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Abstract:

Background: Lung cancer is the common repeated cause of death in both gender. The highest risk
factor for lung tumor is the smoking and the relationship of human papilloma virus(HPV) infection
and lung tumor has been reported.HPV can be detected in patient suffering from lung tumors. But
there was conflict in the detection of (HPV) infection in patients with lung tumor as a result of racial
and geographical diversiform, this current study to detect the rate of HPV infection in lung cancer
tissue sample by immunohistochemical technique.

Aim of study: This study was designed to detect the presence of HPV in lung cancer patients by
immunohistochemistry in specimens taken as lobectomy ,tru cut biopsy or bronchoscopic biopsy.

Material and Methods: A total forty 40 lung cancer tissue samples of thirty 30 male and ten 10 female patients,
who had undergone lobectomy or tru cut bronchoscpical biopsy from their lungs, where involved in this study,
that performed in the Department of Pathology, Faculty of Medicine. a University of Kufa from January 2014 to
February 2015,twenty seven patients 27 were squamous cell carcinoma (67%5) and seven 7 patient were
adenocarcinoma ( 17.5%) And six 6 patients were small cell carcinoma (15%).wart( benign skin lesion) was
considered as control involve in this study. All these cases were collected from Al-Seder Teaching Hospital and
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three private laboratories in AL-Najaf governorate. Their ages were ranging from 37-95 years, with mean 64.15
year and standard deviation £11,45, thirty two 32 patient were smoker, twenty four 24 were male , while eight 8
were female smoker, while the remaining eight 8 of cases not smoking, six 6 were male, and two 2 were
female cases. Labeled Streptavi- Biotin (LSAB+) method for Immnohistochemical detection of HPV was
employed. The statistical analysis was officiated using the SPSS version 20.0 statistical software program. The
Differenses of HPV prevalence among gender, smoking status, age groups and histological cell types, , were
calculated using the Pearson's Chi-square test. and correlation- regression test at P value <0.05and >0.3
respectively.

Results: The immunohistochemistry detection of HPV was reported in seven 7(25.9%) out of twenty seven 27
cases of squamous cell carcinoma ,and one 1case (14.3%) out of seven7case of adenocarcinoma ,But there was
no detection of HPV in six 6 cases of small cell lung cancers (0%).

Conclusions: HPV expressed in lung cancer tissue, mainly in squamous cell carcinoma specially in
male smoker patient but with no significant
Type of cancer and smoking and gender and age may have significant effect on expression of HPV in
lung cancer.

HPV play significant role as risk factor in lung cancer .

Recommendations:
1- Incorporation of HPVimmunohistochemical study with other pathological parameters will give more
accurate prediction of clinical outcome .
2- Further study with large number of lung cancer cases and with other techniques like PCR and ISH
are recommended to detect the HPV in high sensitivity and specefity .

Keyword : Lung cancer, Expression, HPV.

INTRODUCTION:

Lung carcinoma is the main reason of the mortalities for people of both genders
worldwide®?® This increasing in mortality rate is mainly because most of patients
with carcinoma of lung are detected at preceding stage of progression. Developed
early detection of cancer, which was referred as premalignant lesions, surely will
assist to reducing the mortality rate. It is, as well, a big problem , taking in to account
the fact  that the total lung is a possible place of malignancy, and carcinoma has
multiple various  possible pathways to progress”.Lung cancer develops in two
separate compartments - the central (transporting air) and the peripheral (respiratory)
part of the lung. There are four histological types of cancer, including small cell
cancer and heterogeneous group of non-small cell cancer, which includes squamous
cell carcinoma, adenocarcinoma including a non-invasive type of bronchioloalveolar
carcinoma, large cell cancer and many others, much less frequent subtypes.
Prolonged duration exposure of the epithelium lining the lungs to various
carcinogenic substances, including most of all cigarette smoking, lead to a numerous
genetic changes of the cells make it in various problems. These multistage sets of
changes result in variable  morphological consequences with tumor progression and
proliferation ®®.  Consequently, lung tumor perhaps progress in the major bronchus,
tiny bronchioles as well as alveoli. Squamous cell carcinoma is most often placed
centrally whereas adenocarcinoma and large cell cancer are typically encountered in
the peripheral part of the lung®® .

Human papilloma virus (HPV) involvedwithin pathogenesis in some human
being carcinomas like carcinomas of uterine,cervix,urinary bladder and
oropharynx”. Depending on the existing information, HPV  are generally correlated
through the progression of cervical tumors in addition. HPV of type 16 as well as 18
kinds recurrently associated with sever inside the layer of cells that forms the
surface lesions in addition to invasive malignant neoplasm . First evidence of
probability association of HPV within lung squamous cell carcinoma
weredemanding through  Syrjane,depend on histological information®. After that,
HPV DNA was revealed within different separated suitcases of lung carcinoma
when numerous biopsies have been examined®*?,
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Aim of the Study:

This study was designed to detect the presence of HPV in lung cancer patients by
immunohistochemistry in specimens taken as lobectomy ,tru cut biopsy or bronchoscopic
biopsy.

Material and Methods

Forty cases with lung tumor are incorporated within this revise. These patient
had thoracotomy in addition to tru cut biopsy or bronchoscopic biopsy. Forty 40
samples lung cancer patient blocks had been fixed with formalin and embedded with
paraffin wax these cases were collected from laboratory of Histopathology in Alsader
Teaching Hospital in Al-Najaf and from three private laboratories in this governorate.
The ages of patients ranges from 37 to 95 years with mean 64.15years with standard
deviation + 11.45. The ages are categorized to age groups were from 31-40 years
onel(2.5%) male case, and from 41-50 years two 2 (6.7%) male cases, and one 1
(10% )female case,from51-60 years were ten10(33.3%) male case and three 3(30%)
female cases, from 61-70 were seven 7 (23.3% )male and three 3 30% female case.
Were from71-80years ten 10 (33.3%) male cases and two (2) 30.0%female cases
while >80 years one 1 (10. %) female case. Total numbers of male Patients thirty (30)
75% and female patients were ten 10(75 %.)The number of patient who are smoked
thirty two 32(80%),twenty five 25 (83.3%) were male and seven7( 70%) were female.
while eight 8(20%) were nonsmoker Five 5 (16.7% )were male and three 3 (30.0%)
were female. Ethical approval was confirmed by review of freshly prepared
hematoxylin and eosin-stained slides and classified according to criteria by World
Health Organization (WHO).The histological diagnosis of these tissue blocks was
twenty seven 27 cases of squamous cell carcinoma .and seven 7 cases of
adenocarcinoma, and six 6 cases were small cell carcinoma..formalin fixed
embedded block of benign skin lesion (wart) as control for diagnosis of HPV in lung
cancer tissue were used.

Immunohistochemistry:  The  immunohistochemistry  staining  technique  used
within the modern review were  Labeled Streptavidin Biotin (LSAB+) procedure
which were  functional designed for HPVs discoloration.The formalin fixed and
paraffin embedded tissuesubjected to microtome section to (4um) sections in
thickness, and then labeled on charged slides. Then all sections were dried out by set
the slides in a 60 °C oven for 60 minutes.After thatdewaxation by immersion of slides
in xylene baths 5 min each. ,thenrehydrated through repeated dilutions of alcohol,in
two time alteration of fresh complete 100% ethanol for 3 min. andin two time
alteration of 90% ethanol for 3min.then in 80% ethanol for 3min.and put in phosphate
buffer saline PBS clean bath for further rehydration (30 min. at room
temperature).Clean the slide by means of deionized( H2O)Water Purifying in addition
to transfer them in a microwave ovenin citrate buffer two time 5 minutes. Then get rid
of extra solution by means of a quick movement and with awareness. Clean all slide
just about the section. Put 100 pl Anti-Human Papilloma(HPV) which is monoclonal
antibody monoclonal mouse anti(HPV)protein,Dakoprimary antibody solution, coat
the tissue slice. Incubate for at least 60 minutes. At 37 °C in humidify hall. Then put
in 100 ul Biotinylated link Antibody (K0679)to all slides, coating the tissue slice
Incubate in a humidity hall for at nearly all 30 minutes at room temperature. Then
Put in to all slides 100 ul Streptavidin / peroxidase (K0679) , coat the
section.incubate in humid chamber for at least 20 minutes at room temperature.Then

-3-




KUFA JOURNAL FOR NURSING SCIENCES Vol.5 No.3 Sept. through Dec. 2015

put adequate drops of DAB+ (K0679). incubate 5-10 minutes. after that until
preferred dye response is realistic, following check by the microscope. Then put in
sufficient Lillie’s modification (S3309) on the way to cover slide then put slide
inside a bath of Lillie’s modification(Mayer's hematoxylin) Wash the slides in water
gently for 5 minutes. Skin wart used as control were all steps done for
immunohistochemistry by using two slides one treatedwith primary antibody used as
positive control ,the second not incubated with primary antibody were used as
negative control.

Scoring system:

The standard factor for positive immunoreactions is dark brown spontaneous in
the nucleus for HPV.each cancer was given a score consistent with the intensity of the
nuclear or cytoplasm staining

e no staining=0

e weak staining=1

e moderate staining=2

e strong staining=3
And the degree of stained cells
0%=0
1-10%=1
11-50%=2
51-80%=3
81-100%=4

The ending immunoreactive score determined by multiplying the intensity and
extent of positivity scores of stained cells with the minimum score of 0 and a
maximum score of 12 11213
Statical analysis
Statistical study was achieved by means of the SPSS 20.0 statistical software
program. Variation of HPV revealing among gender, smoking status, age groups,
histological cell types, were calculated using the Pearson's Chi-square test.

RESULTS:

In the studied group HPVimmunoexpression was reported in eight(8) out of 40 cases of
lung cancer represented (20.0%) within type of tissue and thirty two 32 cases were negative
represented (80.0%) within type of tissue as shown in table 1. the immunodetection rate looks
positively well correlated to smoker patients.

The immunoexpression of HPV in related to age groups of presented cases were seen in table
(2) that shows the difference among these age groups was statically no significant.

(p>0.05)..However, the immunnodetection rate look not correlated with age group.

Table (1) Clinicopathological features of lung SQC and AC and SCC.
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Number of subjects (%)

SQC ADC SCC P-value*
Total 27 (100) 7 (100) 6 (100)
Gender 0.029
Male 23 (85.2%) 5 (71.4%) 2 (33.3%)
Female 4(14.8%) 2(28.6%) 4(66.7%)
Age (years) 0.92
<60 13 (48.5%) 2(28.5%) 2 (33.3%)
<70 5 (18.5%) 3(42,5%) 2 (33.3%.)
>71 9 (33%) 2(28.5%) 2(33.3%)
Smoking 0.249
Non smoker 4(14.8%) 3(42.85%) 1 (16.6%)
Smoker 23(85.2%) 4 (57.15%) 5 (83.4%)

SQC= squamous cell carcinoma; AC=adenocarcinoma,SCC=small cell carcinoma .

“P-values for difference between SQCs and ACs and SCC were obtained from Chi square test.
This table shows the clinico-pathological features of patients regarding to gender and age
groups with smoking habbit.there is significant association between the gender and types of
lung cancer.

Table(2)Relationships between HPV imunohistochemical staining and clinicopathologicparameter

of patients with lung tumors.
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Age

>60years

<60years
Gender
male
female
smoking
smoker
non smoker
Tumor type
sQC
ADC

SCC

Note :negative HPV immunostaining and positive HPV immunostaining were detected by
immunohistochemistry.

Abbreviation :SQC squamous cell carcinoma,ACCadenocarcinoma,SCC small cell
carcinoma

This table shows the relationship between the HPV immunohistochemical staining and
clinicopathological parameters of patients suffer from variable types of lung cancer. there is no
significant relationship between the HPV immunostain and types of lung cancer.
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Figure 1. HPV immunostain positive in squamous cell carcinoma of lung shows both
cytoplasmic and nuclear viral protein expression (Arrow), X40

DISCUSSION:

in the current study the results have exposed that eight 8 out of forty 40 cases of lug
carcinoma are express HPV immuohistochemical nuclear and cytoplasmic staining which is
appear brown color in their histological staining section .7 ( 25.9%) cases with squamous cell
carcinoma out of 27 (74.1%) (7out of27)of cases with squamous cell carcinoma, (17.5% ) of
all cases, and 1 (14.3% )case were with adenocarcinoma out 7(lout of seven) (85.7%) cases
of adenocarcinoma (2.5%) of allcases, whereas zero ( 0%) cases out of six 6(Oout of 6) cases
were with small cell carcinoma. As a result, lung cancer show 20% positively for HPV with
(p=0.327). but with no significance. The finding rates of HPV in lung carcinoma tumors are

topic to large differences. In a new assessment of 85 revision documentation.about2500samples
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demonstrate a finding rate unreliable beginning (0 - 100%.)( Syrjanenet.al ) ““Thisstudy agree
with other studypresented by( Castillo et.al ) “®performed in three America Latin countries
Mexico ,Colombia, Peru 36 cases were subjected to study 22 male and 14 female ,14 cases
with SQCa,13 with ADC, and 9cases with SCC. The HPV revealed mainly in SQCa but not
agree with expression of HPV in ADC were revealed null and in contrast SCC expressed
HPV.Theimmunonhistochemical analysis of the outcome shows that HPV expression in 7
(21.9%) out of 32 cases smoker of lung cancer and 1(12.5%) out of 8 cases nonsmoker of
lung cancer. In our study all smokers and nonsmoker of the obtainable lung cancer were no
significantly correlated to the of HPV( p value =0.535). There was no correlation between
the patients’ smoking history and the detection of HPV but the rate of HPV infection higher
in smoker than nonsmokerpatients.Current study nearly agree with (Kato et al) “® .in Japan
were from 42 cases of NSCLC smoker HPV positive were abouy16.7. But our study not agree
with study by (Ya-Wen Chenget.al*”were HPV detected more in nonsmoker than smoker
patientHPV immunoexpression revealed that 8(26.7%) (8out 30) male of presented samples
with lung cancerwhilenot any of female cases were exposed HPV.The difference among
gender group were statically not significant (p value=0.68)our finding nearly as study

performed by(Yang Feilet.al)®®

) were revealed that HPV expressed in male higher than female
with p value>0.05 ,also our study not agree with study by (Cheng YW et al) were HPV
expressed more in female gender than male gender™ .The immunoexpression of HPV in
related to age groups of presented cases revealed no HPV immunoexpression in age group (31-
40year), and revealed 1(33.3%) (10ut 3) cases in age group (41-50year), and 4(30.8%) (4 out
of 13) cases in age group (51-60year), and 2(20%) (2out of ten 10) cases in age group (61-
70year), and revealed that 1(8.3%) (1 out of 12) cases in age group (71-80year), and revealed
that zero 0 (0%) (Oout of one 1) case in age group (>80year). The difference among these ages
groups were statically not significant (value=0.73.).However, the immunnohistochemistry
detection. rate look higher with age group(51-60year).thisstudy correlated with study by
(Cheng YW et al)*”) were revealed that HPVV16E6 immunostaining more expressed in age
>65years than age <65 years with p value =0.690 and imunostaining of HPVV18E6 expressed in

age <65 years higher than age>65years with p value=0.404.

CONCLUSION
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The prevalence of HPV among the lung cancer cases examined has been found 20%,
mainly in squamous cell carcinomas.
The small cell carcinoma tissues did not show any expression of HPV in
immunohistochemical technique.
The prevalence of HPV in  Al-Najaf governorate is still not known because of limited
studies ,in comparison to western Europe and Asia and American Latin were many studied
reports high rate of detection of HPV.
The using of immunohistocemical technique are well correlated method for detection of
HPV in lung carcinoma .
The expression of HPV in lung carcinoma have focused on squamous cell carcinoma
(25.9%) from 27 cases of squamous cell carcinoma, while adenocarcinoma 1(14.3%)out of
7 cases of adenocarcinoma .
The detection rate varied from 0% to 100%, depending on the technique used and the

sample size .
RECOMMENDATIONS:

1. Genetic DNA analysis of HPV gene in lung cancer that could be detect genotypes by
ISH and PCR technique to accurate occurrence of oncogenic HPV genotypes and
development of lung cancer.

2. Larger study including all types of lung cancer for further investigation HPV over
expression and decisive the relation connecting genotypes and progression of lung
carcinoma.

3. Further studies with large number of cases are needed to study the actual prevalence of
HPV infection among Iraqi general population

4. Type of sample in detection of HPV DNA more précised in fresh frozen samples than
the paraffin embedded blocks.

REFERENCES:
1. Brambilla E, Travis WD, Colby TV, Corrin B, Shimosato Y, 2001.The new World

Health Organisation classification of lungtumor. EurRespir J 18: 1059-68

2. Jensen-Taubman S, Steinberg SM, Linnoila RI. Bronchiolization of the alveoli in lung
cancer: pathology, patterns ofdifferentiation and oncogene expression. Int J Cancer,
1998;75: 489-496

3. Ullman R, Bongiovanni M, Halbweld I, Petzmann S, GoggKammerer M, Sapino A,

Papotti M, Bussolati G, Popper HH.Bronchiolar columnar cell dysplasia - genetic

9-



KUFA JOURNAL FOR NURSING SCIENCES Vol.5 No.3 Sept. through Dec. 2015

analysis of anovelpreneoplastic lesion of peripheral lung. Virchows Arch,2003; 442:

429-436

4. Mittal KR, Demopoulos RI, Goswami S. Proliferating cellnuclear antigen (cyclin)

expression in normal and abnormalcervical squamous epithelia. Am J SurgPathol,

1993;17: 117-22

5. Cina SJ, Lancaster-Weiss KJ, Lecksell K, Epstein JI. Correlation of Ki-67 and p53 with
the new World Health Organization/International Society of Urogical Pathology
Classification System for UrothelialNeoplasia. Arch Pathol Lab Med,2001; 125: 646-

651

6. Nillson K, Landberg G. Subcellular localization, modification and protein complex

formation of the cdk-inhibitor p16 in Rb-functional and Rb-inactivated tumor cells. Int

J Cancer, 2006; 118: 1120-1125

7. Syrjanen KJ and Syrjanen S: 2000. Papillomavirus infection in human pathology. John

Wiley & Sons, New York, ppl-10; 355-378.

8. Syrjanen KJ:1979Condylomatous changes in neoplastic bronchial epithelium. Report of

a case. Respiration 38: 299-304 .

9. Syrjanen KJ:1980. Epithelial lesions suggestive of a condylomatousorigin found closely

associated with invasive bronchial squamouscell carcinomas. Respiration 40: 150-160,

10. Nadji SA, Mokhtari-Azad T, Mahmoodi M, et al: 2007 Relationship between lung

cancer and human papillomavirus in north of Iran,Mazandaran province. Cancer Lett

248: 41-46
11. Cuello, A.C. (Ed.), (1993). Immunohistochemistry Il, Wiley Press, NY.

12. Han CP, Lee MY, Tzeng SL, et al. 2008. Nuclear Receptor Interaction Protein (NRIP)

expression assay using human tissue microarray and immunohistochemistry technology

confirming nuclear localization. J ExpClin Cancer Res;27:25.

13. Kamoi S, AlJuboury MI, Akin MR, et al. 2000lmmunohistochemical staining in the

distinction between primary endometrial and endocervical adenocarcinomas: another

viewpoint. Int J Gynecol Pathol;21:217-223.
14. Syrjanen KJ. HPV infections and lung cancer. J ClinPathol. 2002;55:885-891
15. Castillo A, Aguayo F, Koriyama C, Shuyama K, Akiba S, Herrera-Goepfert

Carrascal E, Klinge G, Sanchez J, Eizuru Y. Human papillomavirus in lung carcinomas

among three Latin American countries. On col Rep. 2006;15:883-888.

16. Kato, T., Koriyama, C., Khan, N., Samukawa, T., Yanagi, M., Hamada, T. et al.

2012EGFR mutations and human papillomavirus in lung cancer. Lung Cancer

-10-



KUFA JOURNAL FOR NURSING SCIENCES Vol.5 No.3 Sept. through Dec. 2015

17. Cheng YW, Wu MF, Wang J, Yeh KT, Goan YG, Chiou HL, Chen CY, Lee2007
H.Human Papillomavirus 16/18 E6 Oncoprotein Is Expressed in Lung Cancer and
Related with p53 Inactivation.CancerRes.Nov 15;67(22):10686.

-11-



