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Abstract 

Cases of chronic or prolonged hepatitis E
virus (HEV) infections have been described in
solid organ transplant recipients, HIV infected
patients and in patients with malignancies or
idiopathic CD4+ T lymphopenia. It is unknown if
HEV infection also takes chronic courses in
patients with common variable immunodefi-
ciency (CVID). We studied a cohort of 73 CVID
patients recruited in a low endemic Central
European country. None of the subjects tested
positive for HEV RNA or anti-HEV IgG.
Immunoglobulin transfusions (n=10) tested
negative for HEV RNA but all were anti-HEV pos-
itive. To verify that such pooled blood products
contain anti-HEV protective antibodies we
measured the anti-HEV IgG optical density (OD)
values in patients before and after transfusion.
Anti-HEV OD values increased after infusion but
did not reach the cut-off considered as positive.
Thus, chronic HEV infections seem to be rare
events in CVID patients in Germany.
Commercially available immuno globulin infu-
sions contain anti HEV antibodies and may con-
tribute to protection from HEV infection. 

Introduction

Infections with the hepatitis E virus (HEV)
are responsible for outbreaks of acute hepati-
tis E in many developing countries. In recent
years from industrialized countries an
increased number of autochthonous cases of
hepatitis E has been reported.1 Of note, hepati-
tis E may take a severe, chronic course in
immunosuppressed individuals, as solid organ
transplant recipients as well as in HIV-positive
individuals.2-4 Chronic hepatitis E has also

been reported in a patient with idiopathic CD4
lymphocytopenia.5 However there is currently
no data on the incidence and the relevance of
HEV infections in patients with common vari-
able immunodeficiency (CVID), a primary
antibody deficiency syndrome, which is
defined as the triad of recurrent respiratory or
gastrointestinal infections, a reduction of
immunoglobulin levels and a reduced antibody
response to vaccination.6,7 Some CVID patients
may in addition suffer from T cell defects. 
CVID patients are treated by intravenous or

subcutaneous immunoglobulin replacement
therapy or prophylactic antibiotics. Therapy
with immunoglobulins increases life expectan-
cy and reduces the frequency and severity of
infections.6,7

The first aim of this study was to investigate
if persistent HEV infections occur in patients
with CVID. The second aim of the study was to
investigate if immunoglobulin preparations
administered to CVID patients contain protec-
tive antibodies against HEV.

Materials and Methods

Seventy-three patients with CVID followed
in a special outpatient clinic at Hannover
Medical School, Germany, were prospectively
screened for HEV RNA and anti-HEV between
May 2010 and October 2010. HEV IgG antibody
and HEV RNA testing was performed as
described previously.8 The former Abbott Assay,
now under distribution by Diasorin/MP
Diagnostics was used according to the manu-
facturer’s instruction (MP Biomedicals, for-
merly Genelabs Diagnostics, Singapore).
All studied CVID patients received immuno -

globulins either intravenously, usually every 3-
4 weeks, or subcutaneously. The age in this
cohort ranged from 19 to 75 years (mean 45
years, SD 15.4), 51% were male (n=37), the
ALT values ranged from 11 to 300 IU/L (mean
35 IU/L, SD 37.6), the aspartate aminotrans-
feras values ranged from 15 to 380 IU/L (mean
38 IU/L, SD 43.2). In 4 of the patients an addi-
tional T-cell defect has previously been diag-
nosed. Statistical analysis was performed
using chi-square test. A P<0.05 was consid-
ered significant. The study was approved by
the ethics review board of Hannover Medical
School. Written consent was obtained from the
participating patients.
To investigate if immunoglobulin infusions

contain protective anti HEV antibodies or HEV
RNA we tested 10 of pooled blood products for
HEV-RNA and anti-HEV IgG.
In addition we took blood from 4 CVID

patients directly before transfusion of
immunoglobulins and half an hour after the
infusion was stopped. This blood was tested for
anti HEV IgG to determine the change of the

OD-value of the enzyme-linked immunosor-
bent assay (ELISA) as a marker of the increase
of anti-HEV specific immunoglobulins.

Results

In 23 of the 73 CVID patients (32%) ALT lev-
els were elevated at the time of HEV testing.
There was no evidence for concomitant HBV or
HCV infections. Of note, none of the CVID
patients tested positive for HEV-RNA or anti-
HEV IgG. None of the 10 examined immuno -
globulin preparations contained detectable
HEV RNA. All products tested positive for anti
HEV IgG. In four patients we measured anti
HEV IgG OD value directly before transfusion
of immunoglobulins and 30 min after the infu-
sion. The OD value increased in all patients
and even doubled in two of the four subjects.
However, OD values did not reach the level of
0.5 which has been defined by the manufactur-
er as the cut-off for positive results. 

Discussion

The present study shows a lack of chronic
HEV infections in CVID patients in a non-
endemic country. This finding is in contrast to
the increasing number of studies demonstrat-
ing persistent HEV viremia in other cohorts of
immunocompromised individuals such as solid
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organ transplant recipients, HIV-infected indi-
viduals and also single patients with T cell
deficiency.2 The CVID patients included in this
study received intravenous immunoglobulins
on a regular basis which could have con-
tributed to prevention of HEV infections.
Indeed, antibodies against HEV were found to
be present in the immunoglobulin prepara-
tions by ELISA. The results might be mislead-
ing as an ELISA frequently gets falsely positive
due to very high immunoglobulin concentra-
tions in the preparations. However, anti HEV
OD values measured shortly after the
immunoglobulin infusions increased slightly
suggesting that the preparations might indeed
contain anti HEV immunoglobulins even
though the ODs did not reach the pre-defined
cut-off for positive results. It can not be ruled
out, that the increase of the OD-value is found-
ed in unspecific bindings of the diagnostic
ELISA with various transfused immunoglobu-
lins. Therefore this result should not be over-
estimated.
The specific underlying immunological dis-

order in the CVID cohort is also heterogeneous
and some subjects may still have functional
cellular immune responses. We recently
gained evidence that HEV-specific T cell
responses can contribute to the control of HEV
infection9 and thus T cells in the absence of
antibodies may also have contributed to the
absence of HEV infections in this cohort. The
importance of T cells for clearance of HEV is
highlighted by a case report of chronic hepati-

tis E in a patient with idiopathic CD4+ T cell
lymphocytopenia.5 The present study focussed
on CVID patients with a lack of adequate
immunoglobulins and only 4 patients with an
additional T-cell defect were included.
Additional studies should systematically exam-
ine the frequency of chronic HEV infections in
patients with a disturbance of their cellular
immunity. Even though there was no case of
chronic HEV infection in the studied cohort,
we still would suggest testing immune compro-
mised patients with biochemical signs of hep-
atitis for HEV RNA. Chronic hepatitis E may
take clinical severe courses leading to progres-
sive liver disease and even hepatic failure2 and
thus diagnosis of HEV infections should not be
missed. Prevention of HEV infection by vacci-
nation is still not possible even though a suc-
cessful phase 3 study has recently been pub-
lished.10 It needs to be determined whether
this vaccine will also be effective in immuno-
suppressed patients including CVID patients. 

References

1. Pischke S, Heim A, Bremer B, et al.
Hepatitis E: an emerging infectious dis-
ease in Germany? Z Gastroenterol 2011;49:
1255-7.

2. Pischke S, Wedemeyer H. Chronic hepati-
tis E in liver transplant recipients: a signif-
icant clinical problem? Minerva

Gastroenterol Dietol 2010;56:121-8.
3. Wedemeyer H, Pischke S, Manns MP.
Pathogenesis and treatment of hepatitis E
virus infection. Gastroenterol 2012;in
print.

4. Kamar N, Selves J, Mansuy JM, et al.
Hepatitis E virus and chronic hepatitis in
organ-transplant recipients. N Engl J Med
2008;358:811-7.

5. Mallet V, Nicand E, Sultanik P, et al. Brief
communication: case reports of ribavirin
treatment for chronic hepatitis E. Ann
Intern Med 2010;153:85-9.

6. Park MA, Li JT, Hagan JB, et al. Common
variable immunodeficiency: a new look at
an old disease. Lancet 2008;372:489-502.

7. Maarschalk-Ellerbroek LJ, Hoepelman IM,
Ellerbroek PM. Immunoglobulin treatment
in primary antibody deficiency. Int J
Antimicrob Agents 2011;37:396-404.

8. Pischke S, Suneetha PV, Baechlein C, et al.
Hepatitis E virus infection as a cause of
graft hepatitis in liver transplant recipi-
ents. Liver Transpl 2010;16:74-82.

9. Suneetha PV, Pischke S, Schlaphoff V, et
al. HEV-specific T-cell responses are asso-
ciated with control of HEV infection.
Hepatology 2012;55:695-708.

10. Zhu FC, Zhang J, Zhang XF, et al. Efficacy
and safety of a recombinant hepatitis E
vaccine in healthy adults: a large-scale,
randomised, double-blind placebo-con-
trolled, phase 3 trial. Lancet 2010;376:895-
902.

Article

Non
-co

mmerc
ial

 us
e o

nly




