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Lombardi et al. Science 326, 585 (2009)



Conclusions: CFS and XMRV

• XMRV found in 67% of CFS patients

• An immune response to the virus was detected in 

some CFS patients

• Data suggest that the human population is at risk 

from infection with XMRV (3.7% of controls are 

DNA positive)

• Given that infectious virus is present in plasma 

and in blood cells, blood-borne transmission is a 

possibility.”

• Coffin and Stoye.  Science.  2009.



Common Names

• Chronic Fatigue Syndrome (CFS, U.S. Health and 

Human Services Committee)

• Myalgic encephalomyelitis (ME, EU)

• Chronic fatigue and immune dysfunction 

syndrome (CFIDS, US  Association)

• Post-viral fatigue syndrome

• Post-infectious fatigue syndrome

• X-associated neuroimmune disease (XAND)

• Worldwide prevalence 0.4-1%; US  1.2-4 million 

individual



CFIDS Association (U.S.)
Chronic Fatigue and Immune Dysfunction Syndrome

• CFIDS

– http://www.cfids.org/default.asp

• CFIDS Research 1st

– http://www.research1st.com/2011/06/01/xmrv-trials-

and-tribulations/

• Position on blood donation

– There are numerous medical reasons why people 

with CFS should not donate blood….  The CFIDS 

Association of America has long advised against CFS 

patients donating blood [or organs].”

– http://www.cfids.org/cfidslink/2009/120204.asp
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AABB Task Force Report



Association Bulletin   #10-03 - Chronic Fatigue 

Syndrome & Blood Donation (06-18-10)

“…AABB recommends 

that blood collecting 

organizations make 

educational information 

available regarding the 

reasons why an individual 

diagnosed with CFS 

should not donate 

blood….”



Resources from AABB 

• AABB Bulletin, June 18, 2010 recommends 

educational materials discouraging individuals 

with CFS from donating blood

• Fact Sheet (March 2011)

– http://www.aabb.org/resources/bct/eid/Docum

ents/xmrvfactsheet.pdf

• Table of Published Studies (April 27, 2011)

– http://www.aabb.org/resources/bct/eid/Docum

ents/xmrvtable.pdf

http://www.aabb.org/resources/bct/eid/Documents/xmrvfactsheet.pdf
http://www.aabb.org/resources/bct/eid/Documents/xmrvfactsheet.pdf
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U.S. National Heart Lung and Blood Institute 

(NHLBI) Scientific Working Group

• Analytical NAT panel development:  
– analysis of labs with assays (CDC, FDA, NCI, WPI, BSRI) abilities 

to find/quantify XMRV from productive cell line in blinded positive 

and control panel in spiked whole blood and plasma samples

• Clinical NAT panel development:
– Plasma and whole blood panels for XMRV prevalence in 400 blood 

donors from BSRI (Reno), 25 XMRV pos. CFS patients from WPI, 

25 controls (+ and -) each

• Serology validation after nucleic acid

• Epidemiology study design



Phase I Analytical Panel - Results

CDC FDA(H) FDA(L) GP NCI WPI CDC FDA(H) FDA(L) GP NCI WPI

Whole Blood Panel

Proviral
copies/ml

0

≥5

≥15

≥45

≥136

≥410

≥1,220

≥3,670

≥11,000

≥33,000

≥99,000

Viral RNA
copies/ml

0

0.128

0.64

3.2

16

80

400

2,000

10,000

50,000

250,000

0/3 (for dilution series) or 0/6 (for negatives) replicates called positive

1/12 negative controls called positive (panels run twice - once each by two different operators)

1/6 negative controls called positive (identified as non-specific band of human genomic origin by sequencing 
subsequent to decoding of results)

3/3 replicates called positive

2/3 replicates called positive

1/3 replicates called positive

Plasma Panel



Summary of Phase IIb NAT and Antibody Results

Subject ID (description) NCI G-P CDC WPI NCI* Ab CDC Ab

Subject 1 - Plasma - day 0 Negative Non reactive Negative Negative Positive Negative

Subject 1 - Plasma - day 2 Negative Non reactive Negative Negative Negative Negative

Subject 1 - PBMC  - day 0 Negative Non reactive Negative Positive

Subject 1 - PBMC  - day 2 Negative Non reactive Negative Negative

Subject 2 - Plasma - day 0 Negative Non reactive Negative Negative Negative Negative

Subject 2 - Plasma - day 2 Negative Non reactive Negative Negative Negative Negative

Subject 2 - PBMC  - day 0 Negative Non reactive Negative Negative

Subject 2 - PBMC  - day 2 Negative Non reactive Negative Positive

Subject 3 - Plasma - day 0 Negative Non reactive Negative Negative Positive Negative

Subject 3 - Plasma - day 2 Negative Non reactive Negative Negative Positive Negative

Subject 3 - PBMC  - day 0 Negative Non reactive Negative Negative

Subject 3 - PBMC  - day 2 Negative Non reactive Negative Positive

Subject 4 - Plasma - day 0 Negative Non reactive Negative Negative Positive Negative

Subject 4 - Plasma - day 2 Negative Non reactive Negative Negative Positive Negative

Subject 4 - PBMC  - day 0 Negative Non reactive Negative Negative

Subject 4 - PBMC  - day 2 Negative Non reactive Negative Negative

Pedigreed Negative - Plasma - day 0 Negative Non reactive Negative Negative Negative Negative

Pedigreed Negative - Plasma - day 2 Negative Non reactive Negative Negative Positive Negative

Pedigreed Negative - PBMC - day 0 Negative Non reactive Negative Positive

Pedigreed Negative - PBMC - day 2 Negative Non reactive Negative Negative

* Ruscetti



2010

Oct Oct

2011

Nov AugDec SepJan Jul Nov Dec JanFeb Mar Apr May Jun

BPAC AABB BPACPresentation of findings

Blood XMRV Scientific Research Working Group Activities

XMRV 
Conf.



Blood XMRV Scientific Research Working Group



Question for the Blood Products Advisory 

Committee of FDA (December 14, 2010):

Do the scientific data support asking donors about a 

medical history &/or diagnosis of CFS as a basis for 

indefinite deferral?

9 yes, 4 no, no abstentions 





- qPCR and PCR on buffy coat and whole blood
- ELISA and Western blot on plasma
- Virus culture
- 100 CFS and 200 matched controls
- 14 CFS samples from Reno study





On the origin of XMRV

1992 Patient CWR22 CaP (No DNA/RNA)

CWR22 xenograft in nude mice

1992 CWR22 3rd pass. (gDNA)

CWR22 7th pass. (gDNA)

CWR22 unk. pass. (No DNA/RNA)

1996 CWR22 (total nucleic acid)

2152, 2524, 2272, 2274

1999 Cell line 22Rv1 (gDNA)

2001 Cell line CWR R1 (gDNA)

preXMRV 1 + 2
No XMRV

Late xenografts + cell 

lines XMRV positive

preXMRV 1 + 2
recombination

Pathak et al.  CROI 2011.



In the issue of 23 October 2009, Science published the Report 

“Detection of an infectious retrovirus, XMRV, in blood cell of 

patients with chronic fatigue syndrome,” a study by Lombardi et 

al. purporting to show that a retrovirus called XMRV (xenotropic 

murine leukemia virus-related virus) was present in the blood of 

67% of patients with chronic fatigue syndrome (CFS) compared 

with 3.7% of healthy controls (1). Since then, at least 10 studies 

conducted by other investigators and published elsewhere have 

reported a failure to detect XMRV in independent populations of 

CFS patients. In this week’s edition of Science Express, we are 

publishing two Reports that strongly support the growing view 

that the association between XMRV and CFS described by 

Lombardi et al. likely reflects contamination of laboratories and 

research reagents with the virus. 

Published online 31 May 2011; 

10.1126/science.1208542 

The authors of the Lombardi study believe that it is premature to 

conclude that the negative studies are accurate or change the 

conclusions of the original studies and we fully agree,” said 

Annette Whittemore, President of the Whittemore Peterson 

Institute. (WPI Press release, May 31, 2011)



Ongoing Studies

• NHLBI will continue to support the XMRV blood study. 

Results are expected in the Fall of 2011., 

• The Lipkin laboratory-based study is designed to 

rigorously evaluate whether the presence of XMRV/MLV 

nucleic acids in the blood is associated with CFS. 

Researchers, working with clinicians in six regions 

across the United States, will compare blood and plasma 

samples from patients diagnosed with CFS to samples 

from healthy people who have not been diagnosed with 

CFS and who are matched to the CFS patients by age, 

sex, and geography. Study results are anticipated later 

this year.



Proposed REDS-III XMRV Study 
Supported by NHLBI

• Blood donor prevalence over four decades using total of 
10,000 samples from 4 NIH repositories:
– Transfusion Transmitted Viruses Study (TTVS)

– Transfusion Safety Study (TSS)

– Retrovirus Epidemiology in Donors Study (REDS) General Leukocyte 
and Plasma Repository (GLPR)

– Viral Activation by Transfusions Study (VATS)

– REDS Allogeneic Donor and Recipient Repository (RADAR)

• Transfusion-Transmission using TTVS, VATS and RADAR 
repositories 
– Rates of transfusion-transmission and correlations of transmission 

with viral and serologic findings in XMRV+ donations

– Effect of routine blood filtration (leukoreduction) and blood 
component storage period on transmission

– Limited data on mortality and morbidity

• Utilize Abbott and Gen-Probe high-throughput screening 
assays for serology and NAT 



Thank you!

cbianco@americasblood.org


