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Plasma TTV DNA (qualitative seminested –ORF-1 PCR) Pos Neg
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qPCR: UTR

UTR
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•72 non-consecutive patients undergoing T-cell replete allo-HSCT

•TTV DNA load quantitation (qPCR UTR): pre-transplantation/time of transplantation/ 
days+20/+30/+60+/90

•Study period: 100 days after Allo-HSCT
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Junio, 2017

Plasma TTV DNA load decreases following conditioning

Albert et al., JCV 2017
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Junio, 2017

Albert et al., JCV 2017

Plasma TTV DNA load  increases following engraftment

20-30 days

20-60 days
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Prophylaxis aGvHD: Including m-Tor Inhibitors

Not including m-Tor Inhibitors

Albert et al., JCV 2017
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Effect of  aGvHD

Albert et al., JCV 2017
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GvHD

No GvHD
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Albert et al., JCV 2017

Correlation (trend) between TTV DNA loads and ALC counts: days +20/+30/+60/
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Albert et al., 2018 JMV 

TTV DNA is detected more frequently in saliva 

than in plasma specimens (overall, 94.5% vs. 

83.6%) and at higher levels
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Albert et al., 2018 JMV

TTV DNA is detected more frequently in saliva 

than in plasma specimens at all time points

Comparable kinetics in saliva and plasma
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Albert et al., 2018 JMV

TTV DNA in plasma and saliva do correlate significantly
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Albert et al., 2018 JMV

Correlation between TTV DNA 

loads quantified in saliva (A) 

and plasma (B) specimens and 

absolute lymphocyte counts 

(ALCs) following engraftment 

(between days +30 and +50 

after allo-HSCT). 
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Plasma TTV DNA load in allo-HSCT

Conditioning

Allo-HSCT

postengraftment

ISIR

IS: immunosuppression

IR: Immune reconstitution

Severe aGvHD
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Plasma TTV DNA load as a marker of 

immune competence early after engraftment?

Predicting the risk of CMV and EBV DNAemia
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Intermediate risk

For CMV and 

EBV-related 

morbidity

Higher risk:
Unrelated

HLA-mismatch

Non-PB

CMV D-/R+

EBV D-/R+

EBV D+/R-



Albert et al., BMT 2018

CMV DNAemia

Yes (n=52)

n=25 > day 30

Treated (n=27)

n=17 > day +30

dt ≤2 days (n=6)

CMV DNA load 
>1,000 

copies/ml 
(n=21)

Self-resolving
(n=25)

No (n=19)

No end-organ disease

LOD: 20 copies/ml (31 IU/ml)

Weekly monitoring

71  patients
CMV
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Hypothesis: the magnitude of the area under the curve (AUC) for log10 TTV DNA loads, quantified between 

days 20 and 30 after transplant (TTV DNA load AUC20-30) predicts subsequent CMV DNAemia occurrence 

Comparable incidence of

Severe aGvHD in both groups

Albert et al., BMT 2018

High-level CMV DNAemia: requiring PET

Overall CMV DNAemia

1,500 IU/ml
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AUC20-30 ≤2.8 copiesxday/mL-1 best  identified patients at risk of 

developing high-level CMV DNAemia requiring antiviral therapy 

(PPV:70%)

Albert et al., BMT 2018
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Albert et al., BMT 2018
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TTV 20-30 AUC and duration of CMV DNAemia: trend towards an inverse relationship

All episodes

Treated  episodes

Albert et al., BMT 2018
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Correlation between TTV and CMV DNA loads

All specimens

PCR positive specimens

Albert et al., BMT 2018
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CMV EBV
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Does TTV DNA AUC20-30 correlate 

with early reconstitution of 

cytomegalovirus-specific T-cell 

immunity 
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pepmix pp65 and IE-1
(1 µg/mL/peptide)
+ CD28/CD49d moAbs

Brefeldin (at 2 h.)
6 h.

Lysis/Fixation

Permeabilization

Staining (CD3+/CD4+ or
CD8+/CD69+/IFNγ)

BD Fastimmune

Solano et al., Haematologica, 2008
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Kinetics of plasma TTV DNA load and early  reconstitution of 

cytomegalovirus-specific T-cell immunity 

Albert et al., BMT 2018

Day +30
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Albert et al., BMT 2018

EBV DNAemia

Yes (n=34)

Treated (n=5)

2 det EBV DNA 
load >1000 

copies/ml (n=3)

1 det EBV DNA 
load>1,000 + 

severe aGvHD
(n=2)

Self-resolving
(n=29)

No (n=37)

No PTLD

71  patients
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Kinetics of TTV DNA load and the risk of EBV DNAemia :TTV DNA AUC20-30 and TTV DNA AUC20-50

Albert et al., BMT 2018

20-30 days

20-60 days

Few episodes

required PET
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Low-risk group High-risk group

http://www.google.es/url?url=http://www.incliva.es/relaciones-institucionales&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjN0dHs1-HQAhWGLMAKHYN4CbsQwW4IJDAG&sig2=Wzw1mflbh9kWZ3sIpj9tIQ&usg=AFQjCNEjP1oWCnqD00L3OFfh8RyJyFl55Q


http://www.google.es/url?url=http://www.incliva.es/relaciones-institucionales&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjN0dHs1-HQAhWGLMAKHYN4CbsQwW4IJDAG&sig2=Wzw1mflbh9kWZ3sIpj9tIQ&usg=AFQjCNEjP1oWCnqD00L3OFfh8RyJyFl55Q


Plasma TTV DNA load in allo-HSCT

Conditioning

Allo-HSCT

postengraftment Late post-transplant

IS/IR?

ISIR

IS: immunosuppression

IR: Immune reconstitution

Severe aGvHD
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Albert et al., MMI, 2018 submitted

Dnamics of TTV DNAemia in patients undergoing T-cell replete allo-HSCT 
at late times after transplantation (> day +100)
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days +90 and +210 

days +120 and +210 

days +20 and +60 

Albert et al., MMI, 2018 submitted

Inverse relationship

Inverse relationship

Direct relationship
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15  Patients: acute GvHD (n=5), chronic GvHD (n=7) or both (n=3

Albert et al., MMI, 2018 submitted
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Dynamic changes of Anelloviruses in plasma following Allogeneic 
Hematopoietic Stem Cell Transplantation 

Primer sequences and positions used for amplification of TTV, TTMDV and 

TTMV

Primer 

Sequencea

Sense Nucleotide

position TTVb

Nucleotide 

position 

TTMDVc

Nucleotide 

position 

TTMVd

GGTGRCGAAT

GGCTGAGTTT

Forward 99-119 34-54 178-198

GGTGACGAAT

GGTAGAGTTT

Forward 99-119 34-54 178-198

ACTTCCGAAT

GGCTGAGTTT

Forward 99-119 34-54 178-198

CATGCCCGAR

TTGCCCCT

Reverse 257-275 150-168 283-301

CGWGCCCGA

ATTGCCCCT

Reverse 257-275 150-168 283-301

UTR

Giménez et al. in preparation
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17 paired plasma specimens (pre-conditioning/post-engraftment)

Dynamics of Anelloviruses in allo-HSCT

Giménez et al. in preparation
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Dynamics of alphatorqueviruses in allo-HSCT

Giménez et al. in preparation
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The use of quantitative real-time PCR assays targeting TTMV and TTMDV

in addition to TTV (universal anellovirus PCR) may provide more reliable

information on the net state of immunosuppresion or immune

competence than TTV-targeted PCR assays employed nowadays?

TTV DNA load in plasma (saliva) is a surrogate marker for Immune

reconstitution early after alo-HSCT and for immunosuppression at late

times (>day 100)
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