TO-22-0316 Review

General comment:
This is a very small study. I defer to the editors about whether a study size this small - which I am used to seeing in reports on rare disease - is meaningful for diseases as common as "cancer" and covid-19. Of more concern, the study is poorly written and poorly organized. Some sections are difficult to read. A final English language edit is needed prior to publication. 
Revise and reconsider.


Comments to authors by section: 

I thank the authors for their work on an important topic, which is the humoral response to spike protein exposure (vaccine vs natural infection) in cancer patients. 

Overall, the paper suffers from organizational and language issues which preclude what should be a straightforward report. A revision with laser-like focus on clear presentation, consistency and organization would be in the best interest for publication. There also needs to be transparency that this is an extremely small patient population, and a note made whether this finding has been reported elsewhere in any larger studies. 

Introduction: 
Who is the true intervention group, the group you want readers to focus in on most closely? In the abstract the intervention group is primarily stated to be the 4th vaccine group. In the introduction it is presented as the breakthrough infection group. It would be best to present the groups under study (already somewhat confusing) in the same order consistently through the paper 

Methods 
-Participants and design remains confusing. Please place information regarding the study participants (including how they were chosen) prior to information about blood testing. 
- What is "active anti-cancer therapy?" Some cancer therapies are immunostimulatory, others are immunopsuppressive, were these groups mixed? Consider adding treatment and cancer type information in a supplementary table. 
Terminology unclear, “to be vaccinated with a second BNT162b2 vaccine booster of the 4th-BNT162b2-dose.”
This statement describes the cancer patients:” Study participants included oncology patients with solid tumors on active anti- cancer therapy, receiving intravenous treatment administered at the oncology infusional ambulatory unit, Emek Medical Center.” Did authors specifically seek cytotoxic combination chemotherapy or is there heterogeneity? Are some of these treated with targeted therapy? Any with immunotherapy? Given we find out later this is a very small group, we need to know that the patients are relatively homogeneous. 
Results 
· Please state plainly how many study subjects are present and and relevant descriptive features about these subjects at the beginning of the results section. 
· -What is meant by “the previous 154 participants”? If this study is the continuation of a different study, that should be stated clearly and cited. 
· -What is meant by “donors?” A different word should be chosen. Study participants?
-A verb is missing in the sentence: No significant difference between levels of the antibody titers at baseline levels at blood-test-1 (P = 0.647) 
-“indicating the effectiveness of 4th-BNT162b2-dose…” Vaccine effectiveness is measured in ability to prevent or mitigate disease, not in raising IgG titer. 
-I try to avoid comments like “surprisingly” in results sections as they infer opinion-driven commentary, which should be reserved for the discussion 
- Awkward phrasing: All remaining donors (n=63) were approached when almost 70% were willing to participate in further serological tests (n=42). Meaning that donors were not approached until 70% mark was reached???? Meaning you had 63? Or 42?? For the current study. Completely obscure.  The next sentences suggest number in this report is 9 + 11 + 22 = 42. But why do we need to do the math to figure that out?
-- “anti-Covid-19 IgG titers were also assessed in a control group (days from dose-3 to blood-test-2, P = 0.169). “ Is this the same control group noted above?  N=22? This is not clear. 
This sentence is also not clearly written: “At the same time, among patients vaccinated with the 4th- BNT162b2-dose, we observed a significant but modest increase of anti-Covid-19 specific IgG from 5379.95 Au/ml (IQR[2030.95, 25999.52]) to 22914.00 Au/ml (IQR [16562.00, 40000.00] (P = 0.033) (Figure-1a) compared to control at blood-test-2 (P<0.001) (Figure-1b), indicating the effectiveness of 4th-BNT162b2-dose4 and it's capacity to boost anti-Covid-19 IgG levels5 among patients with cancer.”
--Reference to previous study is confusing “we followed donors, fully vaccinated with the 3rd-BNT162b2-dose, participating in our recent study, monitoring vaccine- derived immunity after the 3rd-BNT162b2-booster-dose2.” Please state clearly how many patients were enrolled on the previous study (and include NCT number so people can refer to it) so we know whether n=154 is the entire study or a subset. It is important to be transparent about the prior study. 


Discussion 

-Stylistic: 
“Than” vs. “then” in sentence 1. 
Excess use of semicolon 
Comma before “consistent” 


· A major limitation is small sample size. Indeed only 11 patients are in the intervention group (vaccine) and conclusions are drawn from this. Please comment on this limitation in the discussion, not in the methods. 
· A limitation of this study is that IgG levels are used as a proxy for vaccine efficacy. This should be commented upon and implication clearly stated. 
· It is unclear what conclusions regarding the care of cancer patients the authors make regarding their findings. Does the study validate the recommendation for a 4th dose? Are cancer patients indeed “immunocompromised” with respect to Covid-19? Do cancer patients react immunologically similarly to immunocompetent patients? 
· It appears that immunity against Covid- 19 rapidly wanes in patients that who do not experience any exposure to SARS-CoV-2 spike protein (either by infection or by additional booster). 
· Meaning of this is not clear –oncology patients infection records????—This is not a clear statement or recommendation: “As future SARS-CoV-2 variants may emerge and the population will keep acquiring enhanced variant and age-independent SARS-CoV-2 immunity9, oncology patients infection records should be taken into account when evaluating the risks and outcomes of  new BNT162b2 booster regimen.” Do you mean new booster regimens in future, or the current one that is out?
· 

