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Abstract
Introduction: The emergence of novel pathogens poses a significant and immediate threat to global blood safety, particularly in 
regions experiencing epidemiological shifts. this study undertakes an urgent examination of the prevalence and impact of newly 
identified pathogens among blood donors and recipients in Albania, focusing on assessing their implications for public health and 
transfusion medicine. 
results revealed a prevalence of new pathogens among donors and patients, highlighting the potential risk of transmission through 
blood transfusion. Travel history, socioeconomic status, and urban-rural disparities significantly influenced pathogen prevalence. 
this study underscores the urgent need for enhanced screening protocols and public health interventions to mitigate the risks 
associated with emerging pathogens. Our findings contribute to a growing body of evidence emphasizing the crucial role of 
continuous surveillance and adaptive strategies in transfusion medicine to ensure blood safety and protect vulnerable populations 
in albania and beyond.
Conclusion: the study highlights the presence of emerging pathogens in blood donors and patients in albania, underscoring their 
potential to impact blood safety and public health significantly. The findings emphasize the necessity for improved screening 
protocols, continuous epidemiological surveillance, and targeted public health interventions to address the risks associated with 
these pathogens. adopting adaptive strategies in transfusion medicine is critical to safeguarding the health of donors and recipients 
in the region.
Keywords: Blood donors, emerging pathogens, Blood safety, transfusion medicine, 
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another safety measure implemented by the nBtc is 
the inactivation of pathogens. However, this technique is 
currently restricted to platelet concentrates and plasma and 
has yet to be developed for erythrocyte concentrates. 

Understanding the prevalence of emerging pathogens 
in donor and patient populations within our country is a 
crucial initial step in developing novel testing algorithms 
for donated blood. This would minimize the risk for all 
transfused patient populations, particularly those with 
compromised immune systems.

Parvovirus B19 (B19V)
the tropism of (B19V), particularly (B19V), infects only 
cells with the P antigen on the surface. the P antigen 
is present in about 80% of people and is expressed in 
erythrocyte precursor cells, megakaryocytes, endothelial 
cells, and fetal myocardium.[2] although (B19V) enters 
all cells expressing the P antigen, productive infection with 
viral replication occurs only in erythrocyte progenitor cells, 
leading to apoptosis of the infected cell. [3]

Introduction: 

after the successful implementation of nat testing for 
HBV/HcV/HiV for every blood donation at the national 
level, blood safety related to conventional pathogens has 
reached a reasonably high level, and attention should be 
given to new pathogens.[1] 
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Mass apoptosis of these cells results in a short-term 
arrest of hemopoiesis, and this in most infected individuals 
results in only a mild drop and rapidly recoverable Hb.[4] 

In patients who have accelerated destruction of 
erythrocytes due to hemolytic or hemoglobinopathy anemia, 
even short-term arrest of hemopoiesis due to infection 
(B19V) can cause a life-threatening aplastic crisis.[5]

The seroprevalence of this infection in blood donors is 
9.78-79.1% in different countries.[6]

West Nile Virus (WNV)
Arbovirus infections have been identified as threatening 
human health due to their biological complexity, epidemic, 
and medical potential. Since the first case of WNV 
transmitted by blood transfusion in the USA in 2002, this 
infection has received special attention in the transfusion 
field. In addition to the risk of local transmission, there is a 
high risk of infected donations due to travel to risk areas.[7]

The reported seroprevalence in blood donors varies 
from 0.5 to 74%. [8] After the 2018 epidemic in Europe, the 
risk of having infected blood components due to travel and 
internal circulation was assessed. Countries such as Croatia, 
Greece, Hungary, Italy, Romania, and Serbia have a higher 
risk due to internal circulation, whilst Germany and France 
have a higher risk due to travel.[9]

Hepatitis E
Hepatitis E constitutes the central part of hepatitis 
transmitted by the enteric route. [10] 

The seroprevalence of HEV in blood donors ranges 
from 13% in the USA to 19% in Europe. Chronic hepatitis 
E has been found in immunosuppressed patients, including 
patients undergoing solid organ transplants, stem cell 
transplants, HIV patients, and chemotherapy patients. [11] 

Patients suffering from chronic hepatitis E are at risk 
of developing life-threatening liver cirrhosis within the 
next five years. In addition to the risk of acquiring the 
infection through food, there is also the risk of parenteral 
transmission through transfusion.[12] About 50% of 
transplant recipients who become infected with the hepatitis 
E virus develop chronic hepatitis E and have a high risk 
of developing cirrhosis. [13] Immunosuppressed patients 
receiving transfusions are at risk, so countries such as the 
UK, the Netherlands, Japan, Austria, Germany, and France 
have introduced testing of blood products for HEV when 
these are intended for immunosuppressed patients.[14]

Materials and Methods: 

Three hundred voluntary blood donors (173 women and 
120 men) and 62 patients (26 women and 36 men) were 
serologically tested for hepatitis E (HEV), WNV, and 
Parvovirus B19. Likewise, 100 serology-negative donors 
were NAT tested for HEV/WNV/Parvo B19.

The age group distribution of tested blood donors was 
251 (18-35 years), 37 (36-50 years), and 12 (over 51 years). 
The screening of IgM and IgG antibodies was performed 

using the semiquantitative ELISA (Enzyme Immunoassay) 
technique with the Euroimmun kit. NAT molecular testing 
was performed by qualitative RT-PCR test (WNV, DPX, 
HEV Roche Diagnostic)

For the statistical evaluation, the Pearson Chi-Square 
test, SPSS v.26, was used, where values ​​of p < 0.05 were 
considered statistically significant.

Results: 

The seroprevalence of hepatitis E in voluntary blood 
donors was 0.6%, Parvovirus B19 35%, and WNV 1%, 
in absolute value 2:300, 107:300, and 3:300, respectively. 
The seroprevalence of these infections in patients was 1.6% 
and 55%, respectively, whilst no WNV cases were found in 
patients. 

The prevalence of HEV and Parvovirus infections is 
higher in patients than in donors, but the difference was 
statistically significant only for Parvovirus infection (p = 
0.0055). 

No positive NAT cases were found in blood donors for 
any of the infections in question, while we had one WNV 
IgM case in blood donors and one in patients. 

The age group with the highest prevalence for all 
three infections in blood donors was over 50, where the 
prevalence for HEV IgG was 8.3%, Parvo IgG 50%, and 
WNV IgG 8.3% vs. the age group 18-34, with a prevalence 
of 0.4%, 34.6%, and 0.8%, respectively. 

The age group over 50 years has a higher prevalence of 
all three infections, a prevalence that is significantly higher 
than the 18-35 age group (p=0.04) and the donor population 
in general (p=0.035). 

No significant difference was observed in the prevalence 
of infections by gender. However, the seroprevalence of 
parvovirus in patients aged 18-35 was higher than that in 
donors of the same age group (57% vs. 34.6%), and this 
difference was significant (p=0.0007).

Discussion: 

This study demonstrated a low seroprevalence of WNV 
in voluntary blood donors in our country. The reported 
seroprevalence of WNV in blood donors varies from 0.5 
to 74% [15]. Since the first case of WNV transmitted by 
blood transfusion in the USA in 2002 [16], this infection 
has received special attention in the transfusion field. In 
addition to the risk of local transmission, there is a high risk 
of infected donations due to travel to risk areas. 

To mitigate the risk of transfusion-transmitted WNV, 
applying strict selection criteria for donors returning from 
affected areas is essential. Following EU directives, this risk 
can be avoided through either donor deferral or nucleic acid 
testing (NAT). [17]

Our study also revealed a low seroprevalence of 
Hepatitis E, with the global seroprevalence of HEV in blood 
donors ranging from 2.0% to 37.5% [18]. Notably, this rate 
is reportedly lower in females than in males.
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We didn’t find a significant difference in the prevalence 
of all three infections between males and females.

The prevalence of most transfusion-transmitted 
infections tends to increase with age, a trend that is 
corroborated by our findings. Our findings reveal a 
significantly higher prevalence of all three infections among 
donors over 50 years old compared to those aged 18-35. 

Our literature review revealed studies reporting that 
HEV infection mainly affects young adults aged 15-35. [19, 
20] This is an important finding related to blood safety that
should not be neglected, as most of the donor population
(83% in our study) belongs to this age group.

Therefore, further investigation with NAT confirmation 
would be the gold standard in the study of HEV infection 
in blood donors, as many seroprevalence studies report 
discrepant data related to the immunoassay used for testing. 
[21, 22, 23]

The majority of voluntary blood donors in our country 
are young. As mentioned above, this might be one of the 
reasons for the low prevalence observed in voluntary 
blood donors. A complete picture of the distribution of 
these infections in blood donors will be obtained using 
larger donor populations, including family replacement 
blood donors and donors from affected areas regarding 
WNV infection. These data confirm that voluntary non, 
non-remunerated blood donors are the basis for safety and 
quality in blood transfusion.

We found that Parvovirus B19 has a moderately high 
prevalence among voluntary blood donors (35%) and an 
even higher prevalence among patients (55%). This higher 
prevalence in patients also suggests that they may have 
acquired some level of protection, as the primary infection 
in immunosuppressed individuals typically causes severe 
clinical manifestations. 

The statistically significant higher prevalence of 
parvovirus in multi-transfuse

The statistically significant higher prevalence of 
parvovirus in multi-transfused patients aged 18-35 
compared to donors of the same age group confirms the 
role of blood transfusion in transmitting this infection. 
Worldwide reported seroprevalence of Parvovirus B19 
infection in blood donors ranges from 6% to 79.1% [24, 25]. 

The extent of this disease remains unclear due 
to transfusion transmission; therefore, the benefits of 
(universal) B19V-blood donor screening may be minimal 
and, at the moment, not justified, especially in countries 
with low endemicity [26]. 

On the other hand, in countries with a high prevalence 
of this infection, donors with persistent IgG anti-B19V 
might be considered “B19V-safe” for single-donor blood 
components [27]. All these might be considered when 
hemopoietic bone marrow transplantation is applicable in 
our country. 

This study provides an overview of the three infections 
in voluntary blood donors. The data suggest that a further 
and broader study is needed focused on family replacement 
blood donors, who constitute 70% of our donations at the 

national level. The data also suggest that for a clear picture 
of the safety of blood and components related to WNV and 
HEV, more exhaustive NAT studies are needed, including 
voluntary non-remunerated and family replacement donors. 

A thorough comprehension of these infections within 
the donor population will provide the requisite evidence to 
guide our testing policies, especially given the country’s 
burgeoning transplant activity, which encompasses solid 
organs and stem cells. 

Conclusions: 

The study demonstrated a low seroprevalence of HEV 
and WNV in voluntary blood donors in our country. Most 
voluntary blood donors in our country are young, which may 
be one reason for the low prevalence observed in voluntary 
blood donors. In the donor population included in our study, 
83% of donors are 18-35 years old. A more complete picture 
of the distribution of these infections in blood donors will 
be obtained using larger donor populations, including 
family blood donors. These data confirm that voluntary non, 
non-remunerated blood donors are the basis for safety and 
quality in blood transfusion.

Parvovirus B19 is found to have a moderately high 
prevalence in voluntary blood donors (35%) and higher 
in patients (55%). The higher prevalence in patients also 
suggests their protection since the primary infection in the 
immunosuppression situation is the one that causes the 
severe clinic. The statistically significant higher prevalence 
of parvovirus in multi-transfused patients aged 18-35 
compared to donors of the same age group confirms the role 
of blood transfusion in transmitting this infection.

This study provides an overview of the three infections 
in voluntary blood donors. The data suggest that a further 
and broader study is needed focused on family replacement 
blood donors, who constitute 70% of our donations at the 
national level. The data also suggest that for a clear picture 
of the safety of blood and components related to WNV and 
HEV, more exhaustive NAT studies are needed, including 
voluntary non-remunerated and family replacement donors. 

A thorough comprehension of these infections 
within the donor population is essential for informing the 
development of our testing policies, especially given the 
country’s increasing transplant activity, which includes both 
solid organs and stem cells. 
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parvovirus B19; WNV - West Nile Virus; HEV - Hepatitis E
Virus; ELISA - Enzyme Immunoassay;

References:

1. Wu, D., Feng, F., Wang, X. et al. The impact of nucleic acid
testing to detect human immunodeficiency virus, hepatitis C
virus, and hepatitis B virus yields from a single blood center
in China with 10-years review.  BMC Infect Dis  22, 279
(2022). https://doi.org/10.1186/s12879-022-07279-5

2. Luo, Y., & Qiu, J. (2015). Human parvovirus B19: a
mechanistic overview of infection and DNA replication. Future 
virology, 10(2), 155–167. https://doi.org/10.2217/fvl.14.103

3. Juhl, D., & Hennig, H. (2018). Parvovirus B19: What Is the
Relevance in Transfusion Medicine? Frontiers in medicine, 5, 
4. https://doi.org/10.3389/fmed.2018.00004

4. Allen, P. D., Bustin, S. A., & Newland, A. C. (1993). The
role of apoptosis (programmed cell death) in hemopoiesis and 
the immune system. Blood Reviews, 7(1), 63–73. https://doi.
org/10.1016/0268-960x(93)90025-y

5. Brown, K. E., & Young, N. S. (1995). Parvovirus B19
infection and hematopoiesis. Blood reviews, 9(3), 176–182.
https://doi.org/10.1016/0268-960x(95)90023-3

6. Rebouças, K. A. A. F., Narici, F. M., Santos Junior, M. N.,
Neres, N. S. M., Oliveira, M. V., & Souza, C. L. (2019).
Seroprevalence of transfusion-transmissible infectious
diseases at a hemotherapy service located in southwest Bahia, 
Brazil. Hematology, transfusion and cell therapy, 41(4), 324–
328. https://doi.org/10.1016/j.htct.2019.03.007

7. Biggerstaff B. J. (2020). Estimation of time-dependent
arbovirus infection risk in blood and tissue donations. Statistical 
communications in infectious diseases, 12(1), 10.1515/scid-
2020-0001. https://doi.org/10.1515/scid-2020-0001

8. Erikstrup, C., Hother, C. E., Pedersen, O. B. V., Mølbak, K.,
Skov, R. L., Holm, D. K., Sækmose, S. G., Nilsson, A. C.,
Brooks, P. T., Boldsen, J. K., Mikkelsen, C., Gybel-Brask,
M., Sørensen, E., Dinh, K. M., Mikkelsen, S., Møller, B. K.,
Haunstrup, T., Harritshøj, L., Jensen, B. A., Hjalgrim, H.,
… Ullum, H. (2021). Estimation of SARS-CoV-2 Infection
Fatality Rate by Real-time Antibody Screening of Blood
Donors. Clinical infectious diseases: an official publication of
the Infectious Diseases Society of America, 72(2), 249–253.
https://doi.org/10.1093/cid/ciaa849

9. Carrasco, L., Utrilla, M. J., Fuentes-Romero, B.,
Fernandez-Novo, A., & Martin-Maldonado, B. (2024).
West Nile Virus: An Update Focusing on Southern
Europe.  Microorganisms,  12(12), 2623. https://doi.
org/10.3390/microorganisms12122623

10. Iqbal, H., Mehmood, B. F., Sohal, A., & Roytman, M.
(2023). Hepatitis E infection: A review.  World journal of

virology,  12(5), 262–271. https://doi.org/10.5501/wjv.v12.
i5.262 

11. Wolski, A., Pischke, S., Ozga, A. K., Addo, M. M., &
Horvatits, T. (2023). Higher Risk of HEV Transmission
and Exposure among Blood Donors in Europe and Asia in
Comparison to North America: A Meta-Analysis. Pathogens
(Basel, Switzerland),  12(3), 425. https://doi.org/10.3390/
pathogens12030425

12. Péron JM. Hepatitis E Virus Infection and Cirrhosis of the
Liver. Gastroenterol Hepatol (N Y). 2016 Sep;12(9):565-567.
PMID: 27917096; PMCID: PMC5114516.

13. Frankal, M., Skoglund, C., Castedal, M., Lagging, M., &
Norder, H. (2022). Hepatitis E Virus Infection, a Risk for
Liver Transplant Recipients in Sweden. T ransplantation
direct,  8(12), e1409. https://doi.org/10.1097/
TXD.0000000000001409

14. Singson, S., Shastry, S., Sudheesh, N., Chawla, K., Madiyal,
M., Kandasamy, D., & Mukhopadhyay, C. (2024). Assessment 
of Hepatitis E virus transmission risks: a comprehensive
review of cases among blood transfusion recipients and blood 
donors. I nfection ecology & epidemiology, 14(1), 2406834.
https://doi.org/10.1080/20008686.2024.2406834

15. Amin Y. E. S., Abakur E. H. A., West Nile virus IgG antibodies
among blood donors in Sudan: a cross-sectional study. 2022
Dec 5:49-50:101062. doi: 10.1016/j.nmni.2022.101062.
eCollection 2022 Nov-Dec. DOI:  10.1016/j.
nmni.2022.101062

16. Biggerstaff, B.J.& Peterson, L. R. (2002) Estimated risk
of West Nile virus transmission through blood transfusion
during an epidemic in Queens, New York City. Transfusion,
40,1019-1026.

17. Al-Sadeq, D. W., Majdalawieh, A. F., & Nasrallah, G. K.
(2017). Seroprevalence and incidence of hepatitis E virus
among blood donors: A review. Reviews in medical virology,
10.1002/rmv.1937. Advanced online publication. https://doi.
org/10.1002/rmv.1937

18. Purcell R, Emerson S. Hepatitis E: an emerging awareness of
an old disease. J Hepatol.2008:48(3):494-503

19. Pisani, G., Cristiano, K., Pupella, S., & Liumbruno, G. M.
(2016). West Nile Virus in Europe and Safety of Blood
Transfusion. T ransfusion medicine and hemotherapy:
offizielles Organ der Deutschen Gesellschaft fur
Transfusionsmedizin und Immunhamatologie,  43(3), 158–
167. https://doi.org/10.1159/000446219

20. Wenzel, J. J., Preiss, J., Schemmerer, M., Huber, B., & Jilg,
W. (2013). Test performance characteristics of Anti-HEV
IgG assays strongly influence hepatitis E seroprevalence
estimates. The Journal of Infectious Diseases, 207(3), 497–
500. https://doi.org/10.1093/infdis/jis688

21. Kodani, M., Kamili, N. A., Tejada-Strop, A., Poe, A.,
Denniston, M. M., Drobeniuc, J., & Kamili, S. (2017).
Variability in the performance characteristics of IgG anti-
HEV assays and its impact on reliability of seroprevalence
rates of hepatitis E.  Journal of Medical Virology,  89(6),
1055–1061. https://doi.org/10.1002/jmv.24741

22. Rossi-Tamisier, M., Moal, V., Gerolami, R., & Colson,
P. (2013). Discrepancy between anti-hepatitis E virus
immunoglobulin G prevalence assessed by two assays in



Seferi I. et al.1634

 
Albanian Journal of Trauma and Emergency Surgery

AJTES

 
 Official Publication of the Albanian Society for Trauma 

and Emergency Surgery -ASTES
 

 

Chairman of the editorial board:
Asc. Prof. Agron Dogjani MD, PhD, FACS  FISS (ALBANIA)

Editor in Chief
Asc.Prof. Rustem CELAMI MD, PhD (Albania)

Deputy Editors
Prof. Lutfi ZYLBEARI MD, PhD (Macedonia)
Asc.Prof. Rudin Domi MD, PhD (Albania)
Edvin SELMANI MD, PhD (Albania)

National Editorial Board

Prof. Arben GJATA MD, PhD
University of Medicine, Tirana, Albania
Prof. Xheladin DRAÇINI MD, PhD
University of Medicine, Tirana, Albania
Prof. Nikollaq KAÇANI MD, PhD
University of Medicine, Tirana, Albania
Prof. Etmont ÇELIKU MD, PhD
University of Medicine, Tirana, Albania
Prof. Arben BEQIRI MD, PhD
University of Medicine, Tirana, Albania
Prof. Ilia MAZNIKU MD, PhD
University “Alexander Xhuvani”, Elbasan, Albania
Prof. Arvin DIBRA MD, PhD
University of Medicine, Tirana, Albania
Prof. Skënder TOPI MD, PhD
University “Alexander Xhuvani”, Elbasan Albania
Prof. Edvin PRIFTI MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Edmond NUELLARI MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Sokol XHEPA MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Aleksander HOXHA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Ridvan ALIMEHMETI MD, PhD
University of Medicine, Tirana, Albania
Prof. Pirro PRIFTI MD, PhD
University “Alexander Moisiu”, Durres, Albania
Asc.Prof. Sokol BUBA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Edmond ZAIMI MD, PhD
University of Medicine, Tirana, Albania

Ilir ALIMEHMETI MD, PhD (Albania)
Artan Bano MD, (Albania)

Asc. Prof. Rudin DOMI MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Bajram BEGAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Asc. Prof. Besim BOCI MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Fadil GRADICA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Arben HAXHIHYSENI MD, PhD
University of Medicine, Tirana, Albania
Artid LAME MD, PhD
University of Medicine, Tirana, Albania
Arsen Seferi MD, PhD
University of Medicine, Tirana, Albania
Sokol ISARAJ MD, PhD
University of Medicine, Tirana, Albania
Alfred IBRAHIMI MD, PhD
University of Medicine, Tirana, Albania
Dritan TODHE MD, PhD
University of Medicine, Tirana, Albania
Gëzim GALIQI MD, PhD
Shkodra Regional Hospital, Albania
Leart BERDICA MD, PhD
University of Medicine, Tirana, Albania
Myzafer KAÇI MD, PhD
University of Medicine, Tirana, Albania
Shkëlzen OSMANAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Zamir DEMIRAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Gjergj SEMINI MD, PhD
American Hospital Albania, Tirana, Albania

Mail Address: Str. Lord Bajron, 1026,  Tirana, Albania
Electronic Address: E-mail.: secretary@astes.org.al ajtesjournal@gmail.com 

Design & Layout: Hysni Bendo
Printed: M&B Publications
ISSN: 2521-8778 (print version) ISSN: 2616-4922 (electronic version) 

International Editorial Board

Prof. Fausto CATENA MD, PhD FACS (Italy)
Prof. Andrew BAKER MD, PhD, FACS (South Africa)
Prof. Joakim JORGENSEN MD, PhD, FACS (Norway)
Prof. Selman URANUES MD, FACS (Austria)
Prof. Dietrich DOLL MD, PhD, FACS (Germany)
Prof. John E. FRANCIS MD, PhD, FACS (USA)
Prof. Thomas B. WHITTLE MD, PhD (USA)
Prof. Sadi BEXHETI MD, PhD (Macedonia)
Prof. Vilmos VECSEI, MD, PhD (Austria)
Asc.Prof. Pantelis VASSILIU MD, PhD, FACS (Greece)
Prof. Massimo SARTELI MD, PhD, FACS (Italy)
Prof. Jordan SAVESKI MD, PhD (Macedonia)
Prof. Carlos MESQUITA MD, PhD (Portugal)
Prof. Mauro ZAGO MD, FEBS, FACS (Italy)
Prof. Boris SAKAKUSHEV MD, PhD (Bulgaria)
Prof. Kenan FERATI MD, PhD (Macedonia)
Asc.Prof. Sasa MILENKOVIC MD, PhD (Serbia)
Prof. Bellal A. JOSEPH MD, FACS (USA)
Prof. Claudio TAGLIA MD, PhD (Italy)
Asc. Prof. Basri LENJANI MD, PhD (Kosovo)
Prof. D`'Archivio LAFRANCO MD, DDS (Italy)
Prof. Orhan ALIMOĞLU MD, PhD (Turkey)
Prof. Mehmet KURTOĞLU MD, PhD (Turkey)
Prof. Mehmet ERYILMAZ MD, MBAH (Turkey)
Prof. Kenan KARAVDIC MD, PhD (Bosnia Herzegovina)
Asc. Prof. Bogdan DIACONESKU MD, PhD (Romania)
Kastriot HAXHIREXHA MD, PhD (Macedonia)
Ilir HASANI MD, PhD  (Macedonia)
Rexhep SELMANI MD, PhD  (Macedonia)
Asc. Prof. Nehat BAFTIU MD, PhD (Kosovo)
Asc.Prof. Nuhi ARSLANI MD, PhD  (Slovenia)
Floren KAVAJA MD, PhD (Kosovo)
Hysni JASHARI MD, PhD (Kosovo)
Shqiptar DEMACI MD, PhD (Kosovo)

Advisory Expert

Prof. Eliziana PETRELA, MD, PhD
University of Medicine, Tirana, Albania

Assistant Editors

Hysni BENDO MD
Amarildo BLLOSHMI MD
Erion SPAHO MD
Sonja SARACI  MD

kidney and liver transplant recipients.  Journal of Clinical 
Virology: the Official publication of the Pan American Society 
for Clinical Virology, 56(1), 62–64. https://doi.org/10.1016/j.
jcv.2012.09.010

23. O’Bryan, T. A., & Wright, W. F. (2010). Parvovirus B19 and
C-reactive protein in blood bank donors: implications for
hygiene hypothesis research. L upus,  19(13), 1557–1560.
https://doi.org/10.1177/0961203310375438

24. Manaresi, E., Gallinella, G., Morselli Labate, A. M., Zucchelli, 
P., Zaccarelli, D., Ambretti, S., Delbarba, S., Zerbini, M.,
& Musiani, M. (2004). Seroprevalence of IgG against
conformational and linear capsid antigens of parvovirus B19

in Italian blood donors. Epidemiology and infection, 132(5), 
857–862. https://doi.org/10.1017/s0950268804002389

25. AABB Special Issue: Emerging Infectious Disease Agents
and their Potential Threat to Transfusion Safety. Human
Parvovirus B19.Transfusion 2009: 49:107S-9S.

26. Groeneveld, K., & van der Noordaa, J. (2003). Blood
products and parvovirus B19. T he Netherlands journal of
medicine, 61(5), 154–156.

27. Juhl, D., Görg, S., & Hennig, H. (2014). Persistence of
Parvovirus B19 (B19V) DNA and humoral immune response
in B19V-infected blood donors. Vox sanguinis, 107(3), 226–
232. https://doi.org/10.1111/vox.12162




