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Abstract
Objectives To review the various methods of outcomes
assessment used for eVectiveness studies comparing retro-
pubic radical prostatectomy (RRP), laparoscopic radical
prostatectomy (LRP), and robotic-assisted laparoscopic
prostatectomy (RALP).
Methods A review of the peer reviewed literature was
performed for reported series of RRP, LRP, and RALP using
Pubmed and MEDLINE with emphasis on comparing
perioperative, functional, and oncologic outcomes. Common
methods used for outcomes assessment were categorized and
compared, highlighting the pros and cons of each approach.
Results The majority of the literature comparing RRP,
LRP, and RALP comes in the form of observational data
or administrative data from secondary datasets. While
randomized controlled trials are ideal for outcomes assess-
ment, only one such study was identiWed and was limited.
Non-randomized observational studies contribute to the
majority of data, however are limited due to retrospective

study design, lack of consistent endpoints, and limited
application to the general community. Administrative data
provide accurate assessment of operative outcomes in both
academic and community settings, however has limited
ability to convey accurate functional outcomes.
Conclusions Non-randomized observational studies and
secondary data are useful resources for assessment of
outcomes; however, limitations exist for both. Neither is
without Xaws, and conclusions drawn from either should be
viewed with caution. Until standardized prospective com-
parative analyses of RRP, LRP, and RALP are established,
comparative outcomes data will remain imperfect. Urologic
researchers must strive to provide the best available
outcomes data through accurate prospective data collection
and consistent outcomes reporting.
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Introduction

Interest in comparative eVectiveness research has increased
as multiple treatment modalities became available for
common oncologic conditions, including prostate cancer.
Over the last decade, there has been an increase in the utili-
zation of minimally invasive radical prostatectomy (MIRP),
including both robotic and laparoscopic radical prostatec-
tomy (RALP and LRP) [1]. Moreover, direct-to-consumer
advertising and the perception that newer technology
equates with better outcomes have culminated in the rapid
uptake of RALP, which presently comprises of an
estimated 86% of radical prostatectomies performed in the
United States. [2]. However, comparative studies assessing
the eYcacy of diVerent treatments are lacking. The Agency
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for Healthcare Research and Quality advocates for the linking
of treatment decisions with outcomes under the assumption
that meticulous and standardized reporting of outcomes
may ultimately lead to improved patient care [3]. Multiple
validated instruments have been developed to aid in the
assessment and reporting of prostate cancer care outcomes
[4]. The Institute of Medicine (IOM) has prioritized com-
parative eVectiveness research dedicated to robotic-assisted
surgery due to the prevalence and healthcare costs associ-
ated with utilization of this technology [5]. This brings
attention to the need for comparative outcomes studies to
better deWne the varying approaches to radical prostatec-
tomy. We discuss the types of studies available, how they
contribute to the literature, as well as their limitations.

Randomized controlled trials

While randomized controlled trials (RCT) have classically
been the gold standard for outcomes analyses, they have
notoriously been lacking from surgical literature [6]. Multi-
ple reviews have found that the RCTs that do exist in the
urologic literature are far from ideal [6–8]. SpeciWcally,
Scales explain that of RCTs, less than 50% of studies report
crucial methodological study characteristics [6].

The dearth of randomized studies is exempliWed in the
comparison between minimally invasive and open surgeries
for the treatment of prostate cancer. Ficarra recently
performed a meta-analysis comparing open retropubic radical
prostatectomy (RRP), laparoscopic radical prostatectomy
(LRP), and RALP [2]. Of 23 studies examined, only one
was a RCT, which was limited to a single surgeon’s experi-
ence of 60 men undergoing RRP and LRP [9]. Ficarra con-
cludes that the ideal study would involve a prospective,
multi-center, comparative study, involving the best
surgeons in RRP, LRP, and RALP, using standardized
inclusion and exclusion criteria surgical techniques, patho-
logic evaluation, postoperative care, functional question-
naires, strict follow-up, and evaluation by a third party.

Currently, it is not feasible to randomize men to receive
minimally invasive versus open surgery. First, it is not
possible to blind the patient to which intervention they will
receive as surgical incisions give away the operation. While
it may be possible to compare LRP and RALP, as they
utilize similar trocar sites, there are ethical concerns regarding
blinding patients to which surgical intervention they have
received and so-called “placebo” surgery [10–12]. Addi-
tionally, while “placebo” arthroscopic surgery has been
performed in the Orthopedic literature [12], these surgeries
involved minor debridements and were not fraught with
long-term quality of life issues such as urinary and sexual
function as well as cancer control, which are important
outcomes when performing a radical prostatectomy.

Second, most surgeons preferably perform either the
open or the minimally invasive approach. Although there
are some series comparing single surgeon outcomes with
both approaches [13–16], it is rare for one surgeon to
provide both operations. Therefore, if a RCT were to be
performed, there would likely be multiple surgeons providing
one treatment or the other rather than a single surgeon. This
is an inherent problem, as surgical outcomes rely heavily
on individual surgeon technique which is largely heteroge-
neous, and subtle variations may lead to signiWcantly diVerent
outcomes [17, 18]. Additionally, surgeons may be on diVerent
points of the learning curve for their respective approach.
Therefore, diVerence in outcomes observed in a surgical
RCT may be due to variations in technique and surgeon
experience rather than a true diVerence in one approach over
the other. Unfortunately, these are variables that are
diYcult to adjust for in a surgical RCT.

Finally, in this age of widespread internet and consumer
advertising, patients have become increasingly self-educated
with regard to their own medical care leading to strong
preferences for one surgical approach. Therefore, patents
and surgeons alike lack adequate equipoise to randomize to
one surgical approach over the other [19]. The inability to
Wnd multiple patients willing to be randomized to RRP
versus MIRP substantially limits the ability to perform an
adequately powered RCT. As a result, the overwhelming
majorities of studies are non-randomized studies, limiting
the literature to, at best, level II evidence.

Observational studies

In the absence of RCTs, observational studies are the
primary source of contemporary data in the urologic literature,
including studies on RRP, LRP, and RALP [20]. Compared
with RCTs, observational studies typically provide larger
study populations and also present fewer ethical conun-
drums regarding patient enrollment and informed consent.
Observational studies, especially those that provide
prospectively collected data, have proven to be excellent
sources of short-term perioperative outcomes, such as
estimated blood loss, postoperative pain, and lengths of
stay. Improvements in all three of these parameters have
been shown for LRP and RALP when compared with RRP
in observational studies [2, 14, 16]. Observational studies
have also incorporated the use of validated instruments in
order to measure long-term postoperative sexual and urinary
function, as well as overall quality of life (QOL) [21].

The experiences of several high-volume institutions
have shown excellent clinical results for LRP and RALP
that are comparable to previously reported RRP series
[22–26]. Unfortunately, due to limitations of RCTs
mentioned above, there are few studies in which modalities
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are compared head to head. One notable exception is the
observational study performed by the Urologists from
Vanderbilt, who present outcomes of RALP and RRP
performed by a single surgeon. These authors noted
decreased estimated blood loss, less change in postoperative
hematocrit, and lower transfusion requirement in men
undergoing RALP versus RRP [16].

Meta-analysis of observational studies, while not ideal,
is another means to compare outcomes between modalities.
As mentioned, Ficarra performed a meta-analysis consisting
largely of single-center observational studies and noted that
while RALP and LRP tend to have improved perioperative
outcomes, overall outcomes were comparable to those of
RRP [2]. A meta-analysis by Coelho revealed lower
positive surgical margins rates, higher continence rates, and
higher potency for men undergoing RALP versus LRP and
RRP [27]. However, a meta-analysis is only as good as the
data that are collected and is thus limited by the weakness
of observational data.

While helpful and more readily available than RCTs
when comparing surgical approaches, observational studies
have many drawbacks. First, cohorts are most often from
single-center, high-volume, tertiary referral centers. This
greatly limits the ability of such data to be generalized to
the population and thus, somewhat limits their applicability
to many community centers. Unlike other rare conditions,
which may only be seen at tertiary centers, prostate cancer
is the most common non-cutaneous malignancy diagnosed
in US men [28] and its treatment is not limited to highly
specialized centers. Thus, there remains a need for general-
izability of data regarding prostate cancer treatment
outcomes, as treatment is frequently performed outside of
high-volume tertiary centers.

Second, observational data lack a consistent standard for
outcomes reporting. Ficarra illustrated that urinary and
sexual functional outcomes among RRP, LRP, and RALP
studies often lack standardization, providing a wide range
of results [29]. This makes comparisons between observa-
tional studies diYcult, if not impossible. Krupski illustrated
the diYculty that arises due to the use of disparate reporting
methods for urinary function [30]. DeWning sexual function
presents a similar problem, as the term “potent” can mean
diVerent things to diVerent people and sexual function
outcomes may depend on which validated scoring system is
used which also diVers between studies [19]. Additionally,
when assessing quality and transparency of data reporting
in urologic observational studies, Tseng noted major deW-
ciencies in outcomes reporting within the urologic literature,
with only half of the studies examined meeting the methodo-
logical and reporting standards applied to most RCTs [31].

Finally, another signiWcant drawback of observational
data and case series is the lack of consistent long-term
cancer control data. The goal of treating men with prostate

cancer is to cure them of the disease; however, in high-risk
patients with localized disease up to 40% to 50% may have
biochemical recurrence within 10 years of surgery [2, 16].
When dealing with a generally slow growing malignancy
such as prostate cancer, insuYcient long-term follow-up
may be an obstacle to diVerentiating the true eYcacy of
various treatment modalities, with follow-up times ranging
from several months to 5 years in most studies [32–34].

Secondary datasets

Some of the limitations seen with case series and observa-
tional studies are obviated with the use of secondary admin-
istrative data that are more generalizable to current patterns
of care and provide larger numbers of subjects to include in
analysis. Major advantages of secondary data include the
availability of multiple patient and hospital level variables
that allow for analyses of speciWc treatment modalities and
their clinical outcomes. Variables of interest generally
available in secondary datasets those are not available in
case series include surgeon or hospital volume, detailed
patient demographics, and comorbid conditions, all of
which are factors that may impact clinical outcomes [35].
These data are accessed by identifying ICD-9 diagnostic
and CPT procedural codes within the dataset and analyzing
outcomes associated with these codes.

While a direct comparison of RRP, LRP, and RALP has
yet to be made in prospective trials, comparisons have been
made possible using secondary data. Unfortunately, given
the lack of a speciWc CPT code for robotic assistance at this
time, LRP and RALP outcomes must be grouped together
and referred to collectively as minimally invasive radical
prostatectomy (MIRP). Hu utilized data from the Surveil-
lance, Epidemiology, and End Results database linked
Medicare (SEER-Medicare) registry, which allows for the
simultaneous linkage of pathologic data to diagnostic and
procedural codes [36, 37]. This database provides very use-
ful for analyzing perioperative complications as well as
long-term data for assessing cancer recurrence and late
complications. While the study supported previous data that
MIRP confers shorter lengths of stay compared with RRP,
results indicated the men undergoing MIRP were more
likely to develop diagnoses for incontinence and sexual
dysfunction, which is contrary to the purported beneWts of
MIRP.

While these registry data provided useful insight into the
comparative eVectiveness of RRP and MIRP, these unex-
pected results also highlight some of the limitations of
using secondary data. In the case of MIRP versus RRP, one
major limitation of registry data is the lack of validated
sexual and urinary function measures. Instead of validated
instruments measuring these important variables, one is
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limited to diagnosis and procedure codes to deWne erectile
dysfunction and urinary incontinence. The use of adminis-
trative data to quantify diagnoses of incontinence and
impotence is less sensitive than self-assessment with vali-
dated instruments [38]. Obviously, this is not the most ideal
method to measure these outcomes, as results are often sub-
jective and can vary depending on patient perception and
physician documentation. Additionally, severity of diag-
nosed conditions cannot be measured using registry data. In
the case of the aforementioned study using SEER-Medicare
by Hu, while men undergoing MIRP were more often diag-
nosed and treated for erectile dysfunction and incontinence,
there was likely a reporting bias as these patients may have
had higher preoperative expectations or, perhaps, better
baseline function and thus more disappointment with their
outcomes. Also, those patients undergoing MIRP may have
been more likely to complain of sexual or urinary dysfunction
and therefore, diagnosed more often. These variables sim-
ply cannot be controlled for using registry data, making it a
poor source for measuring functional outcomes in patients
treated for prostate cancer.

Another drawback is that outcomes research from regis-
tries by deWnition may only be as good as the actual data
collected and stored in the registry. Many of the problems
conducting outcomes research from registries are related to
a mismatch between the available data and the questions
being asked. While this may bring to question the validity
of conclusions that can be made, data from Medicare
describing complications have been shown to be quite robust,
with 89% concordance with medical chart abstraction [39].
Additionally, Medicare-linked pathologic data provided
by SEER are not complete. For example, Gleason scores
for patients are categorized as either “well-diVerentiated,”
“moderately diVerentiated,” or “poorly diVerentiated”
rather than reported as speciWc scores for each patient.
Additionally, speciWc PSA values are not available, and
PSA is reported as elevated or not elevated.

Another limitation of secondary datasets is that they are
often limited to a speciWc subset of patients. For example,
because SEER data are linked with Medicare, the data are
limited to patients over the age of 65 and limit the general-
izability of the results to younger cohorts. Finally, while
these data have the continuity to describe longer-term fol-
low-up, at this point the changing utilization of diVerent
treatment modalities limits its use. For example, in the case
of RRP versus MIRP, the utilization of RALP has substan-
tially increased since the early 2000s. If a study compares
RALP to RRP from 1998 to 2008, follow-up may be
limited in the RALP group due to higher volume toward the
end of the study window.

Regardless of the drawbacks associated with administra-
tive datasets, they remain important sources of comparative
eVectiveness between RRP and MIRP, especially in the

absence of adequate RCTs and observational studies. They
provide Urologists with accurate assessments of hospital
stay and perioperative complications representative of
community and academic practices. Additionally, in the
near future, CPT codes will diVerentiate between LRP and
RALP, allowing a more accurate comparison between treat-
ment modalities. While not optimal for functional outcomes
assessment, secondary data provide extremely useful data
when comparing surgical treatment of prostate cancer.

Conclusions

In the absence of RCTs, comparative eVectiveness data
analyzing outcomes of RRP, LRP, and RALP are largely
provided by observational data and secondary administrative
datasets. Non-randomized observational studies provide
adequate perioperative data from tertiary centers, however
suVer from observer bias, varying surgeon experience,
inconsistent outcomes deWnitions, and lack of generalization to
community practice. Secondary datasets provide popula-
tion-based objective outcomes assessment applicable to
both high-volume academic as well as community settings,
however lack functional outcomes assessment. However,
until standardized prospective comparative analyses of
RRP, LRP, and RALP are conducted, comparative out-
comes data will remain imperfect. Researchers must strive
to provide the best available outcomes data through accu-
rate prospective data collection and consistent outcomes
reporting.

Acknowledgments This manuscript is funded by the Robert and
Kathy Salipante Minimally Invasive Urologic Research Fellowship
(KJK), the American Urologic Association Foundation Research
Fellowship (HY), the American Urologic Association Herbert Bren-
dler Summer Medical Student Research Fellowship Award (WDU),
the New York Academy of Medicine David E. Rogers Fellowship
(WDU), and the Department of Defense Prostate Cancer Training
Award W81XWH-08-1-0283 (JCH).

ConXict of interest The authors declare that they have no conXict of
interest.

References

1. Hu JC, Wang Q, Pashos CL, Lipsitz SR, Keating NL (2008)
Utilization and outcomes of minimally invasive radical prostatectomy.
J Clin Oncol 26:2278–2284

2. Ficarra V, Novara G, Artibani W, Cestari A, Galfano A, Graefen M,
Guazzoni G, Guillonneau B, Menon M, Montorsi F, Patel V,
Rassweiler J, Van Poppel H (2009) Retropubic, laparoscopic,
and robot-assisted radical prostatectomy: a systematic review and
cumulative analysis of comparative studies. Eur Urol 55: 1037–1063

3. http://outcomes.cancer.gov/tools/pro-ctcae.html, Accessed 29 Jan
2011

4. http://www.ahrq.gov/clinic/outfact.htm, Accessed 29 Jan 2011
123

http://outcomes.cancer.gov/tools/pro-ctcae.html
http://www.ahrq.gov/clinic/outfact.htm


World J Urol (2012) 30:85–89 89
5. IOM (2009) Initial national priorities for comparative eVectiveness
research. The National Academies Press, Washington

6. Scales CD Jr, Voils CI, Fesperman SF, Sur RL, Kubler H, Preminger
GM, Dahm P (2008) Barriers to the practice of evidence-based urol-
ogy. J Urol 179:2345–2349; discussion 2349–2350

7. Welk B, Afshar K, MacNeily AE (2006) Randomized controlled
trials in pediatric urology: room for improvement. The Journal of
urology 176:306–310

8. Mansson W (2004) Evidence-based urology: a utopia? Eur Urol
46:143–146

9. Guazzoni G, Cestari A, Naspro R, Riva M, Centemero A, Zanoni
M, Rigatti L, Rigatti P (2006) Intra- and peri-operative outcomes
comparing radical retropubic and laparoscopic radical prostatecto-
my: results from a prospective, randomised, single-surgeon study.
Eur Urol 50:98–104

10. Kang DC, Hardee MJ, Fesperman SF, StoVs TL, Dahm P (2010)
Low quality of evidence for robot-assisted laparoscopic prostatec-
tomy: results of a systematic review of the published literature. Eur
Urol 57:930–937

11. Bajammal S, Dahm P, Scarpero HM, Orovan W, Bhandari M
(2008) How to use an article about therapy. The Journal of urology
180:1904–1911

12. Horng S, Miller FG (2002) Is placebo surgery unethical? N Engl J
Med 347:137

13. Farnham SB, Webster TM, Herrell SD, Smith JA (2006) Intraop-
erative blood loss and transfusion requirements for robotic-assisted
radical prostatectomy versus radical retropubic prostatectomy.
Urology 67:360–363

14. Nelson B, Kaufman M, Broughton G, Cookson MS, Chang SS,
Herrell SD, Baumgartner RG, Smith JA Jr (2007) Comparison of
length of hospital stay between radical retropubic prostatectomy
and robotic assisted laparoscopic prostatectomy. The Journal of
urology 177:929–931

15. Smith JA Jr, Chan RC, Chang SS, Herrell SD, Clark PE,
Baumgartner R, Cookson MS (2007) A comparison of the inci-
dence and location of positive surgical margins in robotic assist-
ed laparoscopic radical prostatectomy and open retropubic
radical prostatectomy. J Urol 178:2385–2389; discussion
2389–2390

16. Kordan Y, Barocas DA, Altamar HO, Clark PE, Chang SS, Davis
R, Herrell SD, Baumgartner R, Mishra V, Chan RC, Smith JA Jr,
Cookson MS (2010) Comparison of transfusion requirements
between open and robotic-assisted laparoscopic radical prostatectomy.
BJU Int 106:1036–1040

17. Devereaux PJ, Bhandari M, Clarke M, Montori VM, Cook DJ,
Yusuf S, Sackett DL, Cinà CS, Walter SD, Haynes B (2005) Need
for expertise based randomised controlled trials. Bmj 330:88

18. Vickers AJ, Bianco FJ, Serio AM, Eastham JA, Schrag D, Klein
EA, Reuther AM, Kattan MW, Pontes JE, Scardino PT (2007) The
surgical learning curve for prostate cancer control after radical
prostatectomy. J Natl Cancer Inst 99:1171

19. Tseng TY, Breau RH, Fesperman SF, Vieweg J, Dahm P (2009)
Evaluating the evidence: the methodological and reporting quality
of comparative observational studies of surgical interventions in
urological publications. BJU international 103:1026–1031

20. Borawski KM, Norris RD, Fesperman SF, Vieweg J, Preminger
GM, Dahm P (2007) Levels of evidence in the urological literature.
The Journal of urology 178:1429–1433

21. Parker WR, Wang R, He C, Wood DP Jr (2010) Five year expanded
prostate cancer index composite-based quality of life outcomes
after prostatectomy for localized prostate cancer. BJU Int
107:585–590

22. Frota R, Turna B, Barros R, Gill IS (2008) Comparison of radical
prostatectomy techniques: open, laparoscopic and robotic assisted.
Int Braz J Urol 34:259–268; discussion 259–268

23. Menon M, Tewari A, Baize B, Guillonneau B, Vallancien G
(2002) Prospective comparison of radical retropubic prostatectomy
and robot-assisted anatomic prostatectomy: the vattikuti urology
institute experience. Urology 60:864–868

24. Tewari A, Srivasatava A, Menon M (2003) A prospective comparison
of radical retropubic and robot-assisted prostatectomy: experience
in one institution. BJU Int 92:205–210

25. Rocco B, Matei DV, Melegari S, Ospina JC, Mazzoleni F, Errico
G, Mastropasqua M, Santoro L, Detti S, de Cobelli O (2009)
Robotic vs open prostatectomy in a laparoscopically naive centre:
a matched-pair analysis. BJU Int 104:991–995

26. Ahlering TE, Woo D, Eichel L, Lee DI, Edwards R, Skarecky DW
(2004) Robot-assisted versus open radical prostatectomy: a com-
parison of one surgeon’s outcomes. Urology 63:819–822

27. Coelho RF, Rocco B, Patel MB, Orvieto MA, Chauhan S, Ficarra
V, Melegari S, Palmer KJ, Patel VR (2010) Retropubic, laparo-
scopic, and robot-assisted radical prostatectomy: a critical review
of outcomes reported by high-volume centers. J Endourol
24(12):2003–2015

28. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ (2009) Cancer
statistics, 2009. CA Cancer J Clin 59:225–249

29. Krupski TL (2010) Standardization of reporting surgical compli-
cations–are we ready? J Urol 183:1671–1672

30. Menon M, Kaul S, Bhandari A, Shrivastava A, Tewari A, Hemal
A (2005) Potency following robotic radical prostatectomy: a ques-
tionnaire based analysis of outcomes after conventional nerve
sparing and prostatic fascia sparing techniques. J Urol 174:2291–
2296, discussion 2296

31. Raldow A, Hamstra DA, Kim S, Yu JB (2010) Salvage external beam
radiotherapy for prostate cancer after radical prostatectomy: current
status and controversy. Oncology (Williston Park) 24:692–702

32. Begg CB, Riedel ER, Bach PB, Kattan MW, Schrag D, Warren JL,
Scardino PT (2002) Variations in morbidity after radical prostatec-
tomy. N Engl J Med 346:1138–1144

33. Hu JC, Gold KF, Pashos CL, Mehta SS, Litwin MS (2003) Role of
surgeon volume in radical prostatectomy outcomes. J Clin Oncol
21:401–405

34. Cooperberg MR, Broering JM, KantoV PW, Carroll PR (2007)
Contemporary trends in low risk prostate cancer: risk assessment
and treatment. J Urol 178:S14–S19

35. Hu JC, Gu X, Lipsitz SR, Barry MJ, D’Amico AV, Weinberg AC,
Keating NL (2009) Comparative eVectiveness of minimally inva-
sive vs open radical prostatectomy. JAMA 302:1557–1564

36. Stanford JL, Feng Z, Hamilton AS, Gilliland FD, Stephenson RA,
Eley JW, Albertsen PC, Harlan LC, Potosky AL (2000) Urinary
and sexual function after radical prostatectomy for clinically local-
ized prostate cancer: the prostate cancer outcomes study. JAMA
283:354–360

37. Potosky AL, Riley GF, Lubitz JD, Mentnech RM, Kessler LG
(1993) Potential for cancer related health services research using a
linked medicare-tumor registry database. Med Care 31:749

38. Cooperberg MR, Lubeck DP, Meng MV, Mehta SS, Carroll PR
(2004) The changing face of low-risk prostate cancer: trends in
clinical presentation and primary management. J Clin Oncol
22:2141–2149

39. Menon M, Bhandari M, Gupta N, Lane Z, Peabody JO, Rogers CG,
Sammon J, Siddiqui SA, Diaz M (2010) Biochemical recurrence
following robot-assisted radical prostatectomy: analysis of 1384
patients with a median 5-year follow-up. Eur Urol 58(6):838–846
123


	Outcomes assessment in men undergoing open retropubic radical prostatectomy, laparoscopic radical prostatectomy, and robotic-assisted radical prostatectomy
	Abstract
	Introduction
	Randomized controlled trials
	Observational studies
	Secondary datasets
	Conclusions
	Acknowledgments
	Conflict of interest
	References


