numico G, Ballatori E, Artioli F, Clerico M, Fioretto L, et al. Conflict of interest 515 
among Italian medical oncologists: A national survey. BMJ Open. 2018;8:e020912. 516 
19. Lee YC, Kroon R, Koczwara B, Haines I, Francis K, Millward M, et al. Survey of practices 517 
around pharmaceutical company funding for continuing professional development among medical 518 
oncologists and trainees in Australia. Intern Med J. 2017;47(8):888-93. 519 
20. Ozaki A, Saito H, Onoue Y, Sawano T, Shimada Y, Somekawa Y, et al. Pharmaceutical 520 
payments to certified oncology specialists in Japan in 2016: a retrospective observational cross-521 
sectional analysis. BMJ Open. 2019;9(9):e028805. 522 
21. Robertson J, Moynihan R, Walkom E, Bero L, Henry D. Mandatory Disclosure of 523 
Pharmaceutical Industry-Funded Events for Health Professionals. PLoS Med. 2009;6(11): e1000128. 524 
22. Marshall DC, Moy B, Jackson ME, Mackey TK, Hattangadi-Gluth JA. Distribution and Patterns 525 
of Industry-Related Payments to Oncologists in 2014. J Natl Cancer Inst. 2016;108(12):djw163. 526 
23. Chimonas S, Rozario NM, Rothman DJ. Show us the money: lessons in transparency from 527 
state pharmaceutical marketing disclosure laws. Health Serv Res. 2010;45(1):98-114. 528 
24. Tao DL, Boothby A, McLouth J, Prasad V. Financial Conflicts of Interest Among Hematologist-529 
Oncologists on Twitter. JAMA Intern Med. 2017;177(3):425-7. 530 
25. Inoue K, Blumenthal DM, Elashoff D, Tsugawa Y. Association between physician 531 
characteristics and payments from industry in 2015-2017: observational study. BMJ Open. 532 
2019;9(9):e031010. 533 
26. Perlis RH, Perlis CS. Physician Payments from Industry Are Associated with Greater Medicare 534 
Part D Prescribing Costs. PLoS ONE. 2016;11(5):e0155474. 535 
27. Bandari J, Turner RM, 2nd, Jacobs BL, Canes D, Moinzadeh A, Davies BJ. The Relationship of 536 
Industry Payments to Prescribing Behavior: A Study of Degarelix and Denosumab. Urol Pract. 537 
2017;4(1):14-20. 538 
28. Jagsi R, Sheets N, Jankovic A, Motomura AR, Amarnath S, Ubel PA. Frequency, nature, 539 
effects, and correlates of conflicts of interest in published clinical cancer research. Cancer. 540 
2009;115(12):2783-91. 541 
29. Lexchin J. Financial conflicts of interest of clinicians making submissions to the pan-Canadian 542 
Oncology Drug Review: a descriptive study. BMJ Open. 2019;9(7): e030750. 543 
30. Liu JJ, Bell CM, Matelski JJ, Detsky AS, Cram P. Payments by US pharmaceutical and medical 544 
device manufacturers to US medical journal editors: retrospective observational study. BMJ. 545 
2017;359:j4619. 546 
31. Mitchell AP, Basch EM, Dusetzina SB. Financial Relationships With Industry Among National 547 
Comprehensive Cancer Network Guideline Authors. JAMA Oncol. 2016;2(12):1628-31. 548 
32. Riechelmann RP, Wang L, O'Carroll A, Krzyzanowska MK. Disclosure of conflicts of interest by 549 
authors of clinical trials and editorials in oncology. J Clin Oncol. 2007;25(29):4642-7. 550 
33. Saito H, Ozaki A, Sawano T, Shimada Y, Tanimoto T. Evaluation of Pharmaceutical Company 551 
Payments and Conflict of Interest Disclosures Among Oncology Clinical Practice Guideline Authors in 552 
Japan. JAMA Netw Open. 2019;2(4):e192834. 553 
34. Wayant C, Turner E, Meyer C, Sinnett P, Vassar M. Financial Conflicts of Interest Among 554 
Oncologist Authors of Reports of Clinical Drug Trials. JAMA Oncol. 2018;4(10):1426-8. 555 
35. Haque W, Alvarenga M, Hsiehchen D. Nonresearch Pharmaceutical Industry Payments to 556 
Oncology Physician Editors. Oncologist. 2020;25(6):e986-e9. 557 
36. Cherla DV, Olavarria OA, Holihan JL, Viso CP, Hannon C, Kao LS, et al. Discordance of conflict 558 
of interest self-disclosure and the Centers of Medicare and Medicaid Services. J Surg Res. 559 
2017;218:18-22. 560 
37. Harada K, Ozaki A, Saito H, Sawano T, Yamamoto K, Murayama A, et al. Financial payments 561 
made by pharmaceutical companies to the authors of Japanese hematology clinical practice 562 
guidelines between 2016 and 2017. Health Policy. 2021;125(3):320-326. 563 



17 
 

38. Bandari J, Ayyash OM, Turner RM, 2nd, Jacobs BL, Davies BJ. The lack of a relationship 564 
between physician payments from drug manufacturers and Medicare claims for abiraterone and 565 
enzalutamide. Cancer. 2017;123(22):4356-62. 566 
39. Zezza MA, Bachhuber MA. Payments from drug companies to physicians are associated with 567 
higher volume and more expensive opioid analgesic prescribing. PLoS ONE. 2018;13(12):e0209383. 568 
40. Eisenberg MD, Stone EM, Pittell H, McGinty EE. The impact of academic medical center 569 
policies restricting direct-to-physician marketing on opioid prescribing. Health Affairs. 570 
2020;39(6):1002-10. 571 
41. Mitchell AP, Winn AN, Lund JL, Dusetzina SB. Evaluating the Strength of the Association 572 
Between Industry Payments and Prescribing Practices in Oncology. Oncologist. 2019;24(5):632-9. 573 
42. Hadland SE, Cerda M, Li Y, Krieger MS, Marshall BDL. Association of Pharmaceutical Industry 574 
Marketing of Opioid Products to Physicians With Subsequent Opioid Prescribing. JAMA Intern Med. 575 
2018;178(6):861-3. 576 
43. Mitchell AP, Winn AN, Dusetzina SB. Pharmaceutical Industry Payments and Oncologists' 577 
Selection of Targeted Cancer Therapies in Medicare Beneficiaries. JAMA Intern Med. 578 
2018;178(6):854-6. 579 
44. Hollander MAG, Donohue JM, Stein BD, Krans EE, Jarlenski MP. Association between Opioid 580 
Prescribing in Medicare and Pharmaceutical Company Gifts by Physician Specialty. J GenIntern Med. 581 
2020;35(8):2451-8. 582 
45. Sah S, Loewenstein G. Nothing to declare: mandatory and voluntary disclosure leads advisors 583 
to avoid conflicts of interest. Psychol Sci. 2014;25(2):575-84. 584 
46. Tibau A, Ocana A, Anguera G, Seruga B, Templeton AJ, Barnadas A, et al. Oncologic Drugs 585 
Advisory Committee Recommendations and Approval of Cancer Drugs by the US Food and Drug 586 
Administration. JAMA Oncol. 2016;2(6):744-50. 587 
47. Ahearne M, Gruen TW, Jarvis CB. If looks could sell: Moderation and mediation of the 588 
attractiveness effect on salesperson performance. Int J Res Mark. 1999;16(4):269-84. 589 

 590 

FIGURE AND TABLE LEGENDS 591 

Figure 1: PRISMA flow diagram 
 592 

Table 1: Characteristics of included studies 
 593 
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