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Simple Summary

To the layman, cancers such as Melanoma (Mel) and Bladder Cancer (BC) might not be comparable
cancers but on closer perusal it may be confirmed that there is a relatively high degree of mutation
shared by both cancers. Both cancers were highly lethal unless discovered early and surgically
removed commonly involving limb amputation in Mel and bladder removal and diversion of the
urinary stream into the intestine with severe complications. It was appreciated that an immune
response stimulator might retard tumor growth and BCG (Bacillus Calmette-Guérin) was found to
be highly successful for BC with some efficacy for non-widely metastatic Mel in the 1970’s. Since then,
immune checkpoint inhibitors (ICI) have revolutionized the treatment of Mel even for patients with
widespread metastasis. Even these treatments cause side-effects and it has become critical to better
understand the workings and the response of the InImS to these forms of cancer.

Abstract

BCG still has a place in the treatment of non-invasive bladder cancer but with the debut of other new
tools to manipulate the immune system, specifically immune checkpoint inhibition (ICI), its stature
has been diminished, and we need to understand the role of the InImS in these and other cancers.
Briefly, using the p87 antibody and the FERAD ratio (blood ferritin:fecal p87), we compared
expression of these biomarkers with survival and against other established prognostic biomarkers
such as the absolute neutrophil: absolute lymphocyte ratio (NLR). We used our patient database
selected for patients at increased risk of colorectal cancer (CRC) to relate the biomarkers to similar
cancers such as ovarian cancer which may also respond to InImS manipulation. The NLR and FERAD
ratio biomarkers were useful for prognosis offer potential to act as future guide to therapy and assess
efficacy, and render interventions more cost-effective. We conclude that InImS markers may be useful
in prediction leading to successful management of therapy.

Keywords: FERAD ratio; p87; Adnab-9; innate immune system; biomarkers; monoclonal antibody;
bladder; ovarian cancer; melanoma
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1. Introduction

Cancers such as Melanoma (Mel) and Bladder Cancer (BC) might not be comparable cancers but
on closer perusal it may be confirmed that there is a relatively high mutational burden shared by
these 2 tumors with BRAF (B-rapidly accelerated fibrosarcoma) and MEK (mitogen-activated kinase)
also known as Mitogen-activated protein kinase kinase and MAP2K, an alternative pathway in Mel
[1]. Other pathways involved in Mel include uveal GNA11, GNAQ; KIT or NRAS protein (mucosal
and skin) (https://www.curemelanoma.org/blog/mutations-and-melanoma) accessed 8/6/25. In the
broader context, there are many actionable mutations in BC including FGFR3; Nectin 4; TROP-2;
Micro satellite instability (MSI); GATA3, FOXA1 FGFR3, CK20, Uroplakin-2; Vimentin, desmin,
SMA; CK5/6, CK14, Desmoglein 3, STAT3; INSM1, Synaptophysin, Chromogranin, CD56 and many
others for targeting, depending on the tumor subtype [2]. The aim of the work was to use novel innate
immune system (InImS) biomarkers like the FERAD ratio (blood ferritin:p87fecalexpression) and
acknowledged prognostic markers such as the neutrophil:leukocyte ratio, to establish a biological
role within specific cancer types known to be related to the InImS. The initial attempts at using
immunotherapy were slow to advance, published in 1974 [3] after energetic attempts to use immune
stimulants such as BCG and 2,000pg of dinitrochlorobenzine (DNCB) to evoke delayed cutaneous
hypersensitivity. A number of study investigators were able to consistently achieve a complete
regression in 15-25% of melanotic nodules after direct injection with DCNB or tuberculin [3]. This
was reproduced by other participants using BCG [4-6] with 90% regression of injected lesions and
17% of un-injected lesions in immunocompetent study participants. One quarter of these patients
remained disease-free for 1-6 years. It was felt that stage 2 patients had a better survival rate but
because patients were not randomized, the results were not judged to be definitive. BCG was the first
agent successfully used in these two tumors, but we did not have any patient data as our study was
conducted largely in the ICI era. However, the FERAD ratio is unique and correlating it with the
older NLR prognostic marker did afford some validation.

In our current study, we found that there is a inverse correlation of the FERAD ratio and NLR
in patients with diverse cancers [7]. In that paper we found that there was a trend between PDL-1
response and the FERAD ratio, and a direct and significant correlation between shed p87 and p87
band intensity in the stool. This article also showed a direct correlation of NLR with the 5-year
survival rates in patients without distant metastasis with Mel or BC.

2. Materials and Methods

After obtaining Institutional Review Board approval we publicized a study with a recruitment
goal of 2,500 patients based on a questionnaire that was heavily weighted to enroll patients at above
average risk for colorectal cancer (CRC). We advertised this study (Non-invasive Prediction of
Colorectal Neoplasia-NIPCON) and published the results in 2023 [8]. Over the course of almost 3
decades 1995 to 2022, we enrolled over 2,200 patients at high risk of CRC and prospectively noted
those who contracted malignancy on follow up. We compared the historic, premorbid biomarker
response from the time of enrolment, primarily using the FERAD ratio. This ratio was derived by
dividing the plasma ferritin concentration by the denominator of the p87 fecal shedding of a Paneth
cell marker. We compared the FERAD response to the absolute neutrophil/lymphocyte ratio (NLR),
a well-known prognostic biomarker as described above. As a surrogate OvCa population, we mainly
used first degree relatives of OvCa, and to a lesser extent Mel patient relatives, a novel approach.
Amongst the controls few patients developed CRC, approximately 2%.Unfortunately, markers like
BRACal were not available, neither did we collect data on the clinical staging of other cancers before
and after treatment or the types of therapeutic interventions.

2.1. Sample Collection

Briefly, stool and other bodily fluids(effluent (colonic washings), saliva, and urine, were
obtained after obtaining written informed consent after the participant read the document and then
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signed the form. The inclusion criteria were an ability and willingness to participate in a long-term
observational study, to undergo a colonoscopy ordered by a primary-care provider (PCP). There was
also a phase-2 part of the study where 10% of enrollees were asked to allow us to obtain regional
biopsies from their colons taken by a cold forceps biopsy for immunohistochemistry and non-fixed
tissue extraction. The timing of the 2nd colonoscopy was left to the shared discretion of the PCP and
the patient. Thus, the intervals for voluntary procedures differed widely but almost 50% of the
enrollees complied and the average between the intervals was 10.8 years.

2.2. Exclusion Criteria

These were based on a reasonable state of health of the patient that otherwise may have excluded
the possibility of a colonoscopy, including the inability to inscribe the date on the stool cards, or not
to be in compliance with the study protocols. Colonic washings (also referred to as effluent) were
collected at the time of the endoscopy from rectal pooling.

2.3. Storage and Other Samples

Salivary and urinary samples were also collected and all samples, where appropriate, were
stored at =70 °C. We were able to show in our preliminary reports that stored samples gave identical
results after 10 years of storage [7]. We were also able to show that the p87 protein was not adversely
affected after being held at room temperature for 6 days. This was important as most participants
mailed in their stool cards and the outer limit of mail delivery in our locale was 5 days.

2.4. ELISA

(Enzyme Linked Immunosorbent Assay) and Antibodies: The ELISA was performed in
accordance with the manufacturers’ directions and involved the determination of the protein content
of stool diluted in phosphate-buffered saline (PBS) which allowed us to plate 5ug of protein per well
of a 96-well (Nunc microtiter plate Catalogue GS-120030 from Oldsmar, FL, USA). The microtiter
plates were incubated overnight at 4 °C and the Adnab-9 antibody (titer dilution 1:500) that
recognizes the p87 antigen was placed on half of the plate which had been blocked overnight with a
5% bovine serum albumin solution. All washes between the primary and secondary antibodies were
performed with PBS and 5% Tween-20 (MilliporeSigma, Catalogue 93773, Burlington, MA, USA).
The reagents were supplied by Vector Laboratories (Catalogue SA-5014-1, Newark CA, USA) for
immunohistochemistry by the ABC technique using the manufacturer’s instructions, The ELISA was
developed by adding 40 pL of p-nitro-phenyl phosphate (MilliporeSigma, Catalogue N7653,
Burlington, MA, USA) to develop a yellow color that was read on a Thermo-Fisher cyto-
spectrophotometer at 405 nm. The negative control antibody, UPC10 (MilliporeSigma, Catalogue
M9144, Burlington, MA, USA), was an indifferent antibody with the same isotype (IgG2a) as the
Adnab-9 monoclonal, was used on half the microtiter plate to determine the background. The results
were expressed as the optical density (OD) minus the background. For the serum assay using in-
house samples as performed by Clinical Genomics (Macquarie Park NSW 2113,Australia). An
indirect ELISA the monoclonal Adnab-9 antibody was used as a 1:500 dilution and a secondary HRP-
conjugated sheep anti-mouse IgG antibody was used as a 1:1000 dilution.

3. Results
Table 1 below displays the known demographics of the 3 groups analyzed.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 1. Demographics of BC, Mel, and Controls.
Groups (n) AgexSD Ethnicity Sex
Bladder Cancer (37) 64.34+12.15 13B 22W 2H 33M 3F
Melanoma (28) 62.15+10.44 4B 24W 23M 4F
F/H Ovarian Ca (23) 61.1+9.90 10B 10W 3ukn 15M 5F 3ukn
Controls (1353) 60.46+12.43 ig?ifigw 21H 1206M 147 F

Footnotes: n-Number; B-Black; W-White;H-Hispanic; ukn-unknown/unavailable;F/H-family history, Ca-cancer.
We were also interested in the familial aspects of BC, Mel and OvCa shown in Table 2 below.

Table 2. The Contrast between Outcomes in Non-Familial and Familial BC, Mel and OvCa Cancer Treatments

from the Literature.

Cancer Genetic Variant )
Cancer Low grade High Grade*
Treatment

Lowgrade-transurethral 15% Urothelial,Adeno,

BC 85%- cure rate
Px small cell
Familial Bladder 7% RR1.81[CI 1.69- InSitu T-RR1.62,CI1.04-2.53
Ca 1.94][14] RR2.04[CI1.49-2.80] [14]
Upper Urothelial Ur RR 1.62[CI 1.04-2.53] HR1.69, p<0.001[15] HR1.73, p<0.001 ]15]
Familial P of 3-15%;RR2.1-6.52
melanoma [16,17] N/A N/A
Familial OvCa Serous or Mucinous N/A N/A

*Includes squamous cell invasive into lamina propria or muscle as opposed to low-grade, non-invasive tumor
IS (in-situ); small cell-small cell cancer, rare but deadly. Ca-cancer; RR-relative risk;CI-95% confidence intervals;
Px-treatment. Ur-Ureter; HR- hazard ratios; T-transitional; IS-In situ; p-probability; P-prevalence; OvCa-ovarian

cancer.

We compared FERAD ratios in BC and Mel patients as these cancers are closely related to the
InImS (see Figure 1 below.)
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Mean+SEM of FERAD ratio in
Melanoma and Bladder Cancer
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p<0.035 T

FERAD Ratio Ferritin:Fecal p87

Melanoma Bladder Ca
Cancers

Figure 1. Mean FERAD ratios in BC and Mel.

The figure shows that there is statistical significance between the mean FERAD ratios in BC and
Mel.

We compared fecal p87, the denominator component of FERAD with the absolute
neutrophil:absolute lymphocyte ratio (NLR) to for biomarker survival correlations (Figure 2).

Bladder Cancer NLR versus Fecal p87 r=0.8 1 tail
p<0.032

0.050
0.045 .
0.040
0.035
0.030
0.025
0.020
0.015
= 0.010 .
@ 0.005 °
0.000 .
0.00 0.50 1.00 1.50 2.00 2.50

ound

cal p87 OD-Backgr

Absolute Neutrophil:Lymphocyte Ratio

Figure 2. Scattergram Showing a Strong Trend between NLR and Fecal p87 in BC patients.

When NLR and fecal p87 are correlated in patients with BC and Mel, the relationship is. The
patients were depicted only if data was available for both p87 and NLR, hence the relatively small
number. The patients were not randomly selected.

The composite graph data are drawn from all patients with the requisite paired data

Our data from the available database showed a higher survival rate in patients with Mel than
BC as can also be seen in Figure 3 with additional insights in Table 1.
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Mean Survival
Melanoma vs Bladder Ca
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Figure 3. A Bar Diagram Showing Statistically Significant Survival in Melanoma versus BC.

In light of the facts that ICI therapy has boosted Mel survival in the modern era to >93%, we
wished to show the prognostic ability of NLR ratio in this scenario shown below in Figure 4.

MLR is Significantly Greater in BC wvs. Mel

p=0d2

Bladddir C o Pl b i

Canoers

Aksalute Nevtrophil:Lymphooyte atic

Figure 4. A Bar Diagram Showing the Significant Depiction of NLR Ability to Prognosticate in BC.
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Percent Black Patients with Specific Cancer Type
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Figure 5. shows the Spectrum of Prevalence of Cancers Within the Black Population. .

Given the results in these cancers and we sought to demonstrate the cancers that effect our
relatively large demographic of Black patient as can be seen below in Figure 8.

In comparing the various response of the FERAD ratio to Mel, we were able to show that patients
treated and doing well with ICI had higher FERAD ratios than those who died. This was not different
than the patients whose disease was “contained” but still had some residuum of disease, with very
low levels in patients without disease but having a family history as shown in Figure 6 below. Table
2 also provides some insights.

Mean FERAD ratio in Melanoma

180000
160000
140000
120000
100000
80000
60000
40000
20000
0

FERAD RATIO Ferritin/fecal p87

Alive Mel n=5 Dead Mel n=7 Contained n=8 Family Hist m=4

Numbers of Melanoma Status and Family History

Figure 6. FERAD Ratios in Survival and No Disease Versus Those Who Later Died of Disease, Had Contained
Disease, or Had a Family History.

Currently, five surviving melanoma patients had the highest values. This may bode well when
immune checkpoint inhibition therapy is applied. Theoretically, keeping p87 low may help sustain a
high FERAD ratio, which may be beneficial. Vitamins such as folates may lower p87 when taken in
doses of 5mg/day rather than the usual 1mg [9]. A search of the literature shows that this vitamin
group is recommended for melanoma, but obviously this will not replace the usual chemotherapy

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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and/or PD-L1 treatment, a current mainstay. On the other hand, turmeric can also be found

recommended in the literature, but this supplement increases p87 and may theoretically reduce
FERAD values.

Figure 7 below shows FERAD ratios in 5 female and 17 male patients with a familial history of
OvCa.

Mean FERAD Ratio an_d SEM in Females and
Males with a Family History of Ovarian Cancer

P

o3

2 100000

m

H

& E0000

£

T 50000

E

o

L

o 40000

= p=0.026
& 20000

2 e
g o0

[¥¥)

s Female Male

SEX

Figure 7. Significant differences in FERAD Ratios between Females and Males and with a OvCa family history.

We also looked at ferritin levels and found that ferritin levels differed in relatives by only a trend
p=0.09 in patients with OvCa family history versus controls. The mean and standard deviations were
2974281 192+249 in controls, respectively.

Figure 8 shows a positive direct correlation between p87 in the colonic effluent and stool.

Patients with Ovarian Cancers or Family History
r=0.8187; p<0.046 1 tailed

09

0.7
06
0.5
0.4
03 :
0.2
0.1 .

o o8 .

0 001 002 003 004 005 006 007 008

Stool p87-ODbackground

Effluent OD-background

Figure 8. The Scattergram Shows a Trend to a Direct Correlation of p87 Shedding in Colonic Effluent and Stool.

We were also able to show that the FERAD ratio in patients with a family history of OvCa had
a significantly higher FERAD ratio than controls.
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Mean FERAD Ratio and SEM in Ovarian Cancer
and Positive Family History versus Controls
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Figure 9. The Bar Diagram Shows Patients with OvCa Family History Have a Higher FERAD ratio than Controls.

1-Tail Mean Vit D Levels in Cancers and Controls
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Figure 10. shows that blood vitamin D levels are significantly lower than that of controls. Normal levels of

Vitamin D are typically >30ng/ml. The data are summarized in Table 3 below.

The error bars represent standard errors of the mean. Only the BC patients had lower
concentrations when compared to a group of 2,453 controls.
The data are summarized in the table below.

Table 3. Tabulated Findings Comparing Mammography Utilization, Helicobacter pylori Prevalence. P87 Saliva,

Smoking and Angiotensin-converting Enzyme (ACE) Inhibitor Medication.

Parameter f/hOvCa Controls RRI[CI] p value OvCa Controls
mammography 75% 40.3% 1.86{1.01-3.41 0.3 n=2 f/h n=18 n=2221
02 1tail  LPS7%
Helicobacterp  67% 36.5% 1.82[1.02-3.24] RR1.82[1.02- Hp36.7%
0.14
3.24]
p87 Saliva x0.222 x0.015  Non-ordinal NSS X042 saliva 1 x0.024
tail p<0.076 saliva
R4.54[1.47-
Smoking 76.5% 41.7% i 0 1? [ <0.005 28.6% NSS 44.9%

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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OR9.13[0.04- . o No App 12.5%

. 1. 0, o,
ACE inhibitor  17.7% 61.5% 0.47] tonsillectomy

Legend to Table 3. RR-Relative Risk by chi-square; CI- 95% confidence intervals; p-probability; p-pylori; x-mean;

NSS- not statistically significant; ACE-angiotensin-converting enzyme.

In order to work with serum to detect Adnab-9 which may be applicable to many existing cancer
databanks we collaborated with Susanne Pedersen and Emily Wizgoft of Clinical Genomics to
demonstrate that we could obtain sensitive and specific data from sera that could be used in the above
cancers of interest. In this case we limited ourselves to CRC patient samples procured locally at
Clinical Genomics as seen below in Figure 11.

p87 in Serum of Normal Controls and CRC
Patients

000-; 1:1 Dilution p<0.024 1:3 Dilution p<0.016

0.08

0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Normal Colorectal Cancer Normal Colorectal Cancer

Optical Density-Background

Normal Controls versus Colorectal Cancer
Figure 11. A Bar Diagram Showing Significant Separation between CRC and Control Patients at 2 test serum
dilutions 1:1 and 1:3.

This is a proof of concept that this antibody may be used as a serum test in the 3 InImS -related
cancers under consideration here, as it has been successfully used in CRC.

Table 4. Demographics and Results Associated with Figure 11.

Category CRC Patients n=20 Ei)lll(;rols Significance
Age (yrs) meantsd 64.0+£10.3 52.2+3.4 P<0.0021
Ethnicity (%Whites)  100% 100% NSS

Gender (% Males)

Serum ELISA mean: 588 50-0 NS5

1:1 Dilution OD 0.076+0.007 0.069+0.006 P=0.024

1:3 Dilution OD 0.083+0.008 0.074+0.004 P=0.016

CRC- colorectal cancer; yrs-years; sd-standard deviation; NSS-non-statistically significant; OD-optimal dilution.

4. Discussion

Bladder cancer is the 4t most common cancer in males and expresses a spectrum of aggressive
and indolent behaviors, depending on its type [10]. Factors of advancing age, tobacco abuse and male
gender puts this demographic at risk. The deciding factor for treatment decision is whether the cancer
is invading the muscle. Endoscopic resection may suffice for non-muscle invasive cancers with
adjuvant intravesical therapy. Surveillance with advanced cystoscopy reduces recurrence and
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standard immunotherapy with BCG may suffice lower risk non-muscle invasive cancers and still
remains the state of the art for the past 5 decades. For muscle invasive cancers, aggressive surgery
with urinary diversion, are the usual alternative, especially where BCG has failed in non-high risk
non-muscle invasive cases, BCG is still an option in immunotherapy[10], using checkpoint inhibition
and other therapies. Recently, it has been suggested that the tumor microenvironment is adversely
affected by hypoxia that impedes BC immunotherapy [11] and biomarkers for hypoxia have been
sought [12] and TLR8 may be a potential target Tumor infiltrating lymphocytes (TILS) correlate with
cells of T-cell lineage, natural killer (NK) and dendritic cells (DC) and this activity correlates with the
hypoxia risk score also related to immune checkpoint cell expression [12]. Additional infiltrating cells
such as cancer associated fibroblasts have been found to represent different functional subtypes in
both muscle invasive and non-muscle invasive tumors that may influence of behavior of these
Cancer-associated Fibroblast (CAF) subforms [13]. Aging plays an important role in tumorigenesis,
as p1l6hish senescent (p16"-sn) fibroblasts multiply with age, allowing for increased cancer growth with
aging mice expressing C-X-C motif chemokine 12 gene (Cxcl12), which serves as a growth promotor
[14].

The InImS and the BC cells participate in the anti-tumor effect in collusion with BCG which is
taken up by these cells which prompts expression of cytokines in concert with the TILS noted above,
which directly kill BLCA cells either directly by the effects of BCG or tumor necrosis factor (TNF)
release [15]. In an excellent summary of BCG by Singh, Netea and Bishai [16], they point to the various
roles of BCG starting as an anti-tuberculosis vaccine on July 18, 1921, but has had beneficial effects in
autoimmune diseases, and cancer therapy both in BC and Mel.

In 86,058 patients of Swedish Cancer-Family database [17], 7% were found an increased
prevalence of familial cancers in bladder as well as shared cancer genes inscribed in red and
additional shared and unshared genes can be seen in Table 5. There is also evidence for BC familial
clustering [18] as well as Mel [19] also associated with second primaries [20].

Table 5. Shared and Unshared Familial Cancer Genes.

h Disti
Shared Cancer Genes Unshared Cancer GenesUns ared- istinct
Syndromic

CHK?2 Li-Fraumeni-like

Familial BC genes [18] CDKN2A; pl6 protein; syndrome no germline

Familial MM genes [19]

8% in Swedes [42] mutations. [46]
ARF XP-
BRAF mutations/fusions were observed in 2% pl4 Ce_ll cycle P genes xeroderma
urological Ca [20] modulation and pigmentosum syndrome
& apoptosis [43] (XP) [44]

CDK4 is an oncogene
cyclin dependent kinase

MLH1, MSH2 mismatch repair genes in Muire- 441]

Torre syndrome [47]

NBS1 double-strand
break repair- Ovarian
Cancer [45] RR Mel 2.58
in BRCA2 carriers [48]

Upper tract 5.2% had Lynch syndrome also
bladder [21,22] MSH2/EPCAM
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RR- Relative Risk; Mel.

Given the interest in predicting the response to ICI therapy, this appears to center of the Tumor
mutation burden [23]. There are however many familial genes studies associated with Mel [24-34].
Within the last 4 years, the role of innate immune lymphoid cells (ILCs) and their intricate
applications to tumor generation and suppression has been further elucidated with a threefold
classification of immunogenetic function [35].The first (ILCs1) comprise NK, the second (2 ICLs) are
limited to ILC2s, and the third (3ILCs) contain LTi and ILILC3s. Group 1 are anti-tumorigenic;
Groups 2 and 3 are pro-tumorigenic. However, the behavior of these groups differ in function in
various tumors they affect. The current efforts are focused on a number of solid and hematologic
malignancies inter alia BC and Mel.

While the above innate immune cells may be ambiguous there are other players that may be
used for their anti-cancer effect. Of intense interest are Human endogenous retroviral (HERV)
sequence which are fairly ubiquitous in human genomes (up to 8%) and may confer protection to
patients at risk from Mel, BC and OvCa [36] as summarized in Table 6 below.

Table 6. Human endogenous retroviral sequence (HERV).

Shared Genetic Drivers Malignant Melanoma Bladder Cancer

Human endogenous
retroviral sequence (HERV) BRAF- RAF [32]; and HERV BRAF mutations/fusions

encoding an antigen protective of Mel-[36] were observed in 2%
recognized on melanoma by HEPYV is represented 8% of urological Ca [21]; OvCa and
cytolytic T lymphocytes [35]. human genes. BC [34].

While the reliance on family history for OvCa rather than a cohort of patients with this cancer is
a definite weakness, the fact that family members appear to fall into line with respect to FERAD ratios
and NLR, suggests that they can serve as a familial surrogate. The relative strength is the large group
of control patients with prolonged follow-up that we relied upon for comparative statistical analysis.
Of interest is ACE inhibitors appear to be used significantly less in patients with a F/H of OvCa since
there is a practical reason to be concerned with potential interreference of cis-platinum effectiveness
with this class of medications [37]. There is also an aspect of SARS-CoV-2 interaction with an OvCa
patient that may alleviate aspects of the cancer and the severity of other types of cancer[38]. While
we were only able to show a trend for an increased difference of serum ferritin between patients with
a family history of OvCa, it is well acknowledged that ferritin is deleterious for these patients [39]
but does have utility as a diagnostic biomarker in concert with other known biomarkers for OvCa.

5. Conclusions

At least 2 of 8 genes are shared between BLCA and Mel and thus share pathogenesis of disease.
Additional work is need to confirm this association. There is little doubt however that ICI and BCG
are highly effective in treating Mel and BLCa in the usual clinical context. Both these cancers share
high mutation burdens (>10 mut/Mb) and they would fall within Federal Drug Administration cut-
offs for ICI [20] but there is a concern that many cancers would not qualify at this cut-off. To level the
playing field, Zheng [23] resampled 10,000 available cohorts to arrive at a more equitable way for
arriving at a qualifying mutation burden. After the analysis it was suggested that category 1 cancer
types have a reliable prediction based on mutational burden and likelihood of responding to ICI. Five
tumors from this category were named which included Mel and BC where cutoffs were not affected
(melanoma, CRC, bladder cancer, and non-small cell lung cancer (NSCLC). Interestingly, this
approach might also benefit patients with cancer of unknown origin (HR 0.466 p<0.034), however in
a database patient diagnosed with this condition, FERAD level was relatively low at 12,167. Since
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FERAD ratios align with NLR, FERAD should be evaluated for ability to predict ICI outcomes leading
to a paradigm change that might allow greater numbers of patients with MEL, BC and OvCa to
qualify for ICI. BRACA2 gene mutations while occuring in breast and ovarian cancer also are found
in other cancers [48].
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