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Questions
1. {Summary} Please summarize the main claims/contributions of the paper in your own words. (Do not
provide any review in this box)
The authors present a model for the Kidney Exchange with Immunosuppresants based on a weghted bipartite graph
that is able to model three levels of histo-compatibility donor-recipent (compatible, half-compatible and
incompatible). Then they make a formal analysis on the algoritmic complexity of finding donor-recipient allocations
taking into account a varying list of objectives, preferences and upper bounds/thresholds to be able to apply it into
different transplantation markets that may apply different allocation policies. They then present a formulation based
on an Integer Linear Program to optimize objectives in the cases that there are restrictions on the lenght of the
exchange cycles. All the results (except the later ILP formulation of the harder, restricted exchange cycles problem)
are shown to be computable in polynomial-time.

2. {Novelty} How novel is the paper?
Paper makes non-trivial advances over past work

3. {Soundness} Is the paper technically sound?
I have not checked all details, but the paper appears to be technically sound

4. {Impact} How important is the paper likely to be, considering both methodological contributions and
impact on application areas?
The paper will impact a moderate number of researchers

5. {Clarity} Is the paper well-organized and clearly written?
Good: paper is well organized but language can be improved

6. {Evaluation} Are claims well supported by experimental results?
Good: Experimental results are sufficient, though more analysis would significantly add support to the claims

7. {Resources} How impactful will this work be via sharing datasets, code and/or other resources? (It may
help to consult the paper’s reproducibility checklist.)
Good: shared resources are likely to significantly impact future work

8. (Reproducibility) Would the experiments in the paper be easy to reproduce? (It may help to consult the
paper’s reproducibility checklist.)
Good: e.g., code/data available, but some details of experimental settings are missing/unclear

9. {Reasons to Accept} Please describe the paper’s key strengths.
The Authors make a great effort to formally analise the complexity of the proposed allocation algorithms, providing
proofs that those that are not NP-hard can be executed in polinomial time.  

One strenght of the proposed model is that it can be adjusted to different transplantation policies in different
markets.
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10. {Reasons to Reject} Please describe the paper’s key weaknesses.
I find the validation section too short. The paper would benefit from a slightly deeper discussion of results. I know
that the space limitation has clearly forced authors to prioritize. But as there is a full section on the problem of the
limitation on the Exchange cycle lenght, I was expecting that the results section would show some runs with different
cycle lenght restrictions to see how these would affect results.

11. {Detailed Comments} Please provide other detailed comments and constructive feedback.
I have no criticism to the core of the work. The proposed framework looks sound, the authors properly justify the
different elements of the model and algorithms, they formally analise its complexity. Furthermore authors properly
position their work in relation with others (given the limited space available). 

The domain is of clear societal interest. The paper tackles a hard allocation problem that has not only to take into
account medical criteria but also non medical ones (logistics, available resources, ...). 

I find the structure of the bipartite graph, with the addition of the dummy donors and recipents, a smart choice in the
representation to ease the execution of the proposed algorithm.  

My only criticism is on the validation results. As there is a full section on the problem of the limitation on the
Exchange cycle lenght, I was expecting that the results section would show examples with different cycle lenghts
(see 10 above). 

12. {QUESTIONS FOR THE AUTHORS} Please provide questions for authors to address during the author
feedback period. (Please number them)
I undestand that the classification of the histo-compatibility levels into three crisp categories (Compatible/Half-
compatible/Incompatible) allows the comparison with previous approaches, and also eases the discussion of the
different variations of the algorithm including/not including allocations with those categories. But I do wonder if this is
realistic, and wether it would be bettter to have a continuous compatibility metric that (maybe) could then be
combined with, e.g., the expected utility weights described on page 4, objective 6.

13. {Ethical Considerations} Please highlight any ethical considerations that must be considered before a
final decision (it may help to consult the paper’s ethics statement, if provided)
The paper includes an Ethical Implications section that properly covers the ethical aspects related to their work, as it
clearly targets a sensible domain.

14. (OVERALL SCORE)
8 - Clear Accept (Top 50% accepted papers (est.))

19. I acknowledge that I have read the author's rebuttal and made whatever changes to my review where
necessary.
Agreement accepted

Questions
1. {Summary} Please summarize the main claims/contributions of the paper in your own words. (Do not
provide any review in this box)
The paper presents a formulation of the kidney exchange algorithm capable of incorporating pairs of donors and
recipients in various settings including: incompatibles, compatibles, and those who could potentially be made
accepting of organs with the application of immuno-suppressant drugs (they call these half-compatibles). The paper
presents also demonstrate the flexibility of their algorithm of optimizing the number of over all transplants or
maximizing the number of compatible transplants while minimizing the number of half-compatibles.

2. {Novelty} How novel is the paper?

Cseh Ágnes
Highlight

Cseh Ágnes
Highlight



Paper contributes some new ideas

3. {Soundness} Is the paper technically sound?
I have not checked all details, but the paper appears to be technically sound

4. {Impact} How important is the paper likely to be, considering both methodological contributions and
impact on application areas?
The paper will impact a moderate number of researchers

5. {Clarity} Is the paper well-organized and clearly written?
Excellent: paper is well organized and clearly written

6. {Evaluation} Are claims well supported by experimental results?
Good: Experimental results are sufficient, though more analysis would significantly add support to the claims

7. {Resources} How impactful will this work be via sharing datasets, code and/or other resources? (It may
help to consult the paper’s reproducibility checklist.)
Fair: some may find shared resources useful in future work

8. (Reproducibility) Would the experiments in the paper be easy to reproduce? (It may help to consult the
paper’s reproducibility checklist.)
Good: e.g., code/data available, but some details of experimental settings are missing/unclear

9. {Reasons to Accept} Please describe the paper’s key strengths.
There are many strong, valid and insightful contributions in this paper. In my view, they include: 
* the formulation of the problem is rather flexible, generic yet specific, and offers systemic representation of kidney
matching scenarios. I have no doubt this framework will certainly offer experts in the field a formal way of expressing
constraints and objectives. 

* The idea of extending the kidney exchange matching to donor:recipient pairs, who are otherwise incompatible but
with the application of a well-planned patient management, they can accept the organ, is a highly impactful idea. It
not only expands the donor pools to offer new alternatives, it creates options for patients who are highly sensitized
who have no matching donors. The idea remains, risky, uncertain but necessary for those in the latter category. May
researches have recently begun to address this potential compromise.

10. {Reasons to Reject} Please describe the paper’s key weaknesses.
The paper is of high quality research with several important, significant, and impactful contributions. However, there
areas that require improvement and rethinking. These include: 

1. Fundamentally, the authors represent the impact of the immunosuppressants as a weight on an edge int he
representation of the underlying connectivity graph. In reality, the clinical management of immunosuppressants is a
delicate balancing act; the use of these powerful drugs inhibits the immune system response to the presence of
foreign organ but it also increases the risk for infections and disease which may well be dangerous for thee patients.
Clinicians, continuously manipulate the dose, timing, and duration of such therapy to adapt to the response of the
immune system to these conditions. This balancing act does not always prevail with desirable results for all patients
in the same way. In fact, the immunological response in itself is variant from patients to patients over time and may
lead to outcome that may not be re-presentable as a continuous function. At he very least, the addition of a utility
function to represent the effectiveness of therapy can help. however, most researchers in the immunology of organ
transplantation are not considering the development of a utility function that describes the "quality" of a match from a
biological perspective. The role of immunosuppressants may be included along with other important factors of how
likely it is for the recipient to "accept" the organ irrespective of immunosupprassant therapy. 

The proposed model is flexible but fails to take into account the above trade-off. In my view, the proposed
formulation if powerful and flexible to incorporate the above trade-off, however, I am certain there will substantial
implications of computational times and resources. I urge the authors to comment on this aspect for this simple
reason: the addition of this compromise will offer a much more practical impact with significant proportion in the field
of kidney, and possibly solid organ transplantation in general. 
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2. The experimental matching algorithm cannot possibly be compared to existing kidney allocation results. This is
due to the fact that the proposed formulation is focused on the solving the problem withing the scope of the
proposed settings. However, it would make sense (at least to me) that the results would be compared to existing
matching algorithms -- although some practical implications may need to be either ignored in the comparison or
added to the proposed method. 

Along the same line of thought, one could compare the impact of the proposed method on the time it takes for
recipients to get transplanted. A simple wait time for transplantation comparison could demonstrate effectiveness.
Furthermore, the addition of practical constraints may well reduce the space of possible matches to yield lower
computational cost. 

11. {Detailed Comments} Please provide other detailed comments and constructive feedback.
In my view, it is important to have real-life modelling results to demonstrate the effectiveness of the proposal. The
addition of a mechanism to balance and represent the "quality" of matches would go a long way in making this
algorithm a practically powerful tool for use by specialists int he field. 

Another issue I will to alert the authors to consider is the practical implementation of organ allocation policies.
Although current protocols may not allow for the "half-match" allocation, it may well be useful to use the proposed
approach to identify alternatives in difficult situations. For example, when assigning incompatible pairs into chains of
compatible matches, half-mismatches may be prepared an alternatives (or secondary solutions) which can be used
when a chain breaks -- this occurs when a transplant procedure in a domino chain of paired incompatible donors
and recipients fails to proceed which necessitates the breaking of the remaining portions. Offering an alternative
half-compatible transplant may well be welcome. 

I will recommend the acceptance of the paper. However, I would love to see this paper evolve and develop into a
practical algorithm that would have a realistic impact on kidney transplantation, a case in which I would not feel sad
to see it rejected this time but with the promise of a better, more comprehensive paper in the near future.

12. {QUESTIONS FOR THE AUTHORS} Please provide questions for authors to address during the author
feedback period. (Please number them)
q1. I urge the others to comment on their choice of representing immunosuppressant therapy as opposed to the
concept of "quality" of transplantation. What are the difference and potential implications on the proposed
framework. 

q2. Can this approach be sued as a "backup" for compatible, more desired solutions in real-life? 

q3. What is the authors strategy in testing this algorithm in real life setting? By these "settings" I am referring to the
may other logistical and practical constraints that affect the feasibility of proposed transplants. Will the results of the
proposed method remain theoretical" due to practical limiting factors or is there a planned strategy for validation. I
recommend seeking collaborations with kidney transplant centers who run paired kidney allocation programs.

14. (OVERALL SCORE)
7 - Accept

19. I acknowledge that I have read the author's rebuttal and made whatever changes to my review where
necessary.
Agreement accepted
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Questions
1. {Summary} Please summarize the main claims/contributions of the paper in your own words. (Do not
provide any review in this box)
In this paper the authors analyze a scenario of kidney exchange in which there is the possibility of immunization,
that means a patient can be treated with immunosuppressant becoming compatible with kidneys even if they have a
different blood type. The authors analyze the theoretical aspect of the problem finding polynomial time algorithms to
solve different version of it. Moreover, the study is supported by both theoretical results and an experimental study.

2. {Novelty} How novel is the paper?
Paper makes non-trivial advances over past work

3. {Soundness} Is the paper technically sound?
I have not checked all details, but the paper appears to be technically sound

4. {Impact} How important is the paper likely to be, considering both methodological contributions and
impact on application areas?
The paper will have low overall impact

5. {Clarity} Is the paper well-organized and clearly written?
Excellent: paper is well organized and clearly written

6. {Evaluation} Are claims well supported by experimental results?
Good: Experimental results are sufficient, though more analysis would significantly add support to the claims

7. {Resources} How impactful will this work be via sharing datasets, code and/or other resources? (It may
help to consult the paper’s reproducibility checklist.)
Poor: shared resources are not likely to be useful in future work

8. (Reproducibility) Would the experiments in the paper be easy to reproduce? (It may help to consult the
paper’s reproducibility checklist.)
Meets Minimum Standard: e.g., code/data unavailable, but paper is clear enough that an expert could confidently
reproduce

9. {Reasons to Accept} Please describe the paper’s key strengths.
- clear writing 
- rigorous 
- well motivated

10. {Reasons to Reject} Please describe the paper’s key weaknesses.
- lack of motivation for some specific assumptions (see questions below)

11. {Detailed Comments} Please provide other detailed comments and constructive feedback.
The topic is interesting and I think that the paper provides meaningful contributions. 
I like the short motivation that locate these results also outside the kidney exchange research area. This make the
results meaningful even though some of the assumptions are not completely justifiable in the kidney exchange
scenario (see questions below). 
The writing is clear and the formulation/proofs are rigorous.

12. {QUESTIONS FOR THE AUTHORS} Please provide questions for authors to address during the author
feedback period. (Please number them)
- Is the upperbound on the number of suppressant relevant in real life scenarios in the case of kidney exchanges?
Or is it just interesting from a theoretical point of view, thus applicable in other real life contexts different from kidney
exchange? (they are expensive and have undesirable side-effects, but this would just discourage their utilization
rather then imposing an upperbound.) 
- same question for the silver bullet model.

13. {Ethical Considerations} Please highlight any ethical considerations that must be considered before a
final decision (it may help to consult the paper’s ethics statement, if provided)
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The authors provide a section in which they analyze the ethical implications of their work, and they do not claim to
solve them, but just to raise the proper questions. Probably more can be done in this sense, such as reformulate the
problem in a way that gives the same chance to every blood type etc. But this goes beyond the scope of this work. 

14. (OVERALL SCORE)
7 - Accept

19. I acknowledge that I have read the author's rebuttal and made whatever changes to my review where
necessary.
Agreement accepted

Questions
1. {Summary} Please summarize the main claims/contributions of the paper in your own words. (Do not
provide any review in this box)
Authors proposed a general model of KEI problem which can maximize the matching of donors and recipients to
achieve the best matching effect. And this model is based on refined preferences.

2. {Novelty} How novel is the paper?
Paper contributes some new ideas

3. {Soundness} Is the paper technically sound?
The paper has minor technical flaws that are easily fixable

4. {Impact} How important is the paper likely to be, considering both methodological contributions and
impact on application areas?
The paper will have low overall impact

5. {Clarity} Is the paper well-organized and clearly written?
Good: paper is well organized but language can be improved

6. {Evaluation} Are claims well supported by experimental results?
Good: Experimental results are sufficient, though more analysis would significantly add support to the claims

7. {Resources} How impactful will this work be via sharing datasets, code and/or other resources? (It may
help to consult the paper’s reproducibility checklist.)
Fair: some may find shared resources useful in future work

8. (Reproducibility) Would the experiments in the paper be easy to reproduce? (It may help to consult the
paper’s reproducibility checklist.)
Meets Minimum Standard: e.g., code/data unavailable, but paper is clear enough that an expert could confidently
reproduce

9. {Reasons to Accept} Please describe the paper’s key strengths.
1.This paper has some good innovations. 
2.The algorithm in this paper is based on some mathematical theories. 

10. {Reasons to Reject} Please describe the paper’s key weaknesses.
1.The introduction of this paper lacks the reasons for kidney exchange problem. 
2.The experimental part of this paper is not enough. 
3.The formula of this paper is typographical confusion. 



11. {Detailed Comments} Please provide other detailed comments and constructive feedback.
More nodes can be set in the experiment, which shows that the algorithm can be used in a larger scale kidney
exchange network. 

12. {QUESTIONS FOR THE AUTHORS} Please provide questions for authors to address during the author
feedback period. (Please number them)
What do you think is the biggest innovation of your algorithm? How is your algorithm better than existing algorithms?
Does your algorithm have application value in real life 
？

14. (OVERALL SCORE)
5 - Below threshold of acceptance




