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Discussion

The existence of latent HSV infection within
the human cornea is currently a matter of
debate." * Studies utilising organ culture and
PCR respectively identified infectious HSV or
HSV DNA in corneal tissue.'’*'® The
procedures used were not, however, able to
distinguish persistent from latent infection.
Japanese workers considered the existence of
latent HSV infection of the cornea to be proved
when their experimental definition for virus
latency was satisfied.'” None the less, their
experiments did not differentiate latent corneal
infection from low level virus persistence.?
Latent infection of the ophthalmic division of
the trigeminal ganglion could result in periodic
reactivations of the virus from this site.
Frequent reactivations might lead to the
continuous presence of the virus in the
cornea.'' *?

We failed to isolate infectious HSV and only
rarely amplified HSV DNA from corneal organ
culture media despite the use of sensitive
culture and PCR techniques and effective pro-
cedures for the concentration of both cell asso-
ciated and cell free virus. The high B-globin
PCR positivity rate with the material pelleted
from the culture media by low speed centrifu-
gation suggested that most corneas in culture
shed cells. Moreover, all five PEG precipitates
of supernatant fluid were negative for human
DNA by PCR, implying that the cells in
corneal organ culture medium were success-
fully concentrated by low speed centrifugation.
Also, three of these precipitates were HSV
PCR positive, an observation compatible with
efficient concentration of any cell free virus by
PEG. Precipitation using PEG proved as effec-
tive as ultracentrifugation for concentration of
dilute suspensions of human cytomegalovirus
from urine specimens, and had the advantage
of concentration of viral DNA.°

There were several possible explanations for
the few HSV PCR positive virus culture nega-
tive results on cell pellets of organ culture
media. Firstly, the media, DNA extracts, or
PCR mixtures might have been contaminated
with exogenous virus or DNA when the
corneas were in reality free of HSV and its
DNA. The three positive and two negative
HSV PCR results obtained with both cell pel-
lets and cell free PEG precipitates derived from
the same culture media, and the negative
results with a contamination control in every
PCR run made contamination of culture
media, DNA extracts, or PCR mixtures after
the receipt of the culture media in the virology
laboratory unlikely. The risk of contamination
of the corneal cultures during processing at the
eye bank was minimised by the techniques
used.! Other explanations for the viral DNA
positive infectious virus negative results in-
cluded false negative virus culture experi-
ments, the presence of inactivated virus, or
latent virus infection manifest as shedding of
viral DNA but not infectious virus. The first of
these was implausible given the high sensitivity
of Vero cells for primary isolation of HSV and
the almost certain absence of interfering virus
neutralising antibodies in the culture media

which contained only fetal calf and not human
serum. However, the true explanation re-
mained elusive given the controversy sur-
rounding the existence of latent HSV in the
cornea.

If the DNA positive culture negative results in
this study reflected possible latent corneal
infection, positive PCR tests on corneal culture
media could have provided a marker for such
latent infection. The reported prevalence of
apparently latent HSV infection in human
corneas varied widely in previous studies. Organ
culture experiments suggested persistent or pos-
sibly latent infection in up to 67% of human cor-
neas from patients with chronic stromal kerati-
tis."” '* Polymerase chain reaction studies gave
positivity rates of eight (73%) or four (36%) of 11
in corneas from patients transplanted for herpes
keratitis or pseudophakic corneal oedema,"” and
in one (3%) of 32, five (50%) of 10,’ three
(30%) of 10, or 10 (42%) of 24* cadaver
corneas. This large range of reported prevalences
of arguably latent HSV infection in donor
corneas could not be explained by the choice of
PCR technique. One of the three studies
employing only one set of PCR primers’ gave at
least as high a positivity rate (50%) as that using
a possibly more sensitive nested protocol (42%).*
However, different prevalences of covert previous
herpes simplex eye disease in the corneas consid-
ered suitable for transplantaton in the four
centres cannot be excluded. Therefore, we do not
know whether the relatively low rate of HSV
PCR positivity in corneal organ culture media in
the present study suggested the true prevalence
of latent HSV infection in the donor corneas
selected or in reality underestimated that preva-
lence. Failure to remove PCR inhibitors during
DNA extraction was a possible cause of the low
positivity rate for the HSV DNA with the cell
pellets derived from corneal organ culture media.
Most of the extracts were positive for B-globin
DNA. However, the residual activity inhibitory to
Taq polymerase in the extracts could have been
insufficient to prevent successful amplification of
relatively large quantities of human DNA even if
detection of low concentrations of HSV DNA
was rendered impossible.

Routine monitoring for infectious HSV of
organ culture medium from corneas being
stored before issue for transplantation seems
difficult to justify in the absence of positive
results. Active HSV infection may cause very
rare episodes of severe corneal endothelial cell
destruction during organ culture,’ but affected
corneas should be identified by microscopic
examination and discarded. Primary failure
has been described in a corneal graft with an
acceptable endothelial cell count after storage
when gross endothelial cell necrosis was identi-
fied in the fellow cornea from the same donor.'
However, this combination of events is also
probably exceptional, and would not of itself
justify monitoring of the organ culture media
of all donor corneas for infectious HSV.
Testing of similar material for HSV DNA using
the PCR would merely identify a few latently
infected corneas (if such infection exists) and
document rare instances of HSV transmission
by corneal transplantation (if this event oc-
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curs). The low rate of positivity for HSV DNA
in spent culture media from donor corneas is
consistent with the fact that ocular herpes has
been described following penetrating kerato-
plasty only rarely in patients with no preopera-
tive history of this disease.?® ' The incidence of
primary graft failure following corneal trans-
plantation? is similar to the prevalence of HSV
PCR positivity (3.8%) in spent corneal organ
culture medium in the present study. Though
trauma to the cornea during retrieval, han-
dling, storage, or transplantation, and in
particular poor eye bank® or surgical tech-
nique,” may be the major causes of primary
graft failure, a role for HSV cannot be
excluded. None the less, detection of HSV
DNA in a corneal organ culture medium could
not at present be used as an indication for dis-
carding the donor cornea. In this study none of
the three recipients of HSV DNA positive cor-
neal grafts has developed clinical consequences
attributable to HSV at up to 18 months after
transplantation.

We are grateful to Ms Pamela Gregory for assistance with the
preparation of this manuscript.
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