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Figure 4 Types of inflammatory foci: A: pure neutrophilic; B: mixed around a cytomegalic inclusion body; C:
neutrophils, plasma ceUls and lymphocytes; D: granulomatous (haematoxylin and eosin, x 100).

the latter two methods. In some series,28 as was
the case in ours, ISH has found to be less
sensitive,'419 although its use may increase the
number of diagnoses. One possible explanation
of the greater sensitivity of immunohisto-
chemistry compared with ISH is that the former
can detect more cells harbouring viral products
(antigens), which could be more numerous
than cells holding viral DNA.'213 ISH, on the
other hand, demonstrates viralDNA and there-
fore identifies cells with active replication.'422
Intracellular or extracellular influences (such
as oestrogens) can modulate or alter the CMV
replication cycle and thus explain why not all
infected cells host full viral replication and/or
harbour inclusion bodies.2930
The indiscriminate application of all of these

diagnostic methods to liver allograft biopsy
specimens is time-consuming and expensive.
The disseminated focal hepatitis pattern, such
as the one evaluated in this study, could be
useful as a basis for selecting biopsy specimens
for subsequent examination using immuno-
histochemistry and/or ISH and serve as a guide-
line for histopathology laboratories. As was the
case in this study, Paya et al'3 have reported
biopsy specimens with a disseminated focal
necrosis pattern accompanied by CMV vir-

emia, although they could not always confirm
the presence of CMV in the tissue using im-
munohistochemistry. The presence of so-called
disseminated focal hepatitis on histology should
spark a search for CMV. An algorithm is pro-
posed for determining when such techniques
can be effectively used (fig 5). The time post-
transplant during which patients are at in-
creased risk of CMV infection (46 + 19 post-
transplant days) is another parameter which
should be borne in mind when deciding on the
additional use of ISH and/or immunohisto-
chemistry on histological sections.
Demonstration ofinfected liver allograft cells

using immunohistochemistry in the absence of
allograft dysfunction or a histological in-
flammatory lesion and negative on culture,
raised questions as the validity of certain ac-
cepted methods of diagnosing CMV hepatitis.
The great sensitivity of immunohisto-
chemistry` and other new techniques such as
PCR'2 for detecting antigens or genomes of
latent viruses (permanent infection without
replication or disease) makes it advisable that
the clinician be informed as to whether or not
CMV positive results on the above methods
coincide with microscopic lesions on staining
with haematoxylin and eosin.
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Histlogical diagnosis of cytomegalovinus hepatitis in liver allografts

CMV cultures and serology?
CMV infection risk period?
Other opportunistic viruses?
Other histological diagnoses?

Figure S Proposed algorithm for diagnosing CMV hepatitis
haematoxylin and eosin.
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