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Abstract
Background Medical writing services, initially developed to streamline manuscript preparation, have raised ethical 
concerns due to their association with industry influence and spin. While prevalent in oncology and malignant 
hematology clinical trials, medical writing involvement in review articles remains underexplored, particularly in 
the hematology literature. Furthermore, conflict of interests of the writers may also affect the content of review 
articles. This study investigates the prevalence, characteristics, and funding sources of medical writing in malignant 
hematology review articles and their relationship with the financial conflicts of interest (CoI) among authors.

Methods We conducted a cross-sectional analysis of review articles published in the five-year period between 
January 2019 and December 2023 in the ten highest-rated hematology journals (by 2023 Journal Citation Report 
Impact Factor). Inclusion criteria encompassed narrative and systematic reviews, guidelines, and clinical advice 
articles, excluding studies focused solely on benign hematology or basic science.

Results Among 663 included reviews, medical writing involvement was disclosed in 5.7% of articles in which in no 
instance the medical writer was included as a co-author; with as high as 21% of review articles in a single journal 
having disclosed medical writing assistance. Medical writers were primarily industry-sponsored (89%). Reviews on 
plasma cell malignancies had the highest medical writing usage (11%). Direct CoIs were identified in 28% and 34% 
of first and last authors, respectively, rising to 71% in drug-specific reviews. Only one journal had explicit policies 
regulating medical writing in reviews.

Conclusions Although the prevalence of medical writing in malignant hematology review articles remains low, at 
least one journal had over 20% of review articles disclosing medical writer usage. Review articles about specific drugs 
are often written by authors with direct payments from the manufacturer of the drug in question.
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Background
Writing by professionally hired writers, as opposed to the 
investigators writing the paper exclusively themselves, 
is becoming increasingly prevalent in the medical litera-
ture, with over half of publications of major oncology tri-
als in top journals utilizing medical writing services [1]. 
Medical writing also is an increasingly lucrative industry, 
with a projected value of $8.4 billion by 2030 [2].

The use of medical writers by companies and research-
ers may save time for writers, and may improve quality 
of a manuscript, with the hopes of increasing chances 
of having a manuscript published [3, 4]. Medical writ-
ing services and ethical guidelines were established in 
response to controversies in the late 1990s and early 
2000s, where the practice of ‘ghostwriting’ in indus-
try publications raised significant concerns such as spin 
and selective reporting to favor conflicts of interest [5, 
6]. Ghostwriting, different from medical writing, refers 
to a practice were authors employ an undisclosed writer 
whose participation is not acknowledged in any part of 
the manuscript. To eliminate this unethical conduct, 
while preserving the potential benefits of medical writing 
services for researchers, medical writing was redefined to 
strictly require mandatory disclosure and acknowledg-
ment of participation [7], however, concerns have been 
raised that this simply represents a rebranding of ghost-
writing [8, 9].

The aforementioned issue has gained attention in the 
context of oncology and malignant hematology clini-
cal trials, where the involvement of medical writers is 
both prevalent and associated with more favorable study 
conclusions compared to reports developed without the 
assistance of a medical writer [10, 11]. Previous work has 
shown the prevalence of medical writing in oncology and 
malignant hematology clinical trials [1, 10, 11], where it 
may be justifiable to some to utilize medical writing as 
it paramount to communicate results of new drugs and 
regimens in a timely and effective fashion [3]. It remains 
unknown how prevalent this practice is in review articles 
and guidelines. Literature reviews and practice guid-
ing documents are expected to be written by authorities 
in the clinical field and may be trusted by clinicians to 
guide daily practice. Financial conflicts of interest of the 
authors involved in writing these authoritative review 
articles may also affect the impartiality and content of the 
articles [12].

In this study, we performed a cross-sectional analysis 
to assess the the prevalence and characteristics of medi-
cal writer involvement in review articles published in 
leading hematology journals. We also aimed to character-
ize policy on medical writing in these journals. A second-
ary key aim of our analysis was to explore direct financial 
conflicts of interest of the authors writing these review 
articles.

Methods
We carried out a cross-sectional, retrospective analysis 
of all review articles published between January 2019 and 
December 2023 in the ten highest-rated general hema-
tology and hematology/oncology journals per the 2023 
Journal Citation Report (JCR) Impact Factor (IF) list [13]. 
Articles labeled as literature reviews, narrative reviews, 
systematic reviews, guidelines, consensus, viewpoints, 
editorials, how I/we treat, and expert clinical advice were 
included. Publications focused solely on benign or clas-
sical hematology were excluded from the study. Original 
studies whether retrospective or prospective, opinion 
pieces that did not review or discuss literature (i.e. solely 
expressed the author’s views on a topic and did not cite 
research in the field), and basic science studies were also 
excluded.

A manual search through each journal’s tables of con-
tents was conducted to identify all reviews that met the 
inclusion criteria. The following data was retrieved using 
a web-based data collection form: Digital Object Identi-
fier (DOI), journal name, publication year, journal focus, 
disease in which the review was focused, type of review, 
existence of a study protocol, disclosed medical writer 
involvement, type of medical writing, funding source of 
medical writing, disclosed conflicts of interest (CoI) of 
first and last author, type of CoI of first and last author, 
existence of direct CoI with company manufacturing the 
review was about, if GRADE (Grading of Recommenda-
tions, Assessment, Development and Evaluation) assess-
ment was performed, and journal’s policies on medical 
writing.

The primary outcome was to determine the preva-
lence of medical writing in malignant hematology review 
articles. Secondary outcomes were to determine the type 
and funding of medical writing services, the prevalence 
of medical writing by disease, prevalence of disclosed CoI 
and types of disclosed CoI. As exploratory outcomes, we 
also analyzed CoI present with the maker of the pharma-
ceutical product in review articles about a specific drug. 
We also assessed the geographical distribution of authors 
utilizing medical writing services. Countries were clas-
sified based on their income (high income, high-middle 
income, lower middle income etc.) using the World Bank 
classification.

For the purposes of this study, medical writing utiliza-
tion was considered disclosure and/or acknowledgement 
of the manuscript being written (partially or completely) 
by a professional medical writer or a receiving assistance 
and advisory regarding in any writing matters, includ-
ing but not limited to language, redaction, and editing. 
The source of funding of medical writing services was 
classified as “industry” when it was disclosed a pharma-
ceutical company covered the expenses, “academic insti-
tution/government” when an academic institution of 
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government agency was acknowledged as funders of the 
service, or “non-disclosed” when there was no mention 
in the text. Type of medical writing was extracted and 
coded as mentioned in the article’s disclosure of medical 
writing assistance.

A conflict of interest was considered to be present and 
disclosed when a financial relationship with a pharma-
ceutical, medical device or health services that produced 
any intervention was declared in the “disclosure” or 
“statements” section of the included papers; “direct CoI” 
were considered consulting payments, honoraria, allow-
ances, management roles in pharmaceutical companies 
through service on their boards of directors or holding 
equity interests in such companies; and “indirect CoI” 
were considered research funding from pharmaceutical 
companies to the investigator or their institution.

Descriptive analysis was performed presenting cat-
egorical data with percentages and absolute counts, while 
continuous data was presented with central tendency and 
dispersion measures selected upon normality testing with 
the Kolmogorov-Smirnov test. Fisher’s exact test was 
employed for exploratory hypothesis tests of categorical 
variables. A p-value < 0.05 was considered significant for 
all tests. Data analysis and visualization was performed 
with the R statistical software and RStudio.

Results
General characteristics
A total of 663 reviews were included in this study from 
the following journals: Journal of Hematology & Oncol-
ogy, The Lancet Haematology, Blood, Blood Cancer 
Journal, American Journal of Hematology, Blood Can-
cer Discovery, Leukemia, Experimental Hematology & 
Oncology, Haematologica, and HemaSphere.

Most of the reviews were published in general hematol-
ogy journals (n = 460, 69%) with the remainder in hema-
tology/oncology focused journals. Most of the articles 
(n = 523, 79%) were narrative reviews. Most of the stud-
ied records did not disclose having a protocol (n = 637, 
96%). Articles from the studied cohort were focused most 
often on leukemia (n = 235, 35%), followed by lymphoma 
(n = 134, 20%), plasma cell malignancies (n = 123, 19%), 
more than one disease (n = 105, 16%), and myeloid neo-
plasia (n = 65, 9.8%). Characteristics of the studies are dis-
played in Table 1.

Medical writing prevalence
The prevalence of disclosed medical writing assistance 
in the whole sample was 5.7% (n = 38). The Blood Can-
cer Journal had the highest proportion of reviews disclos-
ing medical writing assistance (n = 13, 21%). The highest 
prevalence of medical writing involvement was observed 
in reviews on ‘plasma cell malignancies,’ with 11% of 
these articles acknowledging medical writing assistance, 
although this was not statistically significant (p = 0.095, 
Table 2). None of the publications using medical writing 
services listed included medical writers as co-authors.

The trend of medial writing in reviews, categorized for 
different malignancies is demonstrated in Fig. 1.

The type of review with highest prevalence of medical 
writing were non-protocolized guidelines (n = 5, 10%). 
Medical writing was used in other classes of reviews as 
follows: 6.3% (n = 2) in systematic reviews, 5.7% (n = 30) 
in narrative reviews, 2.1% (n = 1) in specific how to treat, 
and 0% in protocolized guidelines. When analyzed by 
journal type, we observed a higher prevalence of medical 
writing in hematology/oncology-focused journals (n = 23, 
11%) compared to general hematology journals (n = 16, 
3.5%) (p < 0.0001).

Table 1 Characteristics of reviews
Characteristic N = 6631

Journal type
 General Hematology 460 (69%)
 Hematology/Oncology 203 (31%)
Type of article
 General review 523 (79%)
 Non-protocolized guidelines 50 (7.5%)
 Protocolized guidelines 11 (1.7%)
 Specific how to treat 47 (7.1%)
 Systematic review 32 (4.8%)
Protocol
 Yes 26 (3.9%)
 No 637 (96%)
Written by medical writer
 Yes 39 (5.9%)
 No 624 (94%)
CoI of first author
 Yes 230 (35%)
 No 433 (65%)
CoI of last author
 Yes 272 (41%)
 No 346 (52%)
 N/A 45 (6.8%)
Disease
 Leukemia 235 (35%)
 Lymphoma 134 (20%)
 Mixed 105 (16%)
 Myeloid neoplasia 1 (0.2%)
 Myeloid neoplasias 65 (9.8%)
 Plasma cell malignancies 123 (19%)
GRADE assesment
 Yes 12 (1.8%)
 No 651 (98%)
1n (%)

Abbreviations: CoI, conflicts of interest. GRADE, Grading of Recommendations, 
Assessment, Development, and Evaluations. Heme/Onc, Hematology/Oncology
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Types of medical writing
Heterogeneity in the denomination of type of medical 
writing was observed. Disclosures and acknowledge-
ments categorized medical writing as: “medical writ-
ing support” (n = 10, 26%) “editorial assistance” (n = 7, 
18%), “medical writing assistance” (n = 7, 18%), “writing 
and editorial assistance” (n = 7, 18%), “editorial support” 
(n = 3, 8%), “editorial and medical writing assistance” 
(n = 1, 3%), “medical editing” (n = 1, 3%), “medical writing 
and editorial support” (n = 1, 3%), “medical writing and 
editorial assistance” (n = 1, 3%), and “writing assistance” 
(n = 1, 3%).

Funding of medical writing
Funding for medical writing services primarily came 
from pharmaceutical industry (n = 34, 89.4%). In 2 arti-
cles (5.3%), authors reported that medical writing was 
funded by academic institutions or collaborative groups, 
while in 2 articles (5.3%), medical writing was used with-
out specifying the funding source.

Conflict of interest
Regarding CoI disclosures, 227 (34%) articles reported a 
CoI from the first author, from which 11.5% were identi-
fied as direct, 6% as indirect, and 16.5% as both. Among 
reviews focused on a specific drug, first authors had a 
direct CoI with the drug’s manufacturer in 71% of cases. 
Last authors had disclosed conflicts of interest in 272 
cases (41%), 14% being direct, 7% indirect, and 20% both. 
In specific drug reviews, 72% of articles reported a direct 
CoI of the last author with the company producing the 
drug. Additionally, prevalence of medical writing involve-
ment when there was a CoI from the first author present 
was 15%, versus 13% when there was a CoI from the last 
author.

Journal’s policies on conflicts of interest from review 
authors
Most (9 out of 10) journals included a section in their 
submission guidelines dedicated to clarifying policies on 
manuscripts involving assistance from a medical writer, 
however, only one journal (Blood) provided specific guid-
ance on review-like articles (detailed in Table 3).

Table 2 Medical writing prevalence in reviews by disease
Written by medical 
writer

Leukemia, N = 2351 Lymphoma, 
N = 1341

Mixed, N = 1051 Myeloid neopla-
sias, N = 661

Plasma cell malignan-
cies, N = 1231

p-
val-
ue2

Yes 12 (5.1%) 5 (3.7%) 4 (3.8%) 3 (4.5%) 14 (11%) 0.095
No 223 (95%) 129 (96%) 101 (96%) 63 (95%) 109 (89%)
1n (%)
2Fisher’s exact test

Fig. 1 Time trends in medical writing over time
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Geographic distribution of authors utilizing medical 
writing services
The vast majority (97.3%, n = 37) of reviews utilizing 
medical writing services originated from authors in high-
income countries, with the United States representing 
the predominant source (64.9%, n = 24 of this group). 
Only a single review (2.7%) came from authors based in a 
middle-income country (China).

Discussion
In this analysis, we find that unlike clinical trials where 
the majority of publications are written by a medical 
writer, review articles remain mostly free of medical writ-
ing support in top hematology journals. Nevertheless, 
important exceptions exist – even though we limited our 
search to the top ten journals, at least one journal had 
over 20% of review articles written by a medical writer. 
We found that medical writer usage was almost exclu-
sively funded by industry (89%), and that direct financial 
conflicts of interest of the first (28%) and last author (34%) 
were very common, often with the company making the 
drug the review article was being written about (71% and 
72% of first and last authors, respectively, of a review of 
a specific drug). We also found an instance of a specific 
How I treat article with direct impact of pharmaceuti-
cal company sponsored medical writer support, which is 
concerning given that these articles directly impact prac-
tice [14]. Although not within the purview of our study 
which focused on top tier hematology journals, numer-
ous other review articles guiding specific management 
have been written by industry recently, such as a general 
review of myeloma with translocation 11;14, written by 
the developer of a drug for t(11;14) myeloma, venetoclax 
[15], a narrative review of midostaurin for acute myeloid 
leukemia involving a medical writer funded by midostau-
rin’s manufacturer [16], and a review about asciminib for 
philadelphia-positive chronic myeloid leukemia written 
by the drug producer [17].

To the best of our knowledge, there are no previous 
studies analyzing medical writing in review articles in 
malignant hematology. Our study complements pre-
viously published literature determining the extent of 
the utilization of this resource in clinical trials, where it 
is a much more prevailing practice and has grown over 
time [1, 10, 11, 18, 19]. Wooley and collaborators in 
2006 investigated “original reports” in prominent medi-
cal journals and determined that in 6% of such articles 
it was disclosed complete or partial participation of 
medical writers, its prevalence being higher in studies 
from the pharmaceutical industry (9.8%) than in non-
industry studies [18]. Almost a decade later, this issue 
seem to have grown, as an analysis from clinical trials 
published in BMC identified that 41% of their sampled 
articles disclosed the aid of a medical writer, as well as Jo
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more likelihood of adherence to reporting guidelines and 
better quality of written English when a medical writer 
was involved in the manuscript [19]. Investigation of the 
usage of medical writers is relevant, as the use of medical 
writers is associated with an increased likelihood of trials 
meeting their positive endpoints, more FDA approvals of 
the intervention [10], less common employment of over-
all survival as primary endpoint, more common usage of 
surrogate endpoints such as progression-free survival, 
and higher odds of favorable conclusions about the inter-
vention (OR 1.81 (95% CI 1.04–3.14)) [1].

Financial CoI were also prevalent in our sample, with 
them being reported by the first author in 34% of a cases, 
and a higher prevalence in the last author at 41%. Direct 
conflicts were common among those authors with a 
CoI as they made up 28% of CoI from first authors and 
34% from last authors. Remarkably, when reviews were 
focused on a specific drug, most of them had a CoI, with 
71% of first authors and 72% of last authors reporting 
them. Other reports have highlighted the influence of 
industry sponsored research in oncology and malignant 
hematology clinical trials [20, 21], a phenomenon that we 
might be seeing disseminating to review articles.

In our study, we found that most journals have policies 
to at least encourage authors to report the usage of this 
service, but with just one journal having policies specifi-
cally extended to regulate this service in review articles. 
Our study highlights how even with guidelines to pro-
vide, acquire and report this service, heterogeneity in 
its disclosure is present with a huge range of definitions, 
from very clear and explicit “medical writing” to more 
ambiguous phrases as “medical editing” and “editing 
support”.

We also found that some authors of reviews included 
in this study have previously published review articles 
where medical writing services were not employed, which 
leaves unanswered questions: how is it determined when 
and when not to use medical writing services for litera-
ture reviews? Could this be related to specific instances 
where conflicts of interest are present? Although not 
explored in this work, this could be an avenue for future 
studies.

There are limitations to our work. We analyzed only 
a limited fraction of top hematology journals. It is very 
likely that a higher prevalence of medical writing could 
exist had we chosen a broader section of journals to look 
at. Examples of medical writer written publications in 
hematology journals that were not included in our search 
strategy include a review article written by a medical 
writer funded by Sanofi that highlights how isatuximab is 
particularly effective in patients with myeloma and renal 
failure, even though no comparative literature exists that 
it is better than daratumumab [22], and a review article 
on treatment options for lower-risk MDS written by 

a medical writer funded by the maker of luspatercept 
(BMS) [23]. Future work should systemically assess the 
prevalence of medical writer written reviews in a broader 
segment of hematology journals. We found that a numer-
ically higher proportion of review articles in the plasma 
cell malignant space were written by medical writers, 
which we speculate reflects the pharmaceutical company 
interest in this space, given the vast number of new drugs 
being approved and developed for myeloma. However, 
due to a small sample size because of our search strategy, 
we cannot make definitive comparisons or conclusions 
about subgroups. Finally, spin (defined as the misrep-
resentation of research findings), has historically been 
assessed for original research, rather than broader review 
articles, leading to an inability for us to systematically 
analyze spin in our cohort of studies [24]. The spin can be 
subtle, such as in an article included in our cohort about 
developments in maintenance therapy written by a medi-
cal writer from Takeda (the maker of ixazomib), that dis-
proportionately focused on, and portrayed ixazomib in a 
positive light [25].

Conclusions
In summary, we demonstrate that although the preva-
lence of medical writing in malignant hematology review 
articles remains low, there are instances of medical writ-
ing in top hematology journals, with at least one journal 
having over 20% of its review articles written by medical 
writers. The prevalence varies across specialties, with the 
highest numerical prevalence in plasma cell dyscrasias. 
We also find that review articles about specific drugs in 
question are often written by writers with direct pay-
ments from the manufacturer of the drug in question. 
Our results call for policies to limit the usage of medical 
writers in future review articles and highlight the impor-
tance of transparency.
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