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Introduction 

Blood donation is of paramount 

importance in global healthcare, with over 100 

million units contributed annually [1]. Blood 

donation is crucial for patients undergoing surgery, 

suffering from trauma, and managing chronic 

diseases like cancer [2]. A blood transfusion entails 

the transfer of blood or a blood component from a 

healthy donor to an ill recipient. Transfusions are 

utilized to control and treat numerous diseases, 

improve the blood's oxygen transport capability [3], 

replenish blood volume [4], and correct coagulation 

disorders. The Food and Drug Administration 

(FDA), city health agencies, and organizations such 

as the American Red Cross and the American 

Association of Blood Banks (AABB) meticulously 

regulate the collection, transit, and storage of blood 

and its components. These laws were developed to 

protect both donors and receivers against infections, 

encompassing bacterial, parasitic, and viral risks 

linked to blood donation and transfusion [5-7].  
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A B S T R A C T 

Background:  Transfusion-transmitted infections (TTIs) are defined as any bacterial, 

viral, or parasitic pathogen that can be transmitted through whole blood, platelets, or 

RBCs infusions to recipients for any medical or health conditions such as traumas, cancer 

diseases, or emergency cases. There are many medical and health problems attributed to 

the TTIs occurrence. Life threatening viruses that can be transmitted by transfusion such 

as HIV, HBV, and cytomegaloviruses (CMV). The data search in this review was carried 

out using different search engine such as Web of Science, Science Direct, Google 

Scholar, PubMed, and Scopus to find that many TTIs were previously detected among 

blood donors and in blood transmission of Treponema pallidum, HCV, HBV, or HIV, 

therefore, many screening approaches must be performed in blood banks to prevent, 

control, and decrease the incidence of these pathogen transmissions starting from 

enzyme-linked immunosorbent assay (ELISA),  nucleic acid amplification testing 

(NAT), or polymerase chain reactions (PCR) to reduce the risk of transmission these 

infections to people with or without symptoms of infections. Therefore, this study aims 

to report, summarize, and unveil the most reported pathogens that can be transmitted 

through blood transfusion and the main screening approaches implemented by authorities 

and blood banks. Some regulations must be set by WHO to early screen blood donors 

and prevent the transmission of any pathogen to recipients. 

https://mid.journals.ekb.eg/
https://creativecommons.org/licenses/by/4.0/
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Transfusion-transmitted infections (TTIs) 

denote infections that can be conveyed via blood 

transfusions, including viral agents such as hepatitis 

C (HCV) [8], hepatitis B (HBV) [9], and human 

immunodeficiency virus (HIV), as well as bacterial 

and parasitic infections like malaria [10]. 

While blood transfusions provide 

considerable benefits, it is essential to recognize 

their intrinsic hazards [11]. Due to the widespread 

occurrence of hepatitis viral and HIV infections, 

numerous individuals may remain asymptomatic 

and inadvertently transmit these viruses via blood 

donation, potentially resulting in serious TTIs [12], 

particularly in regions with insufficient blood 

donation screening measures [13]. These pathogenic 

agents pose a significant risk in blood transfusions, 

jeopardizing recipients' health and resulting in TTIs 

[14].  

The World Health Organization (WHO) is 

acknowledged for improving blood transfusion 

services during the previous two decades [15]. This 

has led to improved recruitment of voluntary donors 

and increased testing capabilities for significant 

transfusion-transmitted illnesses, especially in 

disadvantaged countries in Asia and Africa [16-18]. 

A multitude of transfusion safety research indicates 

that the incidence of TTIs among donors remains 

high. Due to the high prevalence of TTIs, it is 

essential to establish focused blood donation 

initiatives to minimize the rejection of blood units 

[19]. 

In developing countries, numerous safety 

requirements reduce the danger of TTIs, and these 

protocols include donor selection (restricting 

imported and window period infections), skin 

disinfection [20], diversion bags (reducing bacterial 

contamination during blood donation), donation 

screening [21], specialized processing methods 

(such as pathogen reduction and leukodepletion), 

along with post-donation and post-transfusion 

notifications [22]. These screening strategies may 

mitigate the risk of TTIs and hence improve patient 

safety protocols [23]. Therefore, this review aims to 

report, summarize, and unveil the most reported 

pathogens that can be transmitted through blood 

transfusion and the main screening approaches 

implemented by authorities and blood banks. 

Materials and Methods 

The data search in this review was carried 

out using the Web of Science, Science Direct, 

Google Scholar, PubMed, and Scopus search 

engines with searching for all studies in English 

language discussed the TTIs and their prevention 

approaches through the last 10 years. These 

databases were the most trusted search engines used 

to investigate the reports regarding this topic with 

more relevant data. Using the previously mentioned 

search engines that were identified through a series 

of brainstorming and searching a thesaurus, the 

database, and preexisting knowledge on the topic. 

Subsequently, the results were screened based on the 

study aim and these criteria allowed a broad search 

to be conducted while keeping the scope as precise 

as possible. 

Bacterial infections 

Treponema pallidum 

Treponema pallidum is an unconventional 

bacterium that causes syphilis. The inaugural 

documented instance of transfusion-transmitted 

syphilis transpired in 1915 [24]. As of 1941, 138 

instances had been documented in previous 

literature, predominantly at the early or secondary 

stages of the disease in donors [25]. T. pallidum may 

exist in the bloodstream, albeit its levels are 

inconsistent, and bacteremia is frequently transient, 

even after recent exposure [26,27]. The bacterial 

load in the bloodstream may affect transmission 

risk; passively transfused reagins were undetectable 

when the initial titer was <1:8, and in recipients from 

units with titers between 1:9 and 1:6, the passively 

transferred antibodies became undetectable after 11 

days [28]. The transmission risk of syphilis may be 

increased by platelet concentrates, often maintained 

at room temperature or transfused immediately after 

collection [29]. The likelihood of transfusion-

transmitted syphilis is markedly increased in 

underdeveloped nations with constrained blood 

resources, where blood is sourced from familial 

donors and utilized within hours [30]. 

 Gram-positive bacteria 

Platelet products stored at room 

temperature, typically between 19 to 23 °C, pose the 

highest risk of bacterial infection among blood 

products [31]. Platelet products primarily harbor 

gram-positive bacteria, notably beta-hemolytic 

Streptococci, with an incidence of 39% to 48%; 

coagulase-negative Staphylococci, with an 

incidence of 20% to 25%; and Staphylococcus 

aureus, with an incidence of 5% to 11% [32] (Table 

1). 
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Gram-negative bacteria 

Blood collection banks often maintain 

units of red blood cells at temperatures ranging from 

1 to 5 °C, which promotes the proliferation of gram-

negative rods [33]. The predominant pathogen 

detected in red blood cell units is Yersinia 

enterocolitica, which is significantly linked to sepsis 

after red blood cell transfusion [34] (Table 1). 

Viral infections 

Viral invasion to transfusion and blood 

bags is the most crucial microbial invasion among 

TTIs. Many viruses can be transmitted through 

transfusions and then multiply in them to cause 

much harm to recipients afterwards (Figure 1). 

Hepatitis viruses (A-E) 

All hepatitis viruses (A to E) can be 

transmitted via blood transfusion, with HBV and 

HCV representing the most significant risks to blood 

safety. This results from their capacity to induce 

persistent (often asymptomatic) infections linked to 

long-term consequences, including liver cirrhosis 

and hepatocellular carcinoma [35,36]. 

Consequently, they are linked to increased 

morbidity and mortality compared to hepatitis A and 

E viruses in developed nations [37]. 

In certain countries, a significant 

percentage of blood transfusion donors and 

receivers have been identified as infected with HBV 

and HCV [37]. The notification system is intended 

to track incidence rather than prevalence [38]; 

hence, the prevalence of viral hepatitis types that 

may lead to chronic infection remains ambiguous, 

since the infection may cure spontaneously, be 

treated in the case of HCV, or individuals may 

relocate or die [39-41]. 

Human immunodeficiency virus (HIV) 

The transmission of HIV by the transfusion 

of contaminated blood products was recorded in the 

United States in 1982 [42]. The HIV infection, 

leading to acquired immune deficiency syndrome 

(AIDS), poses a significant global public health 

concern [43]. The principal risk factor for HIV 

transmission is blood transfusion, with over 90% of 

recipients of contaminated blood testing positive 

during follow-up, as blood has a significantly higher 

concentration of HIV compared to other 

transmission pathways [44]. 

West Nile virus (WNV) 

The WNV is a flavivirus transmitted by 

mosquitoes, primarily spread among avian species, 

with humans acting as incidental hosts [45]. In 

August 2002, owing to theoretical concerns 

regarding the transmission of WNV via blood 

transfusions, the FDA instructed blood 

establishments and health departments to surveil 

individuals infected with West Nile virus who had 

donated blood in the week preceding the onset of 

their illness, as well as those exhibiting unexplained 

fever-associated meningitis or encephalitis 

following a blood transfusion [46-48].  

Human T-lymphotropic virus (HTLV) 

HTLV is dispersed worldwide but shows 

increased incidence in some places, such as southern 

Japan, the Caribbean, certain parts of South 

America, the Middle East, Sub-Saharan Africa, 

Australia, and Melanesia [49]. The HTLV virus can 

be transmitted via blood transfusion, and most 

infected patients are asymptomatic, frequently 

remaining oblivious to their status. This suggests the 

possible presence of asymptomatic persons 

harboring the virus who may inadvertently donate 

blood [50]. Approximately 60% of patients develop 

anti-HTLV after receiving cellular blood products 

carrying the virus, so establishing its transmission 

[51]. Given the considerable danger of transmission 

from an infected donor, there is considerable interest 

in the incidence of HTLV among blood donors 

[52,53].  

Cytomegalovirus (CMV) 

Human CMV was identified fifty years ago 

as a possible etiological agent for the 

mononucleosis-like post-perfusion syndrome 

following fresh blood infusions after cardiac 

surgery. Transfusion-transmitted cytomegalovirus 

(TT-CMV) primarily induces moderate febrile 

symptoms in immunocompetent receivers [54]; 

however, it significantly exacerbates outcomes in 

immunocompromised persons, especially following 

organ transplantation [55].  

Zika virus (ZIKV) 

The ZIKV was first identified in a patient 

who received a platelet concentrate transfusion, with 

probable transmission via transfusion recorded [56]. 

It is imperative to assess the actual risk of Zika virus 

transmission via blood or blood components and to 

determine the necessary preventive measures to 

mitigate this risk [57].  

SARS-CoV-1 

Despite the absence of documented 

COVID-19 transmission by transfusion, the blood 

transfusion service persists in employing pre-

donation and post-donation protocols to mitigate 

590



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602

risk [58]. It is essential to ascertain whether the 

SARS-CoV-2 virus can be spread through blood 

transfusion, given that several persons may be 

asymptomatic carriers and could potentially donate 

blood [59]. Numerous instances have been 

documented in which unique viral RNA was 

identified in the serum of COVID-19 patients; these 

observations imply that blood donation may be a 

neglected route of transmission [60]. The AABB 

and the Centers for Disease Control and Prevention 

have not issued any SARS-CoV-2-related 

guidelines for blood collection centers at this time 

[61]. 

Parvoviruses 

Parvovirus B19V is a prevalent 

contaminant in blood and plasma donations; its 

diminutive size and absence of a lipid envelope 

confer resistance to conventional viral inactivation 

techniques [62], hence heightening the risk of 

transmission via blood products. B19V's significant 

resistance characteristics render it an ideal model for 

investigating future developing viruses that may 

taint blood supplies [63,64]. The prevalence of B19 

viremia among blood and plasma donors varies from 

0.003% to 0.88%, contingent upon the sensitivity of 

the utilized nucleic acid amplification testing (NAT) 

method and the timing of testing during an epidemic 

[65]. Minimal concentrations of B19V DNA, 

between 11 and 100 IU or geq/mL, can coexist with 

anti-B19V IgG and may persist for 3 to 5 years in 

immunocompetent blood donors [66]. 

Parasitic infections 

Transfusion-transmitted parasites are also 

important to be studied, monitored, and screened, 

although a few types of parasites can be transmitted 

by transfusion (Figure 2), it is crucial to be early 

screened to prevent further health damage to blood 

receiers. 

Plasmodium malariae 

Transfusion-transmitted malaria (TTM) is 

an unintentional infection caused by Plasmodium 

spp. that occurs when whole blood or blood 

components from a malaria-infected donor are 

transfused to a recipient [67]. The incidence of 

transfusion-transmitted malaria in non-endemic 

nations is negligible owing to rigorous donor 

screening protocols. Plasmodium falciparum, 

Plasmodium vivax, and Plasmodium malariae are 

the species most frequently recognized in TTM 

which presents a rare but considerable risk, and the 

optimal strategy to alleviate this danger in non-

endemic regions, without unjustly deterring blood 

donors [68.69], continues to be a subject of debate. 

Semi-immune persons present the most significant 

obstacle for TTM screening, as they may become 

asymptomatic carriers with low parasite density, 

which current direct diagnostic approaches find 

difficult to detect [70]. 

Babesiosis 

Human babesiosis is a globally emerging 

protozoal illness caused by several intraerythrocytic 

protozoa, primarily transmitted by hard-bodied ticks 

and through blood transfusion. Transfusion-

transmitted babesiosis (TTB) was initially identified 

in 1979, a decade after the discovery of the first tick-

borne disease [71]. The risk of TTB fluctuates 

significantly owing to the irregular distribution of 

babesiosis infections, especially in endemic areas. 

Patients afflicted with TTB frequently exhibit severe 

illness, with a death rate of approximately 20% [72]. 

Trypanosoma cruzi 

T. cruzi can be transferred by blood 

transfusions from chronically infected, 

predominantly asymptomatic persons [73]. The 

acute phase of post-transfusion infection has an 

incubation period of 20 to 40 days, with a variability 

of 8 to 120 days. In nations with indigenous or 

immigrant populations susceptible to illness, the 

blood supply must be safeguarded by employing 

appropriate measures [74]. The initial 

documentation of T. cruzi infection transmission via 

blood transfusion occurred in 1936 by Salvador 

Mazza in Argentina. The parasite may be identified 

in the bloodstream of infected individuals for 

several years [75]. Consequently, transmission can 

occur by transfusion even if the donation occurs 

years after the disease's beginning. T. cruzi can 

persist in blood components under typical storage 

conditions (19 days at 3-4 °C for red blood cells, 245 

days at 21 °C for platelets) and exhibits resistance to 

freezing. Consequently, the infection may be 

conveyed to the receptors of transfused red blood 

cells, fresh frozen plasma, platelets, granulocytes, or 

cryoprecipitates [76]. The characteristics of the 

transfused component and the recipient's 

immunological condition influence the likelihood of 

transmission; indeed, not all patients receiving 

infected units will get the sickness [77].  

Leishmania 

Human visceral leishmaniasis is a vector-

borne parasitic disease resulting from obligate 

intracellular protozoa of the genus Leishmania [78]. 
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The risk of transfusion-transmitted leishmaniasis 

(TTL) has been emphasized about the potential 

spread of Leishmania by asymptomatic individuals 

in the healthy blood donor population. Extensive 

studies on the incidence of asymptomatic carriers 

among blood donors have been undertaken 

worldwide, with proportions ranging from 0% to 

35% [79], dependent on the testing methods utilized 

and the sample size examined. In vitro studies have 

shown that, under typical blood bank storage 

conditions, transfusion blood products contaminated 

with L. tropica or L. donovani remain viable for at 

least 21 days following donation. Packed red blood 

cells, frozen-deglycerolized red blood cells, platelet 

concentrate, and whole blood have been recorded as 

involved [80]. In contrast, no anticipated published 

reports on fresh frozen plasma have surfaced. 

Intracellular parasites have a longer lifespan than 

stationary-phase extracellular promastigotes or free 

amastigotes [81]. The parasites survive for 25 days 

as intracellular organisms within monocytes in the 

red blood cell fraction saved at 3-4 °C, for 30 days 

in the glycerol-frozen red blood cell fraction, for 5 

days in the platelet fraction maintained at 23 °C, and 

for 28 days in unprocessed whole blood preserved at 

3-4 °C [82]. To determine the minimum 

concentration of L. tropica necessary to contaminate 

1 ml of blood, serial dilutions with specified 

numbers of intramonocytic amastigotes per 

milliliter were cultured in whole blood at 3-4 °C; 

predefined aliquots were removed daily to assess 

parasite presence [83,84]. 

Screening of transfusion-transmitted infections 

The WHO advocates for the utilization of a 

highly sensitive and specific test to screen 

populations with a high frequency of bacterial 

illnesses such as syphilis [12], thereby reducing the 

risk of transmission via blood transfusion. Blood 

centers have transitioned from non-treponemal to 

treponemal testing due to the advantages of 

automation and the reduction of subjective errors 

[62]. A serologically tested TTI approved by the 

WHO is mandatory. The risk of syphilis 

transmission through blood transfusions has been 

mitigated due to rigorous screening standards and 

enhanced diagnostic techniques. The Carbogen 

Rapid Plasma Reagin (RPR) card test is a standard 

syphilis screening technique that employs a 

flocculation assay, commonly used in all blood 

centers following manufacturer protocols [74]. The 

venereal disease research laboratory (VDRL) test 

detects antibodies against the cardiolipin antigen in 

people with active syphilis. The RPR and VDRL 

tests may produce positive findings for 1 to 2 years 

following treatment in patients previously infected. 

The current treponemal assays comprise enzyme 

immunoassays (EIA) [13], Treponema pallidum 

micro hemagglutination assays (MHA-TPA), 

fluorescence treponemal antibody absorbed assays 

(FTA-ABS), and Treponema pallidum particle 

agglutination assays (TP-PA) [7]. These assays 

identify antibodies that are specific to treponemal 

antigens. Treponemal testing will consistently 

produce positive findings for a patient's lifetime, 

regardless of treatment [31.45]. The reverse 

algorithm for syphilis screening has recently been 

implemented using the enzyme-linked 

immunosorbent assay (ELISA). This method has 

exhibited superior accuracy, efficacy, and 

dependability in identifying antibodies against T. 

pallidum in blood donors across multiple developing 

countries [85]. This test kit is a third-generation 

double antigen sandwich ELISA designed for the 

detection of antibodies (IgG and IgM) against T. 

pallidum in human serum or plasma. The 

performance evaluation report from the 

manufacturer asserts 100% sensitivity [71].  

Numerous methods have been developed 

to avert transfusion-transmitted infections resulting 

from bacterial contamination [86]. Most donation 

centers do bacterial cultures on platelet products 

obtained from individual donors [18]. The 

institution releases the platelets if the cultures 

exhibit no growth after 24 to 30 hours. Platelets from 

different donors may undergo screening for bacterial 

contamination by hospital transfusion services [37]. 

Supplementary procedures can be categorized into 

two primary groups: the production of platelet 

products and the application of fast diagnostic tests 

[51] BacT/ALERT® (BioMérieux) has obtained 

FDA certification for platelet quality control; 

nevertheless, commercial kits like the BacTx® 

assay (Immunetics) and the Platelet Pan Genera 

Detection Test (Verax Biomedical) are also 

accessible within the same category. Despite 

variations in acceptance among nations, no 

technique has eliminated transfusion-transmitted 

illnesses resulting from bacterial contamination 

[12,31,86].  

In most developed countries, donor blood 

products are tested for HBV using HBsAg screening 

[87]. To alleviate potential challenges in identifying 

low concentrations of HBsAg in chronic HBV 

carriers, donation facilities may additionally employ 
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assays for the detection of anti-HBc [41]. Anti-HBc 

antibodies emerge early in the infection and persist 

consistently positive. NAT for HBV is crucial for 

detecting HBV DNA in individuals with chronic 

infection, undetectable HBsAg levels [51], and 

inconclusive anti-HBc findings. HBsAg establishes 

a detection window of 3 to 40 days, whereas NAT 

reduces this window to 3 to 4 weeks. Anti-HBc tests 

may yield positive results within one week of 

infection; nevertheless, they possess a false positive 

rate of 1.1% [62]. Donation centers assess for HCV 

using assays for anti-HCV antibodies and nucleic 

acid testing for HCV RNA. The standard procedure 

for detecting HCV infection is mini-pool nucleic 

acid testing (MP NAT), which assesses small 

aliquots from donations of 4 to 16 donors as a 

combined sample. The current methodology has a 

duration of one to two weeks. MP NAT also detects 

HIV RNA and has replaced p24 antigen testing in 

donor blood screening [78,81]. The window period 

for HIV detection by MP NAT is around 11 days. 

NAT is the most efficient screening method for 

West Nile Virus and Zika virus. Donation facilities 

utilize individual NAT testing for WNV instead of 

pooled testing because of the heightened infection 

risk associated with patients exhibiting low-level 

viremia. Current antibody detection assays 

recognize CMV and HTLV [43]. 

Consequently, when evidence of blood-

borne HIV infection increased, initiatives to 

enhance the blood supply and ensure transfusion 

safety were implemented. Since the onset of the 

pandemic [45], significant advancements have been 

achieved in comprehending and mitigating the risk 

of HIV [28]. Hospitals implement protocols aligned 

with national and international guidelines for 

effective blood screening and rigorous donor 

selection criteria, [61] which include assessing 

donors' HIV risk behaviors and testing each blood 

unit for antibodies, to avert HIV transmission. 

Challenges persist in the identification of 

transfusion-transmitted HIV infection [44]. For 

instance, blood may be donated just after an 

individual becomes infected, during which the 

donor is infectious but has not yet produced HIV 

antibodies that would yield positive laboratory test 

results [12]. This interval is referred to as the 

"window period." During the serological window 

period, the virus present in the bloodstream may be 

transmitted to the receiver, even if the serological 

test result is negative [43]. The primary HIV blood 

screening test, the ELISA, was established in 1985 

and evaluated solely HIV antibodies. The 

implementation of NAT has reduced the window 

period for detecting probable HIV infection to 4 to 

12 days [85,86]. 

The implementation of universal 

leucoreduction (the extraction of leukocytes from 

blood or blood components designated for 

transfusion) in various nations has ignited a 

discussion regarding the supplementary benefit of 

employing exclusively CMV-seronegative blood for 

patients susceptible to TT-CMV [11,87]. Numerous 

hospitals continue to maintain parallel stockpiles of 

blood products from CMV-seronegative donors for 

at-risk patients, despite the widespread 

implementation of universal leucoreduction in 

nearly all countries [61].  

Highly sensitive NAT is utilized for the 

routine screening of blood donations ZIKV RNA, 

while amotosalen (A) combined with ultraviolet A 

light pathogen reduction technology 

(INTERCEPT® Blood System for Platelets and 

Plasma) acts as an alternative to NAT to mitigate the 

risk of transfusion-transmitted ZIKV [12,73]. 

Investigations into laboratory screening 

indicate that B. microti antibody and/or PCR assays 

may serve as useful screening methods for the 

prevention of TTB [58]. B. microti infects 

erythrocytes, and its identification can be directly 

verified through microscopic analysis of thin blood 

smears or by amplifying parasite DNA from whole 

blood or an erythrocyte fraction. Many PCR assays 

exhibit superior sensitivity compared to thin blood 

smears and are typically regarded as confirmatory 

tests [87]. The most dependable serological test for 

clinical diagnosis is the immunofluorescence assay 

(IFA), which utilizes erythrocytes from parasitemic 

hamsters that carry B. microti whole-cell antigens 

[88].  

Microscopy is the conclusive diagnostic 

technique for malaria; nevertheless [13], it 

demonstrates inadequate sensitivity in identifying 

asymptomatic infections with low parasitemia [61]. 

The identification of P. falciparum is performed via 

the analysis of thick blood smears. The utilization of 

molecular biology techniques has been suggested to 

enhance the effectiveness of malaria diagnosis in 

blood donors [74]. The molecular diagnostic method 

utilizing real-time PCR targeting mitochondrial 

DNA (mt-qPCR) has been refined to detect P. 

falciparum, P. vivax, and P. malariae. The mt-qPCR 

technique has considerable analytical sensitivity 

593



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602 

[25], effectively identifying potentially 

compromised donors. Incorporating mt-qPCR 

testing into routine screening of asymptomatic 

carriers could reduce the incidence of transfusion-

transmitted malaria in blood banks [85]. The 

heightened occurrence of ambiguous serological 

outcomes and the evaluation of the effectiveness of 

blood cultures and several commercial assays, such 

as indirect immunofluorescence, ELISA [13], and 

hemagglutination assays [21]. These methods 

exhibit effectiveness in detecting anti-Trypanosoma 

cruzi antibodies [21,89].  

Vaccines used to prevent TTIs 

Unfortunately, there are few vaccines can 

be used and administrated to population for 

controlling some of TTIs, as most of these TTIs have 

no vaccines yet, besides, the high costs of giving 

these vaccines, the availability of these vaccines is 

not high yet, the following table summarizes the 

most applied and available vaccines against some of 

TTIs. 

Egyptian ministry of health efforts to combat 

TTIs 

In 2020, the Ministry of Health and 

Population (MOHP), in collaboration with 

stakeholders, developed the “Plan of Action for the 

Prevention, Care & Treatment of TTIs, specifically 

[90], the Viral Hepatitis, Egypt” which focuses on 

the seven main components of viral hepatitis 

prevention and control: surveillance, infection 

control, blood safety, hepatitis B virus (HBV) 

vaccination, care and treatment, communication, 

and research [91]. The PoA highlights the important 

goals and objectives of the MOHP’s viral hepatitis 

program and reflects the MOHP’s commitment to 

controlling the viral hepatitis epidemic by 

preventing new infections. As decalred by WHO, 

The revised National Standards for Blood 

Transfusion Services 2023 is a result of the efforts 

of the Blood Safety Taskforce formed under Egypt’s 

national viral hepatitis, syphilis, and CMV 

programs, with the collaboration of all service 

providers including the Ministry of Health and 

Population, Ministry of Higher Education, Ministry 

of Defense, Ministry of Interior, the private sector, 

VACSERA and the Egyptian Red Crescent [92]. 

The frequent screening for Egyptian population for 

communicable diseases, and the inspection on blood 

banks about the regular and routine screening of 

blood bags from donors as well as the direct 

communication to donors to inform them if they 

have any TTIs is also applied [90]. 

Table 1. Different bacterial strains isolated and considered as TTIs 

Bacteria class Isolates detected 

Gram-positive Streptococcus viridans [35] 

Streptococcus bovis [12] 

Gram-negative Serratia spp. [24] 

Pseudomonas fluorescens [7] 

Enterobacter spp. [2] 

Escherichia coli [14] 
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Table 2. Vaccines used to prevent and combat TTIs transmission 

Vaccine name Number of doses Regimens Notes 

HAV Two doses [12] Children are given a 2-dose series 

typically at age 12 to 23 months and 

6 to 18 months after the first dose 

[14]. 

Havrix [12]. 

Three doses [26] Children are given 3-dose series 0 and 

6 to 12 months [41]. 

Vaqta [21]. 

HBV Three doses by intramuscular 

route [11]. 

Birth, one month, and 6 months doses 

[85]. 

Available in eastern and 

middle east regions [90]. 

Four doses by intramuscular 

route [34]. 

24- of birth, 6 weeks, 14 weeks, and 

24 weeks of birth doses [37]. 

Malaria Four doses [15]. They are currently indicated for 

children, with the first dose given at 5 

months of age. The first 3 doses are 

administered monthly, and the third 

should be completed by 9 months of 

age [44]. 

It is called RTS,S/AS01 

vaccine [51]. 

Babesiosis Two doses [29]. First injection from 6 months of age, 

second injection 3-6 weeks later 

Nobivac Piro [51]. 

SARS-Cov2 Two doses’ series plus a third 

(booster) dose by 

intramuscular administration 

[18]. 

With one to 3 months regimen [48]. mRNA/lipid nanoparticle 

vaccines (BNT162b2 and 

mRNA-1273) [71]. 

Initial dose by intramuscular 

route followed by booster 

dose [35]. 

One month regimen [31]. Adenovirus-vectored vaccine 

(Ad26.COV2·S COVID-19 

vaccine) [24]. 

Figure 1 A summary of transfusion-transmitted viruses detected among blood donors [1,12,25,31,35] 
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Figure 2 A summary of transfusion-transmitted parasites detected among blood donors 

Conclusion and Recommendations 

In conclusion, many pathogens can be 

transmitted through whole blood, platelets, or RBCs 

transfusion. Viral pathogens such as HBV, HCV, 

and HIV are the most reported pathogens invading 

and transmitted through transfusion. Several 

screening approaches can be implemented to early 

screen the TTIs in blood components even among 

asymptomatic donors, the highly sensitive NAT is 

the most widely and effective screening procedure 

used to potentially detect any TTIs. Some 

regulations must be set by WHO to early screen 

blood donors and prevent the transmission of any 

pathogen to recipients. 

References 

1- Busch MP, Bloch EM, Kleinman S. Prevention 

of transfusion-transmitted infections. Blood, 

The Journal of the American Society of 

Hematology. 2019;133(17):1854-64. 

2- Ainley LI, Hewitt PE. Haematology patients 

and the risk of transfusion transmitted 

infection. British Journal of Haematology. 

2018;180(4):473-83. 

3- Dean CL, Wade J, Roback JD. Transfusion-

transmitted infections: an update on product 

screening, diagnostic techniques, and the path 

ahead. Journal of Clinical Microbiology. 

2018;56(7):10-128. 

4- Salah AN, Al-Otaibi MB, Al-dhmashi AS, 

Mariee AA. Infection control practices and 

approaches in the dentistry field; a review. 

Journal of Bioscience and Applied Research. 

2024;10(1):42-58. 

5- Mremi A, Yahaya JJ, Nyindo M, Mollel E. 

Transfusion-Transmitted Infections and 

associated risk factors at the Northern Zone 

Blood Transfusion Center in Tanzania: A 

study of blood donors between 2017 and 2019. 

PloS one. 2021;16(3):e0249061. 

6- Fong IW, Fong IW. Blood transfusion-

associated infections in the twenty-first 

century: new challenges. Current Trends and 

Concerns in Infectious Diseases. 2020:191-

215. 

7- Al-Moshary M, Al-Mussaed E, Khan A. 

Prevalence of transfusion transmitted 

infections and the quality of life in β-

thalassemia major patients. Cureus. 

2019;11(11). 

8- Yasmeen H, Hasnain S. Epidemiology and risk 

factors of transfusion transmitted infections in 

thalassemia major: a multicenter study in 

Pakistan. Hematology, transfusion and cell 

therapy. 2019;41:316-23. 

9- Salah AN, Elleboudy NS, El-Housseiny GS, 

Yassien MA. Cloning and sequencing of lsaE 

efflux pump gene from MDR Enterococci and 

its role in erythromycin resistance. Infection, 

Genetics and Evolution. 2021;94:105010. 

596



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602

10- Keleta YT, Achila OO, Haile AW, 

Gebrecherkos BH, Tesfaldet DT, Teklu KS et 

al. Seroprevalence of transfusion transmitted 

infections among blood donors in Gash Barka 

Zonal Blood Transfusion Center, Barentu, 

Eritrea, 2014 through 2017. BMC hematology. 

2019:1-9. 

11- Riley W, Love K, Saxon M, Tobian A, Bloch 

EM, Kasirye R et al. A model for estimating 

the Burden of Disease of Transfusion-

transmitted infection. International Journal of 

Public Health. 2024;69:1607165. 

12- Hemdan M, Mageed SS, Abulsoud AI, Faraag 

AH, Zaki MB, Mansour RM et al. Approaches 

based on miRNAs in Behçet's Disease: 

Unveiling pathogenic mechanisms, diagnostic 

strategies, and therapeutic applications. Life 

Sciences. 2024:122950. 

13- Teklemariam Z, Mitiku H, Weldegebreal F. 

Seroprevalence and trends of transfusion 

transmitted infections at Harar blood bank in 

Harari regional state, Eastern Ethiopia: eight 

years retrospective study. BMC hematology. 

2018:1-8. 

14- Hroob AM, Saghir SA, Almaiman AA, 

Alsalahi OS, Al-Wajeeh AS, Al-Shargi OY, et 

al. Prevalence and association of transfusion 

transmitted infections with ABO and Rh blood 

groups among blood donors at the national 

blood bank, Amman, Jordan. Medicina. 

2020;56(12):701. 

15- Mohamed Z, Kim JU, Magesa A, Kasubi M, 

Feldman SF, Chevaliez S et al. High 

prevalence and poor linkage to care of 

transfusion‐transmitted infections among 

blood donors in Dar‐es‐Salaam, Tanzania. 

Journal of viral hepatitis. 2019;26(6):750-6. 

16- Chang L, Zhao J, Guo F, Ji H, Zhang L, Jiang 

X, et al. Demographic characteristics of 

transfusion-transmitted infections among 

blood donors in China. BMC infectious 

diseases. 2019;19:1-1. 

17- Alharazi T, Alzubiery TK, Alcantara JC, 

Qanash H, Bazaid AS, Altayar MA, Aldarhami 

A. Prevalence of transfusion-transmitted 

infections (HCV, HIV, Syphilis and Malaria) 

in blood donors: a large-scale cross-sectional 

study. Pathogens. 2022;11(7):726. 

18- Ramli M, Zulkafli Z, Chambers GK, Raja 

Zilan RS, Edinur HA. The prevalence of 

transfusion-transmitted infections among 

blood donors in hospital universiti Sains 

Malaysia. Oman medical journal. 

2020;35(6):1-4. 

19- Altayar MA, Jalal MM, Kabrah A, Qashqari 

FS, Jalal NA, Faidah H et al. Prevalence and 

association of transfusion transmitted 

infections with ABO and Rh blood groups 

among blood donors in the western region of 

Saudi Arabia: A 7-year retrospective analysis. 

Medicina. 2022;58(7):857. 

20- Giménez-Richarte Á, Ortiz de Salazar MI, 

Giménez-Richarte MP, Collado M, Fernández 

PL, Clavijo C, et al Transfusion-transmitted 

arboviruses: Update and systematic review. 

PLOS Neglected Tropical Diseases. 

2022;16(10):e0010843. 

21- Alaidarous M, Choudhary RK, Waly MI, Mir 

S, Dukhyil AB, Banawas SS, et al. The 

prevalence of transfusion-transmitted 

infections and nucleic acid testing among 

blood donors in Majmaah, Saudi Arabia. 

Journal of infection and public health. 

2018;11(5):702-6. 

22- Saba N, Nasir JA, Waheed U, Aslam S, 

Mohammad I, Wazeer A et al. Seroprevalence 

of transfusion-transmitted infections among 

voluntary and replacement blood donors at the 

Peshawar Regional Blood Centre, Khyber 

597



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602 

Pakhtunkhwa, Pakistan. Journal of Laboratory 

Physicians. 2021;13(02):162-8. 

23- Salah A, El-Housseiny G, Elleboudy N, 

Yassien M. Antimicrobial stewardship 

programs: A review. Archives of 

Pharmaceutical Sciences Ain Shams 

University. 2021;5(1):143-57. 

24- Awan SA, Junaid A, Sheikh S. Transfusion 

transmissible infections: maximizing donor 

surveillance. Cureus. 2018;10(12). 

25- Blatyta PF, Kelly S, Sabino E, Preiss L, 

Mendes F, Carneiro‐Proietti AB et al. 

Prevalence of serologic markers of transfusion 

and sexually transmitted infections and their 

correlation with clinical features in a large 

cohort of Brazilian patients with sickle cell 

disease. Transfusion. 2020 ;60(2):343-50. 

26- Nentwig A, Meli ML, Schrack J, Reichler IM, 

Riond B, Gloor C et al First report of 

Cytauxzoon sp. infection in domestic cats in 

Switzerland: natural and transfusion-

transmitted infections. Parasites & vectors. 

2018;11:1-3. 

27- Scott SR, Wu Z. Risks and challenges of HIV 

infection transmitted via blood transfusion. 

Biosafety and health. 2019;1(3):124-8. 

Villatoro T, Karp JK. Transfusion-transmitted 

babesiosis. Archives of Pathology & 

Laboratory Medicine. 2019 1;143(1):130-4. 

28- Etminan A, Naghibzadeh-Tahami A, Askari S. 

The association between the prevalence of 

transfusion transmitted infections and 

characteristics of infected blood donors in 

kerman, Iran. Journal of Kerman University of 

Medical Sciences. 2019;26(5):377-83. 

29- Salah AN, Alwabsi HA. An Overview of the 

Antimicrobial Activity of Some Microbial 

Enzymes. American Journal of Biochemistry 

and Biotechnology. 2024;20(2):140-50. 

30- Gallian P, Pouchol E, Djoudi R, Lhomme S, 

Mouna L, Gross S et al. Transfusion-

transmitted hepatitis E virus infection in 

France. Transfusion Medicine Reviews. 

2019;33(3):146-53. 

31- Cheung CK, Wong SH, Law AW, Law MF. 

Transfusion-transmitted hepatitis E: What we 

know so far?. World Journal of 

Gastroenterology. 2022 1;28(1):47. 

32- Pessoni LL, Aquino ÉC, Alcântara KC. 

Prevalence and trends in transfusion-

transmissible infections among blood donors 

in Brazil from 2010 to 2016. Hematology, 

transfusion and cell therapy. 2019;41:310-5. 

33- Aabdien M, Selim N, Himatt S, Hmissi S, 

Merenkov Z, AlKubaisi N et al. Prevalence 

and trends of transfusion transmissible 

infections among blood donors in the State of 

Qatar, 2013–2017. BMC infectious diseases. 

2020;20:1-9. 

34- Candotti D, Assennato SM, Laperche S, Allain 

JP, Levicnik-Stezinar S. Multiple HBV 

transfusion transmissions from undetected 

occult infections: revising the minimal 

infectious dose. Gut. 2019;68(2):313-21. 

35- Deressa T, Birhan W, Enawgaw B, Abebe M, 

Baynes HW, Desta M et al. Proportion and 

predictors of transfusion-transmissible 

infections among blood donors in North Shewa 

Zone, Central North Ethiopia. PloS one. 

2018;13(3):e0194083. 

36- Verra F, Angheben A, Martello E, Giorli G, 

Perandin F, Bisoffi Z. A systematic review of 

transfusion-transmitted malaria in non-

endemic areas. Malaria Journal. 2018;17:1-4. 

37- Udvardy M. Newly recognised or new blood 

transfusion transmitted infections. challenges, 

to be faced by clinicians, transfusion experts, 

which certainly needs refreshed blood banking 

skills and clinical approaches. Biomedical 

598



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602

Journal of Scientific & Technical Research. 

2018;5(5):1-4. 

38- Udvardy M. Newly recognised or new blood 

transfusion transmitted infections. challenges, 

to be faced by clinicians, transfusion experts, 

which certainly needs refreshed blood banking 

skills and clinical approaches. Biomedical 

Journal of Scientific & Technical Research. 

2018;5(5):1-4. 

39- Ahmadpour E, Foroutan-Rad M, Majidiani H, 

Moghaddam SM, Hatam-Nahavandi K, 

Hosseini SA et al. Transfusion-transmitted 

malaria: a systematic review and meta-

analysis. InOpen forum infectious diseases 

2019;6(7):ofz283. US: Oxford University 

Press. 

40- Akbar TI, Siregar SR, Amris RN. Overview of 

Results of Donor TTI (Transfusion 

Transmitted Infection) Screening in the Blood 

Transfusion Unit (UTD) PMI of North Aceh 

Regency in 2017-2018. Journal Of The 

Indonesian Medical Association. 

2020;70(6):121-7. 

41- Wagner SJ, Leiby DA, Roback JD. Existing 

and emerging blood-borne pathogens: Impact 

on the safety of blood transfusion for the 

hematology/oncology patient. 

Hematology/Oncology Clinics. 

2019;33(5):739-48. 

42- Kebede E, Getnet G, Enyew G, Gebretsadik D. 

Transfusion transmissible infections among 

voluntary blood donors at Dessie Blood Bank, 

Northeast Ethiopia: cross-sectional study. 

Infection and Drug Resistance. 2020:4569-76. 

43- Ehsan H, Wahab A, Shafqat MA, Sana MK, 

Khalid F, Abdullah SM et al. A systematic 

review of transfusion-transmissible infections 

among blood donors and associated safety 

challenges in Pakistan. Journal of Blood 

Medicine. 2020:405-20. 

44- Bloch EM, Krause PJ, Tonnetti L. Preventing 

transfusion-transmitted babesiosis. Pathogens. 

2021;10(9):1176. 

45- Siraj N, Achila OO, Issac J, Menghisteab E, 

Hailemariam M, Hagos S et al. Seroprevalence 

of transfusion-transmissible infections among 

blood donors at National Blood Transfusion 

Service, Eritrea: a seven-year retrospective 

study. BMC infectious diseases. 2018;18:1-9. 

46- Thyer J, Perkowska‐Guse Z, Ismay SL, Keller 

AJ, Chan HT, Dennington PM et al. Bacterial 

testing of platelets–has it prevented 

transfusion‐transmitted bacterial infections in 

Australia?. Vox sanguinis. 2018;113(1):13-20. 

47- Okoroiwu HU, Okafor IM, Asemota EA, 

Okpokam DC. Seroprevalence of transfusion-

transmissible infections (HBV, HCV, syphilis 

and HIV) among prospective blood donors in a 

tertiary health care facility in Calabar, Nigeria; 

an eleven years evaluation. BMC public 

health. 2018;18:1-8. 

48- Katz LM. Is SARS‐CoV‐2 transfusion 

transmitted?. Transfusion. 2020;60(6):1111. 

49- Linden JV, Prusinski MA, Crowder LA, 

Tonnetti L, Stramer SL, Kessler DA et al. 

Transfusion‐transmitted and community‐

acquired babesiosis in New York, 2004 to 

2015. Transfusion. 2018;58(3):660-8. 

50- Garraud O, Sut C, Haddad A, Tariket S, Aloui 

C, Laradi S, Hamzeh-Cognasse H et al. 

Transfusion-associated hazards: a revisit of 

their presentation. Transfusion Clinique et 

Biologique. 2018;25(2):118-35. 

51- Rebouças KA, Narici FM, Santos MN, Neres 

NS, Oliveira MV, Souza CL. Seroprevalence 

of transfusion-transmissible infectious 

diseases at a hemotherapy service located in 

southwest Bahia, Brazil. Hematology, 

Transfusion and Cell Therapy. 

2019;41(4):324-8. 

599



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602 

52- Jayawardena T, Hoad V, Styles C, Seed C, 

Bentley P, Clifford V et al. Modelling the risk 

of transfusion‐transmitted syphilis: a 

reconsideration of blood donation testing 

strategies. Vox Sanguinis. 2019;114(2):107-

16. 

53- Adu-Poku F, Agboli E, Tarkang EE. 

Seroprevalence of transfusion-transmissible 

infections among blood donors in the Hohoe 

Municipality Hospital, Ghana: 2015-2016: a 

retrospective hospital-based cross-sectional 

study. PAMJ-Clinical Medicine. 2020 

19;2(12). 

54- Obeagu EI, Akinleye AA. Blood Transfusion 

in HIV: Balancing Hematologic Benefits and 

Viral Risks. Lifeline Medicine. 2024;2(2):22-

9. 

55- Velati C, Romanò L, Pati I, Marano G, 

Piccinini V, Catalano L et al. Prevalence, 

incidence and residual risk of transfusion-

transmitted hepatitis B virus infection in Italy 

from 2009 to 2018. Blood Transfusion. 

2019;17(6):409. 

56- Ataro Z, Urgessa F, Wasihun T. Prevalence 

and trends of major transfusion transmissible 

infections among blood donors in Dire Dawa 

Blood bank, Eastern Ethiopia: retrospective 

study. Ethiopian journal of health sciences. 

2018;28(6). 

57- Alabdulmonem W, Shariq A, Alqossayir F, 

AbaAlkhail FM, Al-Musallam AY, Alzaaqi 

FO et al. Sero-prevalence ABO and Rh blood 

groups and their associated Transfusion-

Transmissible Infections among Blood Donors 

in the Central Region of Saudi Arabia. Journal 

of Infection and Public Health. 

2020;13(2):299-305. 

58- Gómez LA, Gutierrez FR, Peñuela OA. 

Trypanosoma cruzi infection in transfusion 

medicine. Hematology, Transfusion and Cell 

Therapy. 2019;41(3):262-7. 

59- Solomay TV, Semenenko TA, Karazhas NV, 

Rybalkina TN, Kornienko MN, Bosh'yan RE 

et al. Assessing risks of infection with herpes 

viruses during transfusion of donor blood and 

its components. Health risk analysis. 

2020(2):135-42. 

60- Shiferaw E, Tadilo W, Melkie I, Shiferaw M. 

Sero-prevalence and trends of transfusion-

transmissible infections among blood donors at 

Bahir Dar district blood bank, northwest 

Ethiopia: a four year retrospective study. PloS 

one. 2019;14(4):e0214755. 

61- Wilson K, Atkinson KM, Fergusson DA, 

Brown A, Forster A, Murphy MS et al. 

Problems with precaution: the transfusion 

medicine experience. Journal of risk research. 

2019;22(2):137-49. 

62- Edgren G, Hjalgrim H, Rostgaard K, Dahl V, 

Titlestad K, Erikstrup C et al.  NHLBI 

Recipient Epidemiology and Donor Evaluation 

Study‐III (REDS‐III). Searching for unknown 

transfusion‐transmitted hepatitis viruses: a 

binational cohort study of 1.5 million 

transfused patients. Journal of internal 

medicine. 2018;284(1):92-103. 

63- Steele WR, Dodd RY, Notari EP, Xu M, 

Nelson D, Kessler DA et al. Transfusion‐

Transmissible Infections Monitoring System 

(TTIMS). Prevalence of human 

immunodeficiency virus, hepatitis B virus, and 

hepatitis C virus in United States blood 

donations, 2015 to 2019: the Transfusion‐

Transmissible Infections Monitoring System 

(TTIMS). Transfusion. 2020;60(10):2327-39. 

64- Klevens RM, Cumming MA, Caten E, Stramer 

SL, Townsend RL, Tonnetti L et al. 

Transfusion‐transmitted babesiosis: one state's 

experience. Transfusion. 2018;58(11):2611-6. 

600



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602

65- Yooda AP, Sawadogo S, Soubeiga ST, Obiri-

Yeboah D, Nebie K, Ouattara AK et al. 

Residual risk of HIV, HCV, and HBV 

transmission by blood transfusion between 

2015 and 2017 at the Regional Blood 

Transfusion Center of Ouagadougou, Burkina 

Faso. Journal of Blood Medicine. 2019 :53-8. 

66- Marenzoni ML, Lauzi S, Miglio A, Coletti M, 

Arbia A, Paltrinieri S, et al. Comparison of 

three blood transfusion guidelines applied to 

31 feline donors to minimise the risk of 

transfusion-transmissible infections. Journal of 

feline medicine and surgery. 2018;20(8):663-

73. 

67- Klasan A, Dworschak P, Heyse TJ, 

Malcherczyk D, Peterlein CD, Schüttler KF et 

al. Transfusions increase complications and 

infections after hip and knee arthroplasty: an 

analysis of 2760 cases. Technology and Health 

Care. 2018 1;26(5):825-32. 

68- Buerger CS, Jain H. Infectious complications 

of blood transfusion. InStatPearls [Internet] 

2023 31. StatPearls Publishing. 

69- Shah FT, Sayani F, Trompeter S, Drasar E, 

Piga A. Challenges of blood transfusions in β-

thalassemia. Blood reviews. 2019 

1;37:100588. 

70- Vaillant AA, Zubair M, Sticco KL. 

Transfusion Transmitted Disease. InStatPearls 

[Internet] 2024 20. StatPearls Publishing. 

71- Velati C, Romanò L, Piccinini V, Marano G, 

Catalano L, Pupella S et al. Prevalence, 

incidence and residual risk of transfusion-

transmitted hepatitis C virus and human 

immunodeficiency virus after the 

implementation of nucleic acid testing in Italy: 

a 7-year (2009–2015) survey. Blood 

Transfusion. 2018;16(5):422. 

72- Onyango CG, Ogonda L, Guyah B, Okoth P, 

Shiluli C, Humwa F et al. Seroprevalence and 

determinants of transfusion transmissible 

infections among voluntary blood donors in 

Homabay, Kisumu and Siaya counties in 

western Kenya. BMC research notes. 2018:1-

6. 

73- Nsekuye O, Omolo J, El-Khatib Z, Matsiko E, 

Uwayo HD, Ndicunguye F et al . Risk factors 

associated with transfusion transmissible 

infections among blood donors at Karongi 

Regional Centre for Blood Transfusion-

Western Province of Rwanda. Journal of 

Interventional Epidemiology and Public 

Health. 2024;7(2). 

74- Savinkina AA, Haass KA, Sapiano MR, Henry 

RA, Berger JJ, Basavaraju SV et al. 

Transfusion‐associated adverse events and 

implementation of blood safety measures‐

findings from the 2017 National Blood 

Collection and Utilization Survey. 

Transfusion. 2020;60:S10-6. 

75- Akbari H, Piroozmand A, Dadgostar E, 

Nikoueinejad H, Chitsazian Z, Einollahi B. 

Prevalence of transfusion-transmitted virus 

(TTV) infection and its association with renal 

post-transplantation complications in Iran. 

International journal of organ transplantation 

medicine. 2018;9(3):126-31. 

76- M’baya B. Seroprevalence and trends in 

transfusion transmissible infections among 

voluntary non-remunerated blood donors at the 

Malawi Blood Transfusion Service-a time 

trend study. Malawi Medical Journal. 

2019;31(2):118-25. 

77- Trivella M, Roubinian N, Fergusson DA, 

Triulzi D, Dorée C, Hébert PC. Transfusion 

thresholds for guiding red blood cell 

transfusion. Cochrane Database of Systematic 

Reviews. 2021(12). 

78- Cao WW, Zhou RR, Ou X, Shi LX, Xiao CQ, 

Chen TY et al. Prevalence of hepatitis B virus, 

601



Salah AN et al. / Microbes and Infectious Diseases 2025; 6(2): 588-602 

hepatitis C virus, human immunodeficiency 

virus and Treponema pallidum infections in 

hospitalized patients before transfusion in 

Xiangya hospital Central South University, 

China from 2011 to 2016. BMC infectious 

diseases. 2018;18:1-7. 

79- Obeagu EI, Obeagu GU. The Role of Blood 

Transfusion Strategies in HIV Management: 

Current Insights and Future Directions. Elite 

Journal of Medicine. 2024;2(1):10-22. 

80- Leiby DA, O'Brien SF, Wendel S, Nguyen 

ML, Delage G, Devare SG et al. WPTTID 

Subgroup on Parasites. International survey on 

the impact of parasitic infections: frequency of 

transmission and current mitigation strategies. 

Vox Sanguinis. 2019;114(1):17-27. 

81- Obeagu EI, Obeagu GU. Transfusion Therapy 

in HIV: Risk Mitigation and Benefits for 

Improved Patient Outcomes. Asian Journal of 

Dental and Health Sciences. 2024 15;4(1):32-

7. 

82- Abdella S, Moshago Berheto T, Tolera G, 

Belete W, Deressa T et al. Sero-prevalence of 

transfusion transmittable infections: HIV, 

Hepatitis B, C and Treponema pallidum and 

associated factors among blood donors in 

Ethiopia: A retrospective study. PloS one. 

2020 29;15(10):e0241086. 

83- Lal A, Wong TE, Andrews J, Balasa VV, 

Chung JH, Forester CM et al. Transfusion 

practices and complications in thalassemia. 

Transfusion. 2018;58(12):2826-35. 

84- Ticehurst JR, Pisanic N, Forman MS, Ordak C, 

Heaney CD, Ong E et al. Probable 

transmission of hepatitis E virus (HEV) via 

transfusion in the United States. Transfusion. 

2019;59(3):1024-34. 

85- Ackfeld T, Schmutz T, Guechi Y, Le Terrier 

C. Blood transfusion reactions—a 

comprehensive review of the literature 

including a swiss perspective. Journal of 

Clinical Medicine. 2022 19;11(10):2859. 

86- Cho HJ, Koo JW, Roh SK, Kim YK, Suh JS, 

Moon JH et al. COVID-19 transmission and 

blood transfusion: A case report. Journal of 

Infection and Public Health. 2020 

1;13(11):1678-9. 

87- Zhang MH, Xu S, Gu YP, Liu YB, Lin H, Xie 

CY et al. Classification of induced malaria 

case in an elimination setting: investigation of 

transfusion-transmitted malaria cases. Malaria 

Journal. 2020;19:1-6. 

88- Thurn L, Wikman A, Westgren M, Lindqvist 

PG. Incidence and risk factors of transfusion 

reactions in postpartum blood transfusions. 

Blood advances. 2019 13;3(15):2298-306. 

89- Raval JS, Griggs JR, Fleg A. Blood product 

transfusion in adults: indications, adverse 

reactions, and modifications. 

90- Ahmed HA, Kamel N, Mahfouz EM. Insight 

into Hazard and Control of Transfusion-

Transmitted Infections in Egypt: A Narrative 

Review. Transfusion and Apheresis Science. 

2024 2:103965. 

91- Morsy TA, El Bahnasawy MM, Abdelrahman 

RZ. An overview on blood donors medical 

history and risk of diseases transmission: with 

special reference to Egypt. Journal of the 

Egyptian Society of Parasitology. 2022 

1;52(2):239-60. 

92- Kamel N, Rageh F. Transfusion-transmissible 

infections: seroprevalence among donors in an 

Egyptian university blood bank. Suez Canal 

University Medical Journal. 2019 1;22(1):79-

84. 

Salah AN, Abdulkader AO, Gabr HY, Elhefnawy EM, Mohamed SY, Abdulhady MY et al. The transfusion-

transmitted infections, unveiling the novelist screening approaches.  Microbes Infect Dis 2025; 6(2): 588-602. 

602


