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Abstract---CD14 is a co-receptor for bacterial lipolysaccharide (LPS)
detection. It is found on myelomonocytic cells such as monocytes,
macrophages, and Langerhans cells, CD14 expression in bladder cells
is necessary for cytokine secretion and increased tumor growth. The
goal of this study was to use immunohistochemistry (IHC) to assess
CD14 expression in patients with transitional cell carcinoma of the
urinary bladder in order to see if there was a link between CD14
marker expression in bladder cancer and cystitis. The
immunoexpression of CD14 in paraffin sections from 30 bladder
biopsy samples was separated into three groups: cystitis, low grade
bladder cancer (L.G), and high grade bladder cancer (H.G), and
studied using immunohistochemical assays (IHC). For bladder cancer
(L.G & H.G), the percentage of samples that gave positive results for
[HC/CD14 expression was 70% and 80%, respectively, compared to
30% for cystitis. The incidence of study samples appear in both sexes.
Males had a higher percentage of bladder disease than females in all
groups, with 80 % for L.G and 70 % for both cystitis and H.G. Bladder
diseases manifested in different age group, (56-71) years showed
highly frequent rate for both bladder cancer grade (L.G / H.G) whereas
cystitis was shown to be more common in (40-55) years. According to
the statistical analysis, there is a significant correlation in CD14
expression between study groups (p<0.05) as an inverse correlation in
low grade bladder cancer to cystitis, as well as a non-significant
correlation in high grade bladder cancer to cystitis. In comparison to
previous study groups, the results of our study focuses on the
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immunological role of CD14 highly expression in patients with low-
grade bladder cancer, which appear highly significant difference
(0.001 under p<0.05).

Keywords---CD 14, urinary bladder, IHC, transitional epithelium.

Introduction

The most frequent use of immunostaining for the identification of solid tumors is
immunohistochemistry (IHC). CD14 tumor infiltrating lymphocytes can be
detected immunohistochemically and utilized as a possible predictor factor in the
diagnosis of urothelial cell carcinoma of the bladder tissue, It relies on both color
and morphology to differentiate between benign and malignant cells in cytology
specimens [1].

Bladder cancer is estimated to be tenth most prevalent cancer in worldwide
according to GLOBOCAN statistics. In 2020,(573,278) new cases of bladder
cancer were diagnosed around the world, causing (200,000) deaths [2,3]. Bladder
cancer (BC) is a form of solid tumor marked by the presence of a substantial
number of myeloid cells in the tumor [4,5]. Solid tumors represent a complex
mass of cells that interfere with each other to stimulate a wide range of
immunological markers that play a role in the diagnosis of microenvironment
[6,7]. Bladder cancer occurs in both sexes and is not limited to males only, but
the risk of males is three to four times higher than that of females. For women,
bladder cancer related mortality has reduced, while for males, it has remained
same. Bladder cancer claimed the lives of 16,400 people in 2016 [8].

Most bladder cancer is caused by unknown factors, according to researchers|9].
However, they have discovered certain risk factors and are beginning to
understand how they drive bladder cells to become cancerous. Many biological
and environmental factors interfere with the development of the cancerous
condition, In addition to the role of several life style and nutritional factors [10].
Bladder cancer represents the next step in the case of cystitis, and the causes of
inflammation are many, including bacteria, parasites, and sometimes viruses. In
all cases, the tumor usually occurs after infection of the urinary system and the
failure of the immune system to identify it [11]. One of the most prevalent urinary
tract illnesses is cystitis. Cystitis is a condition caused by bacteria from the feces
or vaginal flora invading the periurethral mucosa and ascending to the urine
bladder. Uropathogens may have virulence properties that allow them to get past
the host's defenses and into the tissues of the urinary system [12]. Inflammation
recurs with the same pathological criteria and indicators when cystitis becomes
out of control of the immune system and does not respond to antibiotics. It may
lead to genetic and physiological changes that participate in the formation of a
bladder tumor that can later develop into cancer [13,14] .

CD14 an antigen was first characterized as a membrane-associated glycosyl-
phosphatidylinositol (GPI)-linked glycoprotein that act as co-receptor and has
been demonstrated to play a crucial role in Toll-like receptor signaling pathways
[15.16]. In tumor microenvironment, to an increased cytokine production and
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tumor development need CD14 high expression in bladder cancer according to,
CD14 expression in bladder cells may play a role in tumor cell functionality. To
date, only a few studies have investigated CD14 expression in urothelial tissue
with bladder problems "cystitis or cancer” [1].

Materials and Methods

The study included 30 patients with different ages suffering from cystitis and
bladder cancer (Low grade and High grade) at a period from October 2021 to
March 2022 in Hilla province with recording information about patients. Biopsy
samples from individuals with bladder cancer and cystitis were fixed in 10%
buffered formalin and embedded in paraffin wax. CD14 expression is detected
using an immunohistochemistry (IHC) approach based on CD14-specific
antibodies, as directed by the manufacturer instructions. Positive expression was
defined as staining of the cell cytoplasm. The following basic criteria were used to
establish a semi-quantitative rating based on the intensity of positive cells: weak
(= 25%); moderate (25-50%), and strong (= 50%) [17].

Statistical Analysis

The statistical analysis was carried out with the help of the statistical package for
social science (SPSS) version 26. Statistical the student's Chi-square test was
used to compare the groups, and a P value of 0.05 was judged significant. In
addition, Pearson correlation coefficients were performed to see if the analyzed
parameters had any link [18].

Results

Our study was conducted on 30 patients of all ages and sexes between October
2021 and March 2022, with 70 % of men in cystitis and high grade bladder
cancer (H.G) samples and 80 % of males in low grade bladder cancer (L.G)
samples (Figure 1). The study also revealed that bladder disease was classified
into several age groups, ranging from 40 to 87 years old, with varied percentages
(Figure 2).

99

a. Cystitis b. Low grade c. High grade

Fig.1: Distribution of study samples according to sex
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Fig.2: Distribution of study samples according to age group

Figure 3 showed a positive anti-CD14 response in a bladder biopsy revealed CD14
expression, as seen in the pointed brown region of the image, as compared to
(negative CD14 expression).
expression appears in varying percentages amongst research samples, with
cystitis accounting for around 30% of the positive CD14 expression, while L.G
and H.G account for about 70% and 20% positive CD14 expression, respectively

non-staining cells

(Figure 4).

Additionally,

positive CD14
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Fig. 3: Photomicrograph (a,b,c) show negative result for CD14 expression in
biopsy of cystitis, Low grade and high grade bladder cancer, respectively. (d,e,f)
show positive CD14 expression as pointed cytoplasmic brown stain for three
cases of bladders biopsy ( Immunohistochemicalstaining for CD14 x 400)
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Fig. 4: Percentage of CD14 expression in cystitis and bladder cancer biopsy

Table 1 demonstrates the CD14 expression in bladder cancer (L.G / H.G) and
cystitis correlations, demonstrating that there is a significant inverse correlation
between low grade bladder cancer to cystitis, as well as a non-significant
correlation in high grade bladder cancer to cystitis (p<0.05). As previously stated,
there is a highly significant correlation substantial association in low grade
samples with an inverse correlation to cystitis. Table 2 showed that all bladder
biopsy groups have a high significant difference in CD14 expression (0.001 under
p < 0.05), although there is no significant variation in intensity across study
samples that have positive CD14 immunostaining.

Table 1
Correlations of CD14 expression in bladder cancer (L.G / H.G) to cystitis
* Significant correlation with an inverse relationship

Correlations
cystitis/ L.G of BC H.G of BC/
CD14 /CD14 CD14
cystitis/CD14 Pearson 1 -.048- -.327-
Correlation
Sig. (2-tailed) .896 .356
N 10 10 10
L.G of BC Pearson *-.048- 1 -.218-
/CD14 Correlation
Sig. (2-tailed) .896 .545
N 10 10 10
H.G of BC/ Pearson -.327- -.218- 1
CD14 Correlation
Sig. (2-tailed) .356 .545
N 10 10 10
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Table 2
Intensity of CD14 expression in study samples
Bladder CD14 expression Intensity of CD14 expression Total
diseases Result No. weak | moderate | strong
i positive 3 1 1 1
Cystitis Negative - 10
Low grade of positive 7 2 | 2 | 3 10
bladder cancer Negative 3
High grade of positive 2 2 |0 I 10
bladder cancer Negative 8
P value (p<0.05) | 0.001 (highly significant) | 0.1 (non-significant) 30
Chi-square 13.04 8.96
Discussion

Inflammatory diseases of the bladder are among the vital problems that should be
taken care of, especially bladder cancer, which requires careful diagnosis and
follow-up by focusing on the patient’s immune system to prevent the
inflammatory condition (cystitis) from progressing to malignant status. Our
current study agrees with others have found that males are more likely than
females to develop cystitis and bladder cancer of both sorts (low and high grade)
[8,11]. The rising risk of cystitis and bladder cancer in males, as opposed to
women, has been correlated to their physiological status and lifestyle, additional
to cigarette use being more prevalent in men[19]. According to the present study,
bladder cancer is more prevalent in people over 55 year, whereas cystitis is more
common in people under 55 year, which is consistent with personal history and
might be linked to other urinary system disorders or treatment [20].

Immunohistochemical technique for CD14 expression appear difference
expression of CD14 between groups of research samples, highest percentage
founded in low grade bladder cancer patient about (70%) (Fig.4). It can be
explained by the role of the opposite side of immune activity, which occurs as a
result of the formation of immune complexes from CD14 antigens/ receptors on
the surfaces of urethral cells, which works to suppress apoptosis by reducing the
vitality of the oncoprotein p53, leading to the genetic activation of oncogenic
cytokines (TNF-a, IL-1,IL-2,IL-6,IL8 and IL-10 ) and all these chain stimuli, it
suppresses immunity and encourages tumor cells to grow uncontrollably [21].

CD14 expression, on the other hand, reduced in cystitis samples, despite the fact
that it is a co-receptor for bacterial component. This might be due to the capacity
of antibiotics to regulate inflammation before immunological control and
chemotherapy, which inhibits immunity [15]. The majority of high grade bladder
cancer show lowest percentage for CD14 expression only 20%, this is supported
by the fact that CD14 high cancer cells produce greater amounts of multiple
inflammatory mediators and exhibit accelerated tumor development, resulting in
bigger tumors, as compared to CD14 low cells in bladder cancer [22].

In this study, focused on the important correlation between research groups in
terms of CD14 expression and discovered that there is a significant correlation
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between low grade bladder cancer and cystitis with inverse significant correlation,
while there is a non-significant correlation between high grade bladder cancer and
cystitis with inverse correlation. (Table 1). That explanted the fact of the degree of
immune response in cystitis instances should be connected with the CD14
expression, which acts as a first step in reducing inflammation progressing to
carcinoma and increasing cytokines and toll-like receptor secretion [23].
Moreover, the inverse correlation of CD14 expression between pathological
bladder cases indicates the degree and strength of the patient's bladder tissue
defense cells, which then work to redirect the type of immune response through
the secretion of growth factors and specialized cytokines, which suppressor or
strengthen anti-tumor function and control the inflammatory state [24]. The
intensity of positive CD14 expression in research samples appears to non-
significant difference, which is dependent on the amount of CD14 receptors
present on cell surfaces, and hence may be deceptive due to immunostain,
antibody, and chemical reagent inefficiency [25].

Conclusion

A recent study found that low-grade bladder cancer cells overexpressed CD14,
which was explained by the role of CD14 complexes with toll-like receptor
signaling in tumor progression. Current data showed that CD14 expression is
highly related with low grade and cystitis in an inverse correlation, but that there
is no significant difference between CD14 expression intensity and bladder
biopsies.

References

1. Ming, T.; Cheaha, b.; James, Y.; Chena.; Debashis Sahooa, b.c.; Humberto
Contreras-Trujilloa, b.; Anne, K.; Volkmera, b.d.;
Ferenc, A.; Scheerene.; Jens-Peter Volkmera, b. and Irving, L. (2015).
Weissmana. CD14-expressing cancer cells establish the inflammatory and
proliferative tumor microenvironment in bladder cancer. PNAS ., 112 (15):
4725-4730. www.pnas.org/cgi/doi/10.1073 /pnas.1424795112

2. Sergei K. (2020). Mechanisms of immune evasion in bladder cancer. Cancer
Immunology, Immunotherapy o 69:3-14.
https://doi.org/10.1007 /s00262-019-02443-4

3. Ferlay, J. GLOBOCAN (2020). Cancer Incidence and Mortality Worldwide:
IARC Cancer Base, International Agency for Research on Cancer, Lyon,
France 2020

4. Michaud, DS. (2007) Chronic inflammation and bladder cancer. Urol Oncol,
25(3):260-268.

S. Eruslanov, E. et al. (2012). Circulating and tumor-infiltrating myeloid cell
subsets in patients with bladder cancer. Int J Cancer 130(5):1109-1119.

6. Hanahan, D. and Weinberg, RA. (2000) .The hallmarks of cancer. Cell
.,100(1):57-70.

7. Hanahan, D. and Weinberg, RA. (2011). Hallmarks of cancer: The next
generation. Cell .,144(5):646-674.

8. Bray, F.; Ferlay, J.; Soerjomataram, [.; Siegel, R. L.; Torre, L. A. and Jemal, A.
(2018). Global cancer statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA: a cancer journal for



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1591

clinicians, 68(0): 394-424.

Bucevic, P. V.; Situm, M.; Chow, C.T.; Chan, L.S.; Roje, B. and Terzic, J.
(2018).The urinary microbiome associated with bladder cancer. Sci Rep. ,
8(1):12157. doi:10.1038/s41598- 018-29054-w Renal Physiol., 317: F90-F98.
doi:10.1152/ajprenal.00017.2019

Marilyn, L.; Brandon G .; Matthew, E.; Nielsen, MD. and Li T.
(2019). Lifestyle and Nutritional Modifiable Factors in the Prevention and
Treatment of Bladder Cancer. Urol Oncol , 37(6): 380-386.

doi:10.1016/j.urolonc.2018.03.019

Rafid A. A..; Kareem A. Abdahmed. and Seena S. Mazyed.(2020).
Epidemiology of Different Types of Cancers Reported in Basra, Iraq. SQU
Medical Journal., 20( 3).

Tyagi ,P.; Moon, CH.; Janicki, J.; Kaufman, J.; Chancellor, M.; Yoshimura
,N. and Chermansky, C.(2018). Recent advances in imaging and
understanding interstitial cystitis F1000Res. ,7 [PMC free article] [PubMed]
Sonal Grover ; Abhishek Srivastava ; Richard Lee ; Ashutosh , K.; Tewari and
Alexis, E. (2011). Role of inflammation in bladder function and interstitial
cystitis. Therapeutic Advances in Urology. , 3(1):1933.
http:/ /www.sagepub.co.uk/ journalsPermissions.nav

Koves, B. and Wullt, B. (2016). The roles of the host and the pathogens in

urinary tract infections. Eur. Urol. Suppl. 15, 88-94.
10.1016/j.eursup.2016.04.005 [CrossRef] [Google Scholar]
Rodney, R. ; Margaret Coppin and Amy Sandoval .(2019).

IMMUNOHISTOCHEMISTRY STAIN OFFERINGS. ARUP Client Services ., (800)
:522-2787 .www.aruplab.com/ap-ihc

Nakayama K, Wakamatsu K, Fujii H, Shinzaki S, Takamatsu S, Kitazume S,
Kamada Y, Takehara T, Taniguchi N, Miyoshi E.(2019). Core fucose is
essential glycosylation for CD14-dependent Toll-like receptor 4 and Toll-like
receptor 2 signalling in macrophages. J Biochem (Tokyo).165:227-237.
doi: 10.1093/jb/mvy098. [PubMed] [CrossRef] [Google Scholar]

Moon, A.; Smith, G. H.; Kong, J.; Rogers, T. E.; Ellis, C. L. and Alton, B.
(2018). Development of CD3 cell quantitation algorithms for renal allograft
biopsy rejection assessment utilizing open source image analysis software.
Virchows Archiv., 472(2): 259-269.

Niazi, A.D. Statistical analysis in Medical Research. 2nd ed. Coll.of
Med.,Nahrain Univ. Baghdad. 2004; P:73-98.

Afshar, N.; English, D. R.; Thursfield, V.;Mitchell, P. L.; Te Marvelde, L.;
Farrugia, H. and Milne, R. L. (2018). Differences in cancer survival by sex: a
population-based study wusing cancer registry data. Cancer Causes &
Control,. 29(11):1059-1069.

Kalyan ,S.; Adam, B.; John, S.; Prashanth , R.; Sandeep, A.; Padala
and Alexander , B. (2020). Epidemiology of Bladder Cancer. Med. Sci. 2020;
8:15. doi:10.3390/medsci8010015 www.mdpi.com/journal/medsci

Al-biaty , Huda Sadoon jassim; Maysoon Ali Saleem ; Nahi Yousif Yaseen and
Issam Salman Al-Azzawi. (2015). EXPRESSION OF TLRS IN BLABBER
CANCER. G.J.B.B., 4 (2) 2015: 158-167.

Cheah, M.T.; Chen, J.Y.; Sahoo, D.; Contreras-Truyjillo , H. and Volkmer,
AK. et al. ( 2015). CD14-expressing cancer cells establish the inflammatory


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6234747/
https://www.ncbi.nlm.nih.gov/pubmed/30473772
http://www.sagepub.co.uk/
https://dx.doi.org/10.1016%2Fj.eursup.2016.04.005
https://scholar.google.com/scholar_lookup?journal=Eur.+Urol.+Suppl.&title=The+roles+of+the+host+and+the+pathogens+in+urinary+tract+infections&author=B.+Koves&author=B.+Wullt&volume=15&publication_year=2016&pages=88-94&doi=10.1016/j.eursup.2016.04.005&
https://www.ncbi.nlm.nih.gov/pubmed/30445455
https://dx.doi.org/10.1093%2Fjb%2Fmvy098
https://scholar.google.com/scholar_lookup?journal=J+Biochem+(Tokyo)&title=Core+fucose+is+essential+glycosylation+for+CD14-dependent+Toll-like+receptor+4+and+Toll-like+receptor+2+signalling+in+macrophages&author=K+Nakayama&author=K+Wakamatsu&author=H+Fujii&author=S+Shinzaki&author=S+Takamatsu&volume=165&publication_year=2019&pages=227-237&pmid=30445455&doi=10.1093/jb/mvy098&
http://www.mdpi.com/journal/medsci

1592

23.

24.

25.

and proliferative tumor microenvironment in bladder cancer. Proc. Natl.
Acad. Sci. USA., 112: 4725-4730.

Mousa, H. M.; Amna, N.J. and Munther, J. H .(2017). CD14 expression and
microbial infection in bladder tumours.journal-of-biological-sciences. ,17(8):
394-399.

Greten, F. R. and Grivennikov, S. I. (2019). Inflammation and Cancer:
Triggers, Mechanisms and Consequences. Immunity.,16; 51(1): 27-41.
doi:10.1016/j.immuni.2019.06.025

Stanimir, V. P.; Peggy , A.; Bulur, Y. L.; Rui, Q.; Carol , L. Szumlanski, X. Z.
and Allan, B. D . (2012). Tumor-promoting macrophage induce the
expression of the macrophage-specific receptor CD163 in malignant cells. Int.
J. Cancer., (131): 2320-2331



