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Background & Objective: Idiopathic pulmonary fibrosis (IPF) is a chronic and 

uniformly fatal interstitial lung disease with incompletely understood pathogenesis. 

Several studies have given the evidence for and against viral cofactors in the  

pathogenesis of Idiopathic pulmonary fibrosis. In this study Epstein-Bar Virus (EBV) 

and Human Herpesvirus 8 (HHV-8) have been studied for a possible role in the 

pathogenesis of IPF. 

Methods: Polymerase chain reaction (PCR) was employed for the detection of EBV and 

HHV-8 in 58 formalin-fixed paraffin-embedded lung tissue specimens (29 controls and 

29 IPF specimens). 

Results: EBV DNA was present in the lung tissue of 6 out of 29 (20.7%) IPF specimens 

compared with 1 out of 29 (3.4%) controls (P=0.102). The HHV-8 gene was identified 

in 3 out of 29 (10.3%) cases of IPF specimens. The control group showed no evidence 

of HHV-8 gene (P=0.227). 

Conclusion: Although multiple studies are strongly suggestive of a role for EBV and 

HHV-8 in the development of IPF, there was no statistically significant difference in the 

prevalence of EBV and HHV-8 DNA in the IPF specimens and controls in this study. 
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Introduction 
Idiopathic pulmonary fibrosis (IPF) is a chronic 

debilitating lung disease with unknown etiology, 

which due to unusual repair mechanisms leads to 

fibroblastic proliferation and excess collagen 

deposition (1). Studies show that IPF incidence in 

primary care is on the rise in the UK with more than 

5000 new cases diagnosed annually and a considerable 

related death toll (2). So far, numerous studies have 

been performed to identify the possible etiologic 

factors. Several of these studies have suggested the 

possible role of certain viral agents in IPF (3-7). 

Vannella et al. recommended viruses as co-factors 

responsible for fibrosis progression. They highlighted 

the role of specific viruses in disease progression in 

horses and murine models (3). Tang et al. study showed 

that CMV, EBV, and HHV-8 could be found more 

frequently in IPF patients compared to the control 

group and they supported the hypothesis that chronic 

antigenic stimulation is needed for IPF (6). On the 

contrary, there is considerable number of studies that 

could not find any association with those viruses (8-9). 

Wangoo et al. studied the presence of EBV in lung 

samples of IPF patients and despite faint 

immunohistochemical results, they could not find 

neither DNA nor RNA of the virus (8). Another study 

by Zamò et al. also could not find any of the viruses 

they were looking for (EBV, HHV-8) in IPF lung 

samples using immunohistochemical and molecular 

techniques (9). Regarding the results of the previous 

studies and considering the fact that confirmation of 

this association can be of great importance in treatment 

plans that would justify the use of antiviral agents to 

prevent and control this fatal disease, this study was 

designed to investigate the incidence of Epstein - Barr 

virus (EBV) and Human Herpesvirus 8 (HHV-8) DNA 

in lung tissue biopsies with the confirmed diagnosis of 

IPF and compare the results with the control group. 
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Materials and Methods 
This is a case-control study performed on formalin-

fixed paraffin-embedded (FFPE) tissue samples of lung 

specimens surgically biopsied at Ghaem Hospital, 

Mashhad, Iran between 2013 and 2016. Based on previous 

studies, the sample size for EBV and HHV-8 evaluation 

was twenty-six (10) and nine (6), respectively. However, 

we increased the sample size of both the case and control 

groups up to twenty-nine. The control group was selected 

from the age and sex-matched normal lung tissue. The 

exclusion criteria for both groups were inadequacy of tissue 

for DNA extraction, bad quality of extracted DNA, 

negative samples in internal control (beta-actin) PCR, and 

inability to confirm the diagnosis of IPF in the case group. 

H&E stained slides were retrieved from the archive of 

pathology department and reevaluated by two expert 

pathologists to confirm the diagnosis according to the 

ATS/ERS/JRS/ALAT statement (11). After DNA 

extraction, twenty- nine samples of the case group and 

twenty-nine samples of the control group were suitable for 

polymerase chain reaction (PCR). PCR for EBV and HHV-

8 were performed by AmpliSens® EBV PCR kit (Russia) 

and DNA-Technology, JSC, Kashirskoeshosse (Russia),  

respectively. PCR product size for EBV and HHV-8 gene 

were 210, and 265 bp, respectively, and the PCR product 

size for internal control gene (beta-actin) was 597 bp.  

Statistical analysis of data was performed using SPSS 16 

(SPSS Inc., Chicago, IL. USA) and P-values less than 0.05 

were identified as statistically significant. 
 

Results 
A total of 58 biopsies, comprised of 29 cases and 

29 sex and age-matched controls were included in this 

study. The mean and standard deviation of age for the 

case and control groups were 58±7 and 57±9 years, 

respectively and ranged from 47-74 years. Case group 

consisted of 16 (55.2%) males and 13 (44.8%) females. 

Control group consisted of 15(51.7%) male and 

14(48.3%) female patients. 

Six (20.7%) of the case subjects were positive for 

EBV DNA, while only one (3.4%) of the control 

subjects was positive, which was statistically 

insignificant (P=0.102) (Figure 1). 

 

Fig. 1. EBV PCR results:  The lanes number 2, 3, 4, 5, 8, 

11, and 13 show EBV DNA amplification. Lane number 6 is 

DNA size marker. Lane number 8 is the positive control. PCR 

product size for EBV was 210 bp, and the PCR product size 

for internal control gene (beta-actin) was 597 bp. 

As for HHV-8 DNA, the DNA was not detected in 

any of the control subjects but was found in three 

(10.3%) of the case subjects. However, the difference 

was statistically insignificant (P=0.227) (Figure 2). 

 

 

Fig. 2. HHV-8 PCR results:  The lane number 6 shows 

HHV-8 DNA amplification. Lane number 7 is DNA size 

marker. Lane number 11 is the positive control. PCR product 

size for HHV-8 gene was 265 bp, and the PCR product size 

for internal control gene (beta-actin) was 597 bp. 

 

Discussion 
 Idiopathic pulmonary fibrosis (IPF) is the most 

common interstitial lung disease (12), affecting 46 

Americans out of 100,000 (13). Unfortunately, the 

prognosis is poor and the mean survival time from the 

time of diagnosis is 2–4 years. The only treatment to 

date is lung transplantation. Although major advances 

have been made in understanding its pathogenesis, the 

exact triggers are yet to be known. Numerous studies 

evaluated the association of cigarette smoking, drugs, 

gastrointestinal reflux disease, genetic factors, 

bacterial, and viral infections with IPF. None of these 

studies could find a definite etiologic factor and the 

etiology remains unknown. The potential role of 

viruses has been implicated in disease pathogenesis for 

different reasons: 1) many of the patients recall  a recent 

viral infection prior to the onset of the disease, and 2) 

there are some studies revealing that antiviral drugs can 

reduce lung fibrosis (14-15).  One of the first studies on 

this association compared the serological tests of 

patients with IPF and those with fibrosis of known 

cause and showed elevated levels of EBV-specific 

antibodies (IgA, IgG) in the first group (16). 

Gammaherpesviruses like EBV exist in pulmonary 

epithelial cells, B cells and macrophages and their 

presence induce host response in the form of mild 

chronic inflammation (17). This level of inflammation 

can lead to progressive fibrosis in genetically 

susceptible patients with dysfunctional repair 

mechanisms. Moreover, increased expression of TGF-

β, a key pro-fibrotic mediator was shown in in vitro 

infection of type II pneumocytes with EBV (18-19).  

Some studies recommended viruses as co-factors for 

progression of fibrosis and even showed the role of 

viruses in disease progression in animal models (3). 

Even chronic antigenic stimulation was supported in 
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some studies for IPF as they found CMV, EBV, and 

HHV-8 more frequently in IPF patients compared to 

the control group (6). Pulkkinen et al. could find the 

Herpesvirus DNA by using the so-called novel 

methods such as multiplex PCR-and microarray-based 

method (7). On the contrary, there are some studies that 

failed to find EBV and HHV-8 DNA in IPF specimens 

(8-9). Wangoo et al. could not find the protein, RNA, 

or DNA of EBV in the lung specimens of IPF patients 

(8). Likewise, Zamò et al. were unable to identify any 

evidence supporting the presence of EBV or HHV-8 in 

IPF lung patients, despite using sensitive methods such 

as immunohistochemistry, in situ hybridization, and 

PCR (9). These contradictory results could be 

attributed to some preanalytic and analytic factors such 

as the difference in sample size, the fixative, paraffin 

related issues and the sensitivity of the methods. 

As the results of previous studies were 

contradictory, we decided to study the association of 

EBV and HHV-8 with IPF in the IPF tissue bank of our 

institute and compare the results with the controls by 

using sensitive methods on properly fixed paraffin 

embedded samples. The results of the present study 

showed that there is no difference in the prevalence of 

these two viruses in the studied IPF and control groups. 

Stewart et al. evaluated the presence of EBV in 27 IPF 

specimens, and 28 controls by PCR. Thirteen (44%) of 

IPF specimens and four (14%) of the control group 

were positive for EBV DNA (P=0.0007). Tsukamoto 

et al. performed a similar study and found EBV DNA 

by PCR method in (24/25) 96% of IPF specimens and 

(10/14) 71% of the control group (P=0.047) (20). In 

contrast to the present study, these results show a 

significant relationship between EBV and IPF. 

However, there are other studies to date that like this 

study have failed to find EBV DNA in IPF specimens 

(8-9). One of these recent studies that failed to find a 

causative role was conducted by researchers who 

quantified viral RNA expression by employing RNA-

seq for 740 viruses in 21 IPF patient lung biopsy 

samples and 17 age-matched controls (21). The 

discrepancies between the results of these valuable 

studies may be due to geographic differences, technical 

reasons, a heterogeneous disease process, or variation 

in the patient population. It should also be considered 

that PCR method is an extremely sensitive molecular 

technique used in identifying the viruses and may lead 

to erroneous diagnosis. Moreover, it should be 

remembered that most of the studied viruses are 

ubiquitous and most of the people are infected by them 

at some point during their lifetime (15).  

Human herpesvirus type 8 (HHV-8), is the 

proposed etiological agent of Kaposi's sarcoma (22). 

Pleural effusion lymphoma and Castleman disease 

belong to the diseases associated with HHV-8 (23-24). 

Recently, Pulkkinen et al. detected Herpesvirus-

specific DNA in the large majority of a series of 

IPF/UIP cases and other lung interstitial diseases (7). 

We have therefore considered analyzing the presence 

of this virus on our own IPF series as well by means of 

PCR, but we could not find a statistically significant 

association. While there is some evidence suggesting a 

link between HHV8 infection and IPF, proof of direct 

association is largely lacking. The limitation of this 

study was the sample size and the sensitivity of PCR 

method. Therefore, study of IPF series with a much 

larger sample size and with a more sensitive method 

could be more reassuring to conclude a result on this 

subject. 

 

Conclusion 
In conclusion, as we could not find EBV and HHV-

8 DNA in our series of IPF patients, we suggest that 

EBV and HHV-8 may not be present in IPF samples. 

However, further studies with more samples and more 

sensitive methods are required to further elucidate this 

matter. 

 

Acknowledgements 
Mashhad University of Medical Sciences (MUMS) 

was the sponsor providing funding (T: 67470). This 

study was approved by the institutional review board 

(IRB) and ethics committee of MUMS. 

 

Conflict of Interest 
The authors declared that there is no conflict of 

interest regarding the publication of this article. 

 

References 
1. Kumar V, Abbas AK, Aster JC. Robbins basic pathology: 

Elsevier Health Sciences; 2012. 

2. Navaratnam V, Fleming K, West J, Smith C, Jenkins R, 

Fogarty A, et al. The rising incidence of idiopathic 

pulmonary fibrosis in the UK. Thorax. 2011;66(6):462-7. 

[DOI:10.1136/thx.2010.148031] [PMID] 

3. Vannella KM, Moore BB. Viruses as co-factors for the 

initiation or exacerbation of lung fibrosis. Fibrogenesis & 

tissue repair. 2008;1(1):1. [DOI:10.1186/1755-1536-1-2] 

[PMID] [PMCID] 

4. Gill K, Ghazinian H, Manch R, Gish R. Hepatitis C virus 

as a systemic disease: reaching beyond the liver. 

Hepatology international. 2016;10(3):415-23. 

[DOI:10.1007/s12072-015-9684-3] [PMID] [PMCID] 

5. Hassan EA, Malek MA, Hasan AA, Ahmed AO. Does 

hepatitis C virus enhance prevalence of idiopathic 

pulmonary fibrosis and affect its severity? An Egyptian 

study. Egyptian Journal of Bronchology. 2015;9(1):69. 

[DOI:10.4103/1687-8426.158053] 

6. Tang Y-W, Johnson JE, Browning PJ, Cruz-Gervis RA, 

Davis A, Graham BS, et al. Herpesvirus DNA is 

consistently detected in lungs of patients with idiopathic 

pulmonary fibrosis. Journal of clinical microbiology. 

2003;41(6):2633-40. [DOI:10.1128/JCM.41.6.2633-

2640.2003] [PMID] [PMCID] 

7. Pulkkinen V, Salmenkivi K, Kinnula VL, Sutinen E, 

Halme M, Hodgson U, et al. A novel screening method 

detects herpesviral DNA in the idiopathic pulmonary 

https://doi.org/10.1136/thx.2010.148031
https://www.ncbi.nlm.nih.gov/pubmed/21525528
https://doi.org/10.1186/1755-1536-1-2
https://www.ncbi.nlm.nih.gov/pubmed/19014649
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2577044
https://doi.org/10.1007/s12072-015-9684-3
https://www.ncbi.nlm.nih.gov/pubmed/26660706
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4819925
https://doi.org/10.4103/1687-8426.158053
https://doi.org/10.1128/JCM.41.6.2633-2640.2003
https://doi.org/10.1128/JCM.41.6.2633-2640.2003
https://www.ncbi.nlm.nih.gov/pubmed/12791891
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC156536


Amir Hossein Jafarian et al. 33 

Vol.15 No.1 Winter 2020                                                                                    IRANIAN JOURNAL OF PATHOLOGY 

fibrosis lung. Annals of medicine. 2012;44(2):178-86. 

[DOI:10.3109/07853890.2010.532151] [PMID] 

8. Wangoo A, Shaw R, Diss T, Farrell P, Du Bois R, 

Nicholson A. Cryptogenic fibrosing alveolitis: lack of 

association with Epstein-Barr virus infection. Thorax. 

1997;52(10):888-91. [DOI:10.1136/thx.52.10.888] 

[PMID] [PMCID] 

9. Zamo A, Poletti V, Reghellin D, Montagna L, Pedron S, 

Piccoli P, et al. HHV-8 and EBV are not commonly found 

in idiopathic pulmonary fibrosis. Sarcoidosis, vasculitis, 

and diffuse lung diseases: official journal of 

WASOG/World Association of Sarcoidosis and Other 

Granulomatous Disorders. 2005;22(2):123-8. 

10. Stewart JP, Egan JJ, Ross AJ, Kelly BG, Lok SS, Hasleton 

PS, et al. The detection of Epstein-Barr virus DNA in lung 

tissue from patients with idiopathic pulmonary fibrosis. 

American journal of respiratory and critical care medicine. 

1999;159(4):1336-41. 

[DOI:10.1164/ajrccm.159.4.9807077] [PMID] 

11. Wells AU. The revised ATS/ERS/JRS/ALAT diagnostic 

criteria for idiopathic pulmonary fibrosis (IPF)-practical 

implications. Respiratory research. 2013;14(1):1. 

[DOI:10.1186/1465-9921-14-S1-S2] [PMID] [PMCID] 

12. Longo D, Fauci A, Kasper D, Hauser S. Harrison's 

Principles of Internal Medicine 18th edition: McGraw-Hill 

Professional; 2011. 

13. Leslie KO, Wick MR. Practical pulmonary pathology: a 

diagnostic approach: Elsevier Health Sciences; 2011. 

14. Lok S, Egan J. Viruses and idiopathic pulmonary fibrosis. 

Monaldi archives for chest disease= Archivio Monaldi per 

le malattie del torace/Fondazione clinica del lavoro, 

IRCCS [and] Istituto di clinica tisiologica e malattie 

apparato respiratorio, UniversitÃ di Napoli, Secondo 

ateneo. 2000;55(2):146-50. 

15. Naik PK, Moore BB. Viral infection and aging as cofactors 

for the development of pulmonary fibrosis. 2010. 

[DOI:10.1586/ers.10.73] [PMID] [PMCID] 

16. Vergnon J, de Thé G, Weynants P, Vincent M, Mornex J, 

Brune J. Cryptogenic fibrosing alveolitis and Epstein-Barr 

virus: an association? The Lancet. 1984;324(8406):768-

71. [DOI:10.1016/S0140-6736(84)90702-5] 

17. Flaño E, Husain SM, Sample JT, Woodland DL, Blackman 

MA. Latent murine γ-herpesvirus infection is established 

in activated B cells, dendritic cells, and macrophages. The 

Journal of Immunology. 2000;165(2):1074-81. 

[DOI:10.4049/jimmunol.165.2.1074] [PMID] 

18. Vannella KM, Moore BB. Fibrogenesis & Tissue Repair. 

2008. 

19. Vannella KM, Moore BB. Viruses as co-factors for the 

initiation or exacerbation of lung fibrosis. Fibrogenesis & 

tissue repair. 2008;1(1):2. [DOI:10.1186/1755-1536-1-2] 

[PMID] [PMCID] 

20. Tsukamoto K, Hayakawa H, Sato A, Chida K, Nakamura 

H, Miura K. Involvement of Epstein-Barr virus latent 

membrane protein 1 in disease progression in patients with 

idiopathic pulmonary fibrosis. Thorax. 2000;55(11):958-

61. [DOI:10.1136/thorax.55.11.958] [PMID] [PMCID] 

21. Yin Q, Strong M, Flemington E, Lasky J. RNA-seq 

analysis does not substantiate a causative link between 

herpes virus infection and IPF. European Respiratory 

Journal. 2015;46(suppl 59):OA3511. 

[DOI:10.1183/13993003.congress-2015.OA3511] 

22. Giffin L, West JA, Damania B. Kaposi's Sarcoma-

Associated Herpesvirus Interleukin-6 Modulates 

Endothelial Cell Movement by Upregulating Cellular 

Genes Involved in Migration. mBio. 2015;6(6):e01499-15. 

[DOI:10.1128/mBio.01499-15] [PMID] [PMCID] 

23. Balada E, Ramentol M, Felip L, Ordi-Ros J, Selva-

O'Callaghan A, Simeón-Aznar C, et al. Prevalence of 

HHV-8 in systemic autoimmune diseases. Journal of 

Clinical Virology. 2015;62:84-8. 

[DOI:10.1016/j.jcv.2014.11.022] [PMID] 

24. Suthaus J, Stuhlmann-Laeisz C, Tompkins VS, Rosean 

TR, Klapper W, Tosato G, et al. HHV-8-encoded viral IL-

6 collaborates with mouse IL-6 in the development of 

multicentric Castleman disease in mice. Blood. 

2012;119(22):5173-81. [DOI:10.1182/blood-2011-09-

377705] [PMID] [PMCID].

 

 

 

 

 

 

Jafarian, A., Mohamadian Roshan, N., Ayatollahi, H., Omidi, A., Ghaznavi, M., Gharib, M. Epstein-Barr Virus 

and Human Herpesvirus 8 in Idiopathic Pulmonary Fibrosis. Iranian Journal of Pathology, 2019; 15(1): 30-

33. doi: 10.30699/ijp.2019.77233.1728 

 

How to Cite This Article 

https://doi.org/10.3109/07853890.2010.532151
https://www.ncbi.nlm.nih.gov/pubmed/21254895
https://doi.org/10.1136/thx.52.10.888
https://www.ncbi.nlm.nih.gov/pubmed/9404376
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1758426
https://doi.org/10.1164/ajrccm.159.4.9807077
https://www.ncbi.nlm.nih.gov/pubmed/10194186
https://doi.org/10.1186/1465-9921-14-S1-S2
https://www.ncbi.nlm.nih.gov/pubmed/23734820
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3643186
https://doi.org/10.1586/ers.10.73
https://www.ncbi.nlm.nih.gov/pubmed/21128751
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3028433
https://doi.org/10.1016/S0140-6736(84)90702-5
https://doi.org/10.4049/jimmunol.165.2.1074
https://www.ncbi.nlm.nih.gov/pubmed/10878386
https://doi.org/10.1186/1755-1536-1-2
https://www.ncbi.nlm.nih.gov/pubmed/19014649
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2577044
https://doi.org/10.1136/thorax.55.11.958
https://www.ncbi.nlm.nih.gov/pubmed/11050267
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1745627
https://doi.org/10.1183/13993003.congress-2015.OA3511
https://doi.org/10.1128/mBio.01499-15
https://www.ncbi.nlm.nih.gov/pubmed/26646010
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4676281
https://doi.org/10.1016/j.jcv.2014.11.022
https://www.ncbi.nlm.nih.gov/pubmed/25542479
https://doi.org/10.1182/blood-2011-09-377705
https://doi.org/10.1182/blood-2011-09-377705
https://www.ncbi.nlm.nih.gov/pubmed/22490805
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3370672

