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Introduction

Several years ago, our group made an unexpected discovery. We found that prostate specific antigen (PSA), a protein that was thought in the 80’s and 90’s to be only expressed in the prostate, was also detectable in tissues from females, especially in the breast. We subsequently identified PSA in milk of lactating women, in nipple aspirate fluid, breast tumors and in female serum (1). We submitted these novel findings to the journal “Cancer Research” but the paper was rejected. The reviewer who rejected the paper noted “I cannot understand why I should accept this paper, when I am sure that women have no prostate.” This reviewer missed the whole point of the paper, thus revealing that his/her peer review was superficial.
Most of us have experienced numerous examples of poor peer review. I learned not to develop any hard feelings against the reviewers or the editors. From my experience, I have never seen an Editor overriding poor reviews and taking a favorable decision. This is because editors do not usually read the submitted papers. The reviewer is the King or the Queen of the process. In most cases, they are protected by anonymity. I have also not seen many reviewers changing their point of view, even after extensive and well-documented rebuttals. I am thus teaching my graduate students and post-docs not to spend too much time with negative reviews but move on and submit elsewhere. Is poor review the major reason for this system to become unsustainable? The answer is no. There are many additional reasons, as briefly analyzed below.
Competitors may steal your work

It is rather peculiar to consider that your best original work will eventually go to reviewers working in the same field, who are potentially your most fierce competitors. While for papers with low impact this is not important, it is a major issue for research that is highly novel and may lead to lucrative patents (worth billions), awards (such as Nobel Prizes) etc. There is a myriad of horror stories of alleged dishonesty in top science. Apparently, James Watson looked at an x-ray crystallographic picture of DNA taken by Rosalind Franklin and used the information to write his own paper on the structure of DNA. NIH researchers allegedly used cultures from French collaborators to isolate the HIV virus and then claim that the isolates were their own. It is naive to think that competitors at this high level will return a relevant paper to them unreviewed, without looking at it, as the regulations stipulate. It is more likely that reviewers will be tempted to read the paper and then return it, supposedly unreviewed, or write an unfavorable review, which will buy them time to publish their own papers first. Remember, in the arena of highly competitive science, there are no Saints. This is like the situation in competitive sports, where many of the most celebrated athletes were caught cheating (remember Lance Armstrong?).
Every paper is published anyway

Recently, I read Drummond Rennie’s reflection on peer review and I agree with him that no matter what happens to the peer review, every written document submitted for publication will eventually be published somewhere. Dr. Rennie writes (2)
There seems to be no study too fragmented, no hypothesis too trivial, no literature citation too biased or too egotistical, no design too warped, no methodology too bungled, no presentation of results too inaccurate, too obscure, and too contradictory, no analysis too self-serving, no argument too circular, no conclusions too trifling, or too unjustified, and no grammar and syntax too offensive for a paper to end up in print.
Does peer review makes papers better?

Since I know from my experience that Dr. Rennie’s remarks are true, one wonders if peer review is actually necessary. Many would argue that peer review identifies flaws and makes papers better with revision. My own experience is different. In most cases, peer review didn’t make our papers significantly better, at the expense of considerable time, trying to perform an experiment that the reviewer demands as a prerequisite for publication. I further suspect that reviewer’s demands may promote data falsification. Imagine a paper that has been submitted in a top-tier journal and one reviewer is asking for a single confirmatory experiment to get the paper accepted. The author then embarks on this experiment but the results are opposite to what the reviewer would have expected. If the author presents the data as they came out (and he/she should) the paper will be rejected. The pressure on a young investigator to manipulate the results and get the paper accepted would be enormous.

Journals will soon not be able to recruit reviewers

In my opinion, the major reason that the peer review system may become unsustainable in the near future is due to the following new realities. We have witnessed, and still witnessing, an explosion in the number of scientific journals and the dramatic increase in papers submitted/published, which is probably disproportionate to the increase in the number of new investigators. I suspect that the top-tier journals will likely have no difficulty in identifying qualified reviewers, since an invitation from Nature or a similar caliber journal to review a paper is a recognition that many would like to have. But reviewing for a medium or low-impact journal is not something that somebody is keen to do. There is no glory or anything else associated with it. You better read a paper that is right on your interest in a top-tier journal than spending your time reviewing a mediocre paper for a mediocre journal. At the end of the day, what you get in return is a listing of your name in the December issue of this journal. The only motivation/responsibility for a prospective reviewer is that every author who writes papers has an obligation to contribute to the pool by reviewing other people’s work. However, the ever increasing need of submitting more grants and for publishing their own papers, puts tremendous pressure and requires additional time commitments from potential reviewers. This may motivate many researchers to avoid participating in peer review. 
Possible Solutions

I predict that most journals, especially the medium and low impact, will find it increasingly difficult to recruit qualified reviewers in the future, since these investigators will opt to invest their time on other activities instead. So, who should review the submitted papers? I suggest 2 alternative options:

Drop Peer Review

Since as mentioned earlier every paper that is submitted is eventually published, one solution is to publish all paper submitted, without any review. Journals will become repositories of information for access and reading. Whoever wants to post a comment on a paper published, they can do it after the paper is published. This system already exists and it may be the most viable option in the long run. This system actually works very well with online versions of newspapers. With this system, as I suggested previously (3), there will be no high or low impact journals, but just journals. This would also bring an end to the so called "Journal impact factor”, as I commented earlier (4). Submitting papers to preprint servers could be a similar or complementary solution (5). Recently, a new journal, F1000Research, adopted an alternative way of reviewing and publishing, which is similar to submissions in preprint servers (https://f1000research.com/about). In short, this journal publishes the papers received within a week without peer review. The peer review starts after publication, and the paper is indexed in PubMed after two reviewers approve it.
Pay for Peer review

As I also suggested briefly elsewhere (6), if peer review will continue to be implemented, then, it should be considered as a business/contractual transaction between the journal and the reviewer. Many journals are now owned by private companies and societies who are making millions from this enterprise. Apparently, the recent merger between Springer and McMillan, the publishers of the Nature family of journals, created a multi-billion $ enterprise. Earlier (6), I wondered as to why a scientist should review for free, for a journal that is making money. I have thus suggested that journals should pay reviewers for their job. This system would have additional and very significant advantages as follows.
Interested scientists (such as retirees or younger scientists who want to make an extra buck) register in specific journals as paid reviewers, with specific expertise. When a paper is submitted to this journal, the paper is posted and registered reviewers have access to it. If interested, they can accept to review within in a certain time-frame for a nominal fee (I suggested $200 per paper based on 2-3 hours of work). This system will ensure that those doing the peer review are really interested to do it and they are paid for their time.

I speculate that these paid reviews will be of high quality, timely and impartial. Likely, there will be competition between reviewers as to who will pick up the paper, not the other way around. Who would pay for the review? The journals will pay, but from fees charged to the authors. After all, authors have been paying journals for various charges for many decades and at much higher prices. These include page charges, reprints, color figures and, more recently, publication fees (for open access journals). It seems that the reviewing cost will be one of the lowest in the chain of costs, and most likely the most critical, in ensuring the best possible review.
Conclusions
The shortcomings of the current peer review system are summarized in table 1.  I urge journals to start creating databases of qualified and paid reviewers, who will take care of their submissions, by providing timely, high-quality and impartial reviews. This system will ensure that the current bottleneck in the scientific review process, finding reviewers who are willing to review, will be solved. There is an army of retired qualified reviewers who can take on this task, while busy and still active researchers will be spared of this activity. It is time for this reviewing force to be awakened!

Last but not least. We need to understand the possible additional harms, if peer review is abandoned. There may not be any, or, the possible benefits of abandoning peer review may outweigh the possible harms. Let us not forget that some of the most brilliant papers ever written were published without peer review (such as the Einstein papers describing his theory of relativity). We also know that despite peer review, a very significant number of papers describe unsubstantiated claims, false conclusions, false discovery, or they cannot be reproduced (7, 8). Personally, I do not believe that our papers will become inferior without peer review. After all, most authors do not write papers to satisfy reviewers; they write papers to satisfy themselves.
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