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Background & objectives: Opportunistic virus infections are common in liver transplant (LT) recipients. 
There is a risk of developing infection with cytomegalovirus (CMV) and herpes-related viruses such 
as herpes simplex virus-1 and 2 (HSV-1 & 2), Epstein-Barr virus (EBV) and Varicella Zoster virus 
(VZV), reactivation of infection and recurrent infection. This study was conducted to determine CMV 
seropositivity in donors and its influence on LT recipients and seropositivity of CMV, HSV-1 and 2, EB 
viral capsid antigen (EBVCA) and VZV in LT recipients and their reactivation.
Methods: Pre-transplant data for IgG and IgM for CMV (and donor), HSV-1 and -2, EB viral capsid 
antigen (VCA) and VZV were available for 153 recipients. All recipients were on ganciclovir or 
valganciclovir prophylaxis for three months after LT. For reactivation rates, findings of post-transplant 
CMV quantitative reverse transcription polymerase chain reaction (CMV qRT-PCR) assay were 
associated with pre-transplant serological profile.
Results: Of the 153 LT recipients, 131 were men (85.6%). The median age of LT was 46 yr 
(range 9 months-71 yr). Overall exposure to CMV was 71.8 per cent followed by EB VCA (61.4%) 
and VZV (49.6%). Susceptibility to both HSV-1 and -2 was high across all decades (P<0.001). 
Seropositivity of CMV in donor was 90.9 per cent (100 out of 110). Post-transplant CMV qRT- PCR 
was positive in 17 (26.6%; 3 in recipient negative) of 64 samples tested. qRT-PCR assay was positive 
in one out of four (25%) tested for HSV-1 and nine out of 19 (47.4%) tested for EBV. Two recipients 
tested for HSV-2 and one for VZV were negative. There were  three deaths in recipients (D+ R+) 
who were also positive for CMV qRT PCR. There was one death due to HSV-1 pneumonia. One 
patient with EBV reactivation developed post-transplant lymphoproliferative disorder two years 
after transplant.
Interpretation & conclusions: Transplant  recipient were at highest risk of acquiring HSV-1 and -2 more 
so for HSV-2. CMV exposure in transplant recipients and donors were very high and at greatest risk for 
recipient reactivation rate. Despite this, death related to CMV reactivation was low.
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Liver transplant (LT) recipients are predisposed 
to several respiratory and gastrointestinal viruses 
such as cytomegalovirus (CMV) and Herpes-related 
viruses [herpes simplex virus-1 and -2 (HSV-1 and -2), 
Epstein–Barr viral capsid antigen and nuclear antigen 
(EB VCA, EB NA) and Varicella Zoster virus (VZV)]1 

and are at constant risk for reactivation and recurrent 
infection. A typical example is HSV-1 infection which 
never gets cleared by the immune system and remains 
dormant in the dorsal root ganglia with reactivation 
from time to time, especially in an immunosuppressed 
state. This phenomenon holds true for CMV as well2,3. 
EB VCA also persists in infected cells and exhibits 
latency. In children, the virus is associated with 
significant morbidity and mortality after solid organ 
transplant. An elevated EBV DNA post-LT is predictive 
for post-transplant lymphoproliferative disease 
(PTLD). Serial monitoring of EBV load is mandatory 
in transplant recipients4,5. For VZV infection, the 
antibody is protective and serum titre correlates with a 
history of varicella6.

CMV infection post-LT depends on donor 
and recipient CMV positivity. The highest risk for 
infectivity is in D+R- mismatch7 and this can be 
as high as 44-65 per cent. Infectivity rate in CMV 
seropositive LT recipient (CMV R+) can be as low 
as 8-19 per cent8. Post-transplant prophylaxis with 
ganciclovir or valganciclovir has considerably 
reduced the risk of CMV infection9. Wadhawan et 
al10 reported CMV disease in nine of the 306 patients 
(2.9%) in their study.

Most studies on post-LT viral infection have 
addressed the influence of donor CMV status in 
recipients; less information is available on re-infectivity 
with other herpes-related viruses in the recipient.The 
aim of the present study was thus, to determine the 
seropositivity of CMV, HSV-1 and HSV-2, EB VCA 
and VZV in LT recipients and re-infection rates, 
CMV seropositivity in donors, and donor-recipient 
(D-R) CMV mismatch and CMV re-infection in LT 
recipients.

Material & Methods

This prospective study was done at Gleneagles 
Global Health City hospital, Chennai, India, among all 
LT recipients transplanted between August 2009 and 
December 2013. As per the protocol, all patients listed 
for LT were screened for CMV, HSV-1, HSV-2, EB 
VCA, VZV and HIV. Donor screening was done for 
CMV. The study protocol was approved by the ethics 

committee of the institution and written informed 
consent was obtained from all recipients.

The recipients were classified as susceptible 
(IgG-/IgM-), past-exposure (IgG+/IgM-), acute/recent 
(IgG-/IgM+) and reactivation (IgG+/IgM+). Equivocal 
IgG or IgM in recipient was considered as negative. In 
the donor, equivocal result was considered as positive. 
Donor-recipient IgG match was done for predicting 
CMV infection in the recipient7. D+R- implied donor 
was positive for CMV IgG and the recipient was 
negative; such recipients were at the greatest risk for 
CMV infection.

Decision to screen a recipient for post-LT 
viral infection was individualized. CMV and EBV 
quantitative reverse transcription polymerase chain 
reaction (qRT-PCR)11 was indicated when a recipient 
had unexplained fever, fluctuating transaminitis, 
diarrhoea, respiratory symptoms, sepsis or seizure. 
HSV-1, HSV-2 and VZV qRT-PCR assay was indicated 
if there were skin or mucocutaneous lesions11.

All recipients were on prophylaxis with ganciclovir 
or valganciclovir for three months. In addition, they 
were on tapering dose of steroids, tacrolimus and 
mycophenolate mofetil.

Recipients with serological markers for all the five 
viruses were included in the study. For donor CMV 
seropositivity and donor-recipient mismatch, IgG data 
were mandatory in both donor and recipient. 

Statistical analysis: For statistical analysis of data 95 
per cent confidence interval, Chi-square for proportions, 
Kruskal–Wallis for comparison of differences in 
medians were applied.

Results & Discussion

One hundred and fifty three LT recipients were 
included in the study. There were 131 (85.6%) 
males. The median age of presentation was 46 yr 
(range 9 months to 71 yr). Thirty one recipients 
were below 17 yr (20.3%) of age. Median follow up 
of recipients was 334 days (range 4-1601 days). The 
pre-LT seropositivity for CMV was 71.8 per cent, 
EBV 61.4 per cent, VZV 49.6 per cent and HSV-1 
34.6 per cent (Figure). It was least for HSV-2 (9.8%) 
(P<0.001) when compared between all five viruses. 
The overall acute infection rate was 34 per cent. 
Reactivation of CMV was 21.1 per cent, EBV 
24.2 per cent and VZV 24.2 per cent. Susceptibility 
was high for both HSV-1 (53.3%) and HSV-2 (69.9%),  
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significantly so for HSV-2 (P<0.001). In summary past 
infection was highest for CMV and EBV, followed by 
VZV indicating immunity. Acute and reactivation rates 
of all the virus infections were low (Figure). 

Below the age of 17 yr, a substantial number of 
recipients were exposed to CMV (n=18, 58.1%), EBV 
(n=9, 29%) and VZV (n=11, 35.3%). By the age of 
50, except for HSV-2 (7.9%), there was a significant 
(P<0.001) exposure to CMV (79.4%), HSV-1 (41.3%), 
EB VCA (65.1%) and VZV (49.2%). Susceptibility to 
HSV-2 (69.5%) and HSV-1 (49.2%) was high beyond 
50 yr of age. The donor CMV seroprevalence was 
90.9 per cent as against the 95 per cent reported among 
healthy blood donors12.

Of the 110 patients, seropositivity of CMV in 
donor was 90.9 per cent (n=100). One hundred and four 
(94.5%) recipients received a matched CMV donor 
liver with low risk for infection [D+R+ 94 (85.5%); 
D-R- 3 (2.9%); D-R+ 7 (6.4%)]. Donor-recipient 
mismatch was present in six recipients (5.4%). Of 
the 64 recipients screened for CMV reactivation, 
17 were positive (26.6%). Three (2.7%) of the 
six D+R- mismatch developed transaminitis, acute 
cellular rejection and respiratory symtoms, 16, 7 and 
6 days after liver transplant; all survived (Table). There 
were three (17.6%) deaths in D+R+ recipients who 
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Figure. Seropositivity (%) of cytomegalovirus & other herpes-related 
virus infection in liver transplant recipients. Susceptibility to HSV-2 
infection was highly significant. ***P<0.001 compared to HSV-1. Past 
infection was highest for CMV, EBV, followed by VZV indicating 
immunity. Acute and reactivation rates for all the virus infections 
were low. CMV, cytomegalovirus; HSV, herpes simplex virus; 
EBV, Ebstein–Barr Virus; VZV, Varicella Zoster virus.

Table. Clinical and biochemical presentation of CMV qRT‑PCR positive recipients (D+R+: 14; D+R‑: 3)
Age (yr) Type of liver 

transplant
Interval between transplant and onset of CMV 
infection (positive) with indications

CMV positive during follow up after 
first infection with indications

Outcome

D+R+
1 LDLT 28 days (transaminitis) None Alive 
36 LDLT 31 days (respiratory symptoms) 4 months 15 days (diarrhoea) Alive
7 LDLT 3 days (transaminitis) None Expired
7 LDLT 11 days (diarrhoea) 15 days (follow up) Alive
47 LDLT 5.5 months (fever) None Alive 
2 LDLT 30 days (respiratory symptoms) 5, 7, 1.5 months (respiratory symptoms) Alive
2 LDLT 10 months (transaminitis) 3 and 4 months (Transaminitis) Alive
4 LDLT 21 days (diarrhoea and fever) 1, 6.5 months, 10 days (diarrhoea+fever) Expired
11 LDLT 9 days (fever) No recurrence Alive 
6 LDLT 4 days (respiratory symptoms) 20 days (respiratory symptoms) Alive
1 LDLT 15 days (respiratory symptoms) 14 days (respiratory symptoms) Alive
48 DDLT 30 days (respiratory symptoms + transaminitis) No recurrence Expired
23 DDLT 8 days 26 days (transaminitis) Alive
13 DDLT 75 days (transaminitis) No recurrence Alive

D+R‑
9 LDLT 16 days (transaminitis) 15 days and 30 days (transaminitis) Alive
1 LDLT 7 days (acute cellular rejection) 5 months (rejection) Alive 
48 DDLT 6 days (respiratory symptoms) No recurrence Alive 
CMV, cytomegalovirus; DDLT, deceased donor liver transplantation; LDLT, living donor liver transplantation; D+R+, Donor positive 
recipient positive; D+R‑, Donor positive recipient negative
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were also CMV qRT PCR positive. Cause of death is 
shown in Table. Reactivation of CMV can occur when 
high dose of steroid is introduced for acute cellular 
reaction (ACR). Wadhawan et al10 reported a significant 
correlation between steroid use for ACR and CMV 
reactivation (P=0.003) and disease (P=0.002). In our 
study, only one child (D+R-) with ACR required a high 
dose.

The high CMV infectivity in LT recipient despite 
a close donor-recipient match has also been reported 
in renal transplant recipients13-15. A study from 
southern India15 reported the presence of CMV DNA 
among donors. Sampathkumar and Paya16 reported a 
low CMV disease (10.5%) and CMV infection (9.5%) 
despite high CMV-positive antigenemia (77.2%). 
This study concluded that CMV infection was of little 
clinical significance as only a subset developed CMV 
disease.

In our study there were three deaths in recipients 
who were also CMV qRT-PCR positive (Table).  The 
cause of death may not be directly related to CMV 
disease. The low infectivity rate (26.6%) may be 
related to pre-emptive antiviral prophylaxis. Of the 
26 symptomatic LT recipients screened for EB VCA, 
HSV-1 and VZV, HSV-1 was positive in one (expired 
due to HSV pneumonia) and EBV in nine (47.4%). 
A child with an elevated level of EBV DNA during 
follow up developed PTLD two years after LT, an 
important cause of morbidity and mortality after 
solid organ transplant in children. Long-term serial 
monitoring of asymptomatic recipients with chronic 
high EBV has been recommended for an early 
detection of PTLD17,18.

In conclusion, past infection in a liver transplant 
recipient is highest for CMV and EBV, followed by 
VZV, and peaks around 50 yr of age.  Susceptibility 
is highest for HSV2 infection and tends to increase 
beyond 50 years.  Mismatch rates of CMV positive 
and CMV negative recipient rates is low at 5.4 per 
cent. CMV qRT-PCR is indicated in selected situations 
such as donor recipient mismatch (CMV+ donor, 
CMV- recipient) or clinical CMV disease (26.6%).  
EBV requires close monitoring for PTLD for several 
years post transplant.  
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