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Abstract

In a group of 29 AIDS patients with biopsy-proven human cytomegalovirus (HCMV) gastrointestinal disease
(GID), HCMV GID was shown to correlate mostly with systemic HCMYV infection. The antiviral induction treatment
(IT) with either ganciclovir (GCV) or foscarnet (PFA) caused a significant reduction in the level of HCMV
antigenemia, viremia and leukoDNAemia, and a complete virus clearance or a sharp drop of viral load in the blood
of 13/13 patients and in the gastrointestinal (GI) mucosa of 12/13 (92%) patients in the GCV arm, and in the blood
of 13/14 (93%) patients and in the GI mucosa of 10/12 (83%) patients in the PFA arm of the study, respectively.
Similarly, the clinical response was good in 13/15 (87%) patients in the GCV arm and in 13/14 (93%) patients in the
PFA arm. In addition, the finding that 2/6 patients positive for HCMYV isolated from both GI mucosa and blood
prior to IT were still positive in the GI tract after IT, suggested that IT could be prolonged to clear the virus from
GI tract. In conclusion, both GCV and PFA showed a remarkable systemic and local antiviral effect in the treatment
of HCMV GID in AIDS patients. © 1997 Elsevier Science B.V.
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! This work was carried out in association with the members
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centers and contributing investigators is included in Appendix Human cytomegalovirus (HCMV) disseminated

A) disease is found at autopsy in up to 90% of

1. Introduction
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patients with AIDS (Drew, 1992) representing a
major cause of morbidity and mortality. Although
retinitis is the most common organ localization of
HCMYV disease, gastrointestinal disease (GID) of
both the upper and lower tract is reported as
occurring with a frequency of < 15% (Jacobson
and Mills, 1988). Diagnosis of HCMV GID is
often difficult (Blanshard et al., 1995) and multi-
ple criteria, i.e., clinical, endoscopic, histologic
and virologic, must be adopted for a correct
diagnosis (Cotte et al., 1993). Early diagnosis is
mandatory to initiate a timely antiviral treatment.

The present study evaluates the following issues
in a group of 29 AIDS patients with biopsy-
proven HCMV GID: (i) the correlation between
HCMV GID (lower or upper) and levels of
HCMV  viremia, antigenemia and leukoD-
NAemia; (ii) the effect of antiviral induction treat-
ment (IT) with either ganciclovir (GCV) or
foscarnet (PFA) on virologic and clinical re-
sponses; (iil) the potential anti-HIV effect of PFA.
Results indicate that: (i) in most patients HCMV
disease correlates locally with systemic HCMV
infection; (ii) IT with either GCV or PFA is
highly effective both at a systemic and local level;
(iti) the anti-HIV effect of PFA IT was not shown
to be significant in the restricted number of pa-
tients studied.

2. Materials and methods
2.1. Patients

Twenty-nine patients with AIDS were enrolled
in the study according to the following inclusion
criteria: endoscopically- and histologically-proven
first episode of HCMYV upper (esophagitis, gastri-
tis) or lower (colitis, proctitis) GID; documented
HIV infection/disease; > 18 years of age; exclu-
sion of current or potential pregnancy; and in-
formed consent. Exclusion criteria were: presence
of other concomitant gastrointestinal (GI) infec-
tion (fecal samples for bacterial cultures, and for
ova and parasites, were obtained and assessed
before inclusion of patients in the study); crea-
tinine clearance < 60 ml/min; absolute neutrophil
count < 750/ul; hemoglobin < 80g/l; platelets <

25000/ul; treatment with potentially nephrotoxic
drugs (aminoglycosides, amphotericin B, intra-
venous pentamidine, intravenous cotrimoxazole);
concomitant treatment with AZT, DDI, DDC,
GMCSF, GCSF, interferon or any other experi-
mental drug; presence of severe respiratory or
neurologic disease; <3 months quoad vitam
prognosis apart from HCMV GID; Karnovsky
< 50; treatment with HCMV drugs in the last
months before inclusion; known hypersensitivity
to GCV or PFA; and breast-feeding. All patients
were enrolled in 10 different Infectious Disease
Centers (in association with local gastroenterol-
ogy and pathology centers) in Northern Italy and
were stratified into 2 groups: upper GID
(esophagitis, gastritis, duodenitis) or lower GID
(colitis, proctitis). The protocol was approved by
the local ethics committees and all subjects gave
written informed consent.

2.2. Antiviral treatment

Patients enrolled in each group were random-
ized to receive either GCV (5 mg/kg twice daily)
or PFA (90 mg/kg twice daily) for a 3-week
period. GCV was administered as a 1 h infusion,
whereas PFA as a 2 h infusion with 750—1000 ml
of normal saline to reduce the risk of renal dam-
age (Deray et al., 1989). Treatment with antiretro-
viral drugs was discontinued during the study.

2.3. Quantitation of clinical and laboratory
parameters

Before initiation and at the end of IT clinical
and laboratory parameters were evaluated and
quantified. Clinical symptoms associated with
HCMV GID of the upper (nausea, vomiting,
restrosternal pain, food sticking, pain at swallow-
ing) or lower (nausea, vomiting, abdominal pain)
GI tract were each quantified according to the
following scores: 0, absent; 1, mild; 2, moderate;
3, severe. The number of daily stools, their consis-
tency and the presence or absence of blood was
recorded. Macroscopic lesions were evaluated
during endoscopic examination and quantified.
For the upper GI tract, 0 indicated normal mu-
cosa; 1, erythema/friability; 2, <3 separate ero-
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sions; 3, > 3 separate erosions or confluent circu-
lar erosions; 4, ulcers present. For the lower GI
tract: 0, indicated normal mucosa; 1, distorted or
absent mucosal vascular pattern/granularity; 2,
erythema/friability; 3, single or multiple small ( <
5 mm) ulcers, fewer than 10 per 10 cm segment; 4,
large ulcer (> 5 mm) or more than 10 ulcers per
10 cm fragment. Prior to IT, at least three mucosa
biopsy samples were routinely taken at the level of
each mucosal lesion and, sometimes, of normal
mucosa. At the end of IT, mucosal biopsies were
taken from any area of abnormality and from the
areas where HCMV had been found prior to IT.
Histopathology was quantified on biopsy samples
by counting the number of intranuclear inclusion-
bearing cells (IIBC) per section (at least two levels
per block were examined) and by evaluating the
degree of inflammation. In detail, IIBC per sec-
tion were scored as follows: 0, absent; 1, <35; 2,
5-10; 3, >10; 4, presence of IIBC in an ulcer.
The degree of inflammation was scored as follows:
0, absent; 1, mild; 2, moderate; 3, marked; 4,
presence of ulcers.

2.4. Quantitation of virologic parameters

HCMYV quantitation in blood was achieved on
peripheral blood leukocytes (PBL) by performing
the following assays, which have been previously
reported and shown to be highly sensitive for
HCMV quantitation and evaluation of antiviral
treatment effectiveness (Gerna et al., 1994). The
viremia assay was performed by inoculating 2 x
10° PBL onto a monolayer of human embryonic
lung fibroblasts in a shell vial. Following 24 h
incubation, cells were fixed and stained by immu-
nofluorescence using a monoclonal antibody reac-
tive with the 72 kD major immediate-early
protein. The number of infected cells showing
stained nuclei was counted and recorded as the
number of inoculated PBL carrying infectious
virus (Gerna et al., 1990). The antigenemia assay
was performed using cytospin preparations of 2 x
10° PBL which were stained with a pool of 3
monoclonal antibodies reactive with 3 different
epitopes of the HCMV lower matrix phospho-
protein pp65. Quantitation of antigenemia was
achieved by counting the number of pp65-positive

nuclei/2 x 10° PBL examined (Gerna et al., 1992).
Quantitation of HCMV DNA in PBL or leukoD-
NAemia (L-DNA) was achieved by a PCR
method previously described (Gerna et al., 1994).
The amount of viral DNA was expressed as the
number of HCMV genome equivalents (GE)/1 x
10° PBL examined. Conventional HCMV isola-
tion was routinely performed on blood using
aliquots of 2 x 10° PBL and, whenever possible,
on the GI tract using GI biopsy samples.

In addition, HIV-1 genomic RNA was
quantified in plasma from 9 patients treated with
PFA before and at the end of IT. In parallel, 8§
additional patients treated with GCV were tested
for quantitative HIV-1 genomic RNA determina-
tion. Quantitation of HIV-1 plasma viremia was
achieved by reverse transcription-PCR using the
previously reported methodology by Menzo et al.
(1992) and reagents kindly provided by the same
authors. Furthermore, all 17 patients were as-
sayed for quantitation of serum HIV-1 p24 anti-
gen following immune complex dissociation by
using a commercial enzyme-linked immunosor-
bent assay (Coulter, Hiealeah, FL).

2.5. Evaluation of efficacy

The evaluation of the virologic and clinical
response to antiviral treatment was performed as
reported below. The virologic response in blood
was considered complete or good when HCMV
clearance or > 90% reduction in viral load was
evidenced by all assays. The local response to
antiviral treatment in the GI mucosa was evalu-
ated as follows: 1, complete response, correspond-
ing to disappearance of IIBC; 2, good response,
when the number of IIBC decreased by at least 2
steps; 3, partial response, when the decrease in
number of IIBC was limited to one step; 4, no
change in number of IIBC; 5, increase in number
of IIBC. The evaluation of the clinical response
adopted the same scoring system with respect to
baseline GI symptoms: 1, disappearance (com-
plete response); 2, > 50% improvement (good
response); 3, <50% improvement (partial re-
sponse); 4, no change; 5, progression. In addition,
the macroscopic (endoscopic) and the microscopic
response (with respect to inflammation) were eval-
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Pre-IT clinical and virologic findings in 15 AIDS patients with biopsy-proven GID treated with ganciclovir

Pt. no., GID site, months after AIDS diagnosis (CD,4/ul) HCMV quantitation in blood

GI biopsy lesion score®

Ag. Vir. L-DNA (no. GE) Macr. Micr.
Incl Infl.
G2, U, 12 (5 93 10 2558 4 1 2
G 15 L, 012 9 3 551 4 2 4
G 18, U, 5 (111) 0 0 35 4 1 3
G 25, U, 0 (36) 0 0 <15 4 1 2
G 33, U, 15 (6) 157 ND 3398 3 1 4
G35 L, 117 40 ND 316 1 1 2
G41, U, 0 (87) 12 0 175 4 2 2
G 47, U, 0 (120) 29 4 400 3 1 4
G 50, U, 24 (5) 68 15 15850 1 2 2
G 54, U, 1 (17) 16 0 3981 2 1 2
G 56, U, 15 (7) 18 5 2100 4 2 3
G 57, L, 0 (30) 11 2 2118 1 3 3
G 58, L, 903 1000 185 40 000 4 2 2
G 61, U, 0 (44) 0 0 <15 4 2 4
G 118, U+L, 5 (12) 7 0 631 2 3 2

Abbreviations: Ag., antigenemia; Vir., viremia; L-DNA, leukoDNAemia; GE, genome equivalents; Macr., macroscopic (endoscopic)
evaluation of GI lesions; Micr., microscopic evaluation of GI biopsy; Incl., inclusion bodies.; Infl., inflammation; ND, not done; U,

upper GID; L, lower GID; IT, induction treatment.

2 Score 0—4, from no lesion to most severe lesions, as reported in Section 2.

uated according to the same criteria. Thus, a
complete or good response was obtained with
scores of 1 or 2, a partial or absent response with
scores of 3 or 4, respectively.

2.6. Statistical analysis.

Means of paired data were compared by using
the Wilcoxon matched pair test, whereas means of
unpaired data were compared by using the Kol-
mogorow-Smirnov two sample test. Difference in
distribution was evaluated by using the Fisher’s
exact test.

3. Results

3.1. Pre-IT correlation of HCMV presence in GI
mucosa and blood

IIBC presence was the major criterion for defin-
ing the pathogenic role of HCMV in GI mucosa

and for selecting patients. On the whole, 29 pa-
tients completed the study: 15 in the GCV and 14
in the PFA arm. In the GCV group, GID was
relevant to the lower GI tract in 4 patients,
whereas it involved the upper tract in 10 patients
and both tracts in the last patient. The time
elapsed after AIDS diagnosis was 0—24 months
with a median of 1 month. The IIBC score was in
the range of 1-3. Virus was detected in blood by
viremia, antigenemia, and L-DNA in 7 patients,
by antigenemia and L-DNA in 5 patients, by
L-DNA only in one patient, whereas it was not
detected at all in 2 patients (Table 1).

On the other hand, in the PFA group GID
involved the upper GI tract in 12 patients, the
lower tract in one patient and both tracts in an
additional patient. Time elapsed after AIDS diag-
nosis was 0—12 months with a median of 3
months. Again, the IIBC score was in the range of
1-3. HCMYV was detected in blood by all 3 assays
in 11 patients and by 2 assays (antigenemia and
DNAemia) in the remaining 3 patients (Table 2).
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Pre-IT clinical and virologic findings in 15 AIDS patients with biopsy-proven GID treated with foscarnet

Pt. no., GID site, months after AIDS diagnosis (CD,/ul) HCMV quantitation in blood

GI biopsy lesion score®

Ag. Vir. L-DNA (no. GE) Macr. Micr.
Incl. Infl.
G1,U,5(®) 650 36 17 080 1 3 4
G 11, U, 7 (6) 210 48 10 000 4 3 3
G 19, U, 2 (16) 4 0 105 4 1 4
G 24, U, 8 (1) 94 31 19992 4 1 4
G 37, U+L, 04 29 3 1588 2 3 4
G 38, U, 0(22) 6 3 281 4 2 4
G 40, U, 3 (77) 1 0 80 4 2 4
G 52, U, 12 (19) 800 10 17 783 1 3 2
G 107, U, 0 (14) 18 1 3270 4 3 2
G 114, U, 0 (24) 15 9 720 4 3 4
G 126, U, 3 (6) 118 40 3820 2 3 3
G 128, U, 2 (23) 9 0 540 4 3 3
G 204, L, 4 (13) 123 43 4870 4 2 4
G 301, U, 12 (5) 11 11 40 4 3 4

4 See Table 1.

Prior to IT, GI mucosa biopsy samples were
available for virus isolation from 11 patients with
IIBC who completed the study as well as from 4
patients (G10, G14, G34, G62) positive for IIBC
who could not be enrolled in the study (Table 3).
Using GI samples, HCMV was isolated from 7
patients (47%) and HSV from 3 patients, whereas
no virus was recovered from 5 patients. In a single
patient (G47 of the GCV arm) both HCMV and
HSYV were isolated: HCMV according to the rapid
shell vial assay and HSV according to the conven-
tional isolation procedure. In all but 2 of these 15
patients HCMV was recovered from blood,
whereas it was isolated from the biopsy sample of
one of the 2 patients negative for virus isolation
from blood. Thus, on the whole, HCMV was
recovered from the GI tract of 6/13 patients with
IIBC and infectious virus in blood, and of 1/2
patients with IIBC and no infectious virus in
blood (Table 4).

In addition, 22 patients with AIDS and GI
symptoms underwent GI biopsy for potential in-
clusion in the study. All of them were negative for
IIBC and, thus, excluded from the study. How-
ever, it appeared interesting to examine virus iso-
lation findings obtained on GI biopsy samples

and blood from these patients. In fact, HCMV
was recovered from GI biopsy samples negative
for IIBC of 3/5 patients with positive isolation
from blood (adenovirus was recovered from the
other 2 patients), but it was also isolated from
2/17 patients negative for either IIBC in GI mu-
cosa samples or HCMYV isolation from blood
(Table 4). On the whole, no significant difference
in virus isolation rate was found between patient
groups with and without IIBC, whereas the virus
isolation rate was significantly higher (P < 0.05) in
the group of patients with HCMV in blood as
compared to the group of patients without
HCMYV in blood (Table 4).

3.2. Virologic evaluation of the effect of antiviral
treatment

The virologic response to antiviral treatment
was evaluated as follows: (i) systemically, on
blood, by quantifying levels of viremia, antigene-
mia and L-DNA before and after IT; (ii) locally,
on GI biopsy samples by quantifying the number
of IIBC per histologic section of biopsy tissue
before and after IT. No virologic parameter was
considered more suitable than IIBC for a reliable
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Table 4

HCMYV isolation rate from GI biopsy samples taken from AIDS patients with suspected GID

Histology HCMYV isolation (%) P
HCMV in blood Lack of HCMV in blood Total

w IIBC® 6/13 (46) 1/2 (50) 7/15 (47) NS

w/o IIBC 3/5 (60) 2/17 (12) 5/22 (23) 0.055

Total 9/18 (50) 3/19 (16) 12/37 (32) <0.05

pP? NS NS NS

# Fisher’s exact test. NS, not significant.
® TIBC, intranuclear inclusion-bearing cells.

evaluation of the local effect. At the end of IT a
highly significant decrease in levels of viremia,
antigenemia and L-DNA was observed in both
GCYV and PFA arms of the study (Table 5). On
the other hand, no significant difference was
found in pre-IT as well as post-IT levels of differ-
ent viral parameters between the two arms of the
study (Table 5).

In detail, in the GCV arm 12/12 patients for
antigenemia, 7/7 patients for viremia and 13/13
patients for DNAemia showed a complete or
good response. Thus, on the whole, all patients
(13/13) responded virologically to GCV IT (Table
6). In the PFA arm 13/14 patients for antigene-
mia, 10/11 patients for viremia and 12/14 patients
for DNAemia gave a complete or good response
(Table 6). Thus, PFA IT was highly effective in
eliminating or sharply decreasing HCMV or
HCMYV markers in blood of 13/14 patients (93%).
In patient G52 (Table 2) levels of all 3 viral
parameters remained unaltered at the end of IT,
even though the HCMYV isolates recovered before
and after IT were susceptible to PFA.

On the other hand, the local response at the GI
level was found to be complete or good (disap-
pearance or 2 grade reduction in number of IIBC)
in 12/13 (92%) patients in the GCV arm, and in
10/12 (83%) patients in the PFA arm (Table 6).
As for virus recovery, HCMV was isolated from
GI biopsy samples in 6/10 (60%) patients tested
before IT (5 blood-positive and one blood-nega-
tive for HCMYV isolation), whereas HCMV was
not recovered in the remaining 4 patients (3
blood-positive and one blood-negative) (Table 3).

Following IT, of the 6 patients HCMV-positive in
the GI mucosa (3 were treated with GCV and 3
with PFA), 2 (1 treated with GCV and 1 with
PFA) were still HCMV-positive in the GI tract
after IT, even though to a lesser extent. However,
in the meantime, both patients became negative
for virus recovery from blood, as also noted for
the other 4 patients clearing virus from GI tract
(Table 3).

3.3. Clinical, macroscopic and microscopic
response

The clinical response was complete or good in
13/15 patients (87%) in the GCV arm, and in
13/14 (93%) patients in the PFA arm (Table 6).
Macroscopic (endoscopic) and microscopic (infl-
ammation process) responses were less significant:
73% (11/15 patients) and 54% (7/13) in the GCV,
and 64% (9/14) and 50% (6/12) in the PFA arm,
respectively (Table 6). No significant difference in
the percentage of responders was found between
the two arms of the study for any of the virologic
and clinical parameters considered (Table 6).

3.4. Evaluation of the anti-HIV-1 effect of PFA
IT

The potential anti-HIV-1 effect of PFA was
evaluated in 9 patients with AIDS and HCMV GI
localization who underwent PFA IT by compar-
ing levels of plasma HIV-1 RNA and p24 antigen
before and after IT (Table 7). A control group
consisted of 8 additional patients with AIDS and
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Table 5

Virologic response to GCV and PFA IT in blood of 15 and 14 patients with AIDS and biopsy-proven GID respectively

HCMYV virologic parameter Blood sample taken

GCV median value (range)

PFA median value (range) P?

Antigenemia Pre-IT 16 23.5 NS
(0-1000) (0-800)
Post-IT 0 0 NS
0-7) (0-1000)
p® 0.002 0.01
Viremia Pre-IT 2 9.5 NS
(0-185) (0-48)
Post-IT 0 0 NS
P® 0.018 0.016
DNAemia Pre-IT 631 2429 NS
(< 15-40 000) (40-19 992)
Post-IT <15 <15 NS
(< 15-40) (<15-11220)
p® 0.001 0.001

# Kolmogorow-Smirnov two sample test. NS, not significant.
® Wilcoxon matched pair test.

HCMYV GI localization who were studied for the
same HIV-1 parameters prior to and after GCV
IT. A slight decrease in median levels of plasma

Table 6
Response to GCV or PFA IT in AIDS patients with GID

HCMV Responders?®/total patient num-  P®

ber (%) after IT with

GCV PFA

Viral load® 13/13 (100) 13/14 93) NS

Antigenemia 12/12 (100) 13/14 (93) NS
Viremia¢ 7/7 (100) 10/11 (91) NS
DNAemia¢ 13/13 (100) 12/14 (86) NS
Endoscopy*® 11/15 (73) 9/14 (64) NS
Microscopy

1IBC! 12/13 (92) 10/12 (83) NS

Inflammation®  7/13 (54) 6/12 (50) NS
Clinical® 13/15 (87) 13/14 (93) NS

 Patients showing a complete or good response according to
criteria reported in Section 2.

® Fisher’s exact test. NS, not significant.

¢ >90% reduction in level as determined by all 3 assays.

4 <90% reduction in level.

¢ Disappearance or > 50% improvement of endoscopic lesions,
inflammation or clinical symptoms, respectively.

fIIBC, intranuclear inclusion-bearing cells. Disappearance or
reduction in IIBC number from >10 to <5/section.

HIV-1 RNA and p24 antigen was observed in
patients treated with PFA IT. Mean HIV RNA
plasma viremia as well as HIV p24 antigen levels
slightly decreased in the PFA IT (4.12 versus 4.03
log,, HIV RNA copies, and 213.7 versus 157.6
pg/ml, respectively) compared to the GCV IT
group, in which the relevant levels slightly in-
creased during treatment (3.36 versus 3.79 log,,
HIV RNA copies and 180.7 versus 201.0 pg/ml,
respectively). However, no statistically significant
difference between pre-IT and post-IT mean levels
of both parameters was observed in either group
of patients (Table 7).

4. Discussion

Three major issues were addressed in this study:
(1) the diagnosis of HCMV GID and its correla-
tion with systemic HCMYV infection (presence of
HCMYV in blood); (ii) the evaluation of the viro-
logic response to antiviral treatment with either
GCYV or PFA, both at the local (GI mucosa) and
systemic (blood) level; (iii) the contextual evalua-
tion of the potential anti-HIV effect of PFA IT in
a minor number of patients who received PFA
because of HCMV GID.
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Table 7

Effect of GCV or PFA IT on HIV plasma RNA and p24 levels of 9 and 8 AIDS patients with HCMV disseminated infection and

GID respectively

Patient group Blood sample taken

HIV median levels (range)

Plasma RNA (log,, GE/ml)*

p24 (pg/ml)

PFA, 9 patients Pre-IT
Post-IT

Pd

GCV, 8 patients Pre-IT
Post-IT

Pd

(4.6-6.39)

(4.3-6.39)

(4.3-6.17)

(4.3-6.3)

112.5
(<20-775)°
62.0
(<20-648)°
NS

154.0
(<20-517)°
78
(<20-634)°
NS

2 GE, genome equivalents.

® ] patient was negative (<20 pg/ml).
¢ 2 patients were negative.

4 Wilcoxon matched pair test.

The first issue regards the well-known difficulty
in diagnosing HCMV GID based on the contex-
tual evaluation of clinical, endoscopic, histologic
and virologic findings (Cotte et al., 1993). The
following conclusions can be drawn from the data
reported in this study: (i) infectious HCMV is
detected both in GI mucosa and blood of the
majority of patients with AIDS and GID, while
other DNA viruses, such as HSV or adenovirus,
may mask HCMYV during the virus isolation pro-
cedure from the GI tract; (i) in a minority of
patients with AIDS and GID, infectious HCMV
may be present in the GI tract and cause disease
without being detectable in blood; (iii)) a close
correlation does not seem to exist between IIBC
in GI mucosa and HCMYV isolation from GI
biopsy samples.

HCMYV GID in patients with AIDS must be
considered a local manifestation of a systemic
disease. Thus, we believe that it is crucial to
evaluate the presence of HCMV in both blood
and GI mucosa not only on a qualitative, but also
on a quantitative basis. Nonetheless, despite well
defined HCMYV quantification methods in blood
through determination of HCMV antigenemia,
viremia (Gerna et al., 1990) and L-DNA (Gerna
et al., 1994), HCMYV quantification in GI mucosa

appears to be more complicated. The major draw-
back in local HCMYV quantitation by either PCR
or titration of infectious virus derives from the
risk that results are altered by HCMYV presence in
contaminating blood (leukocytes or plasma). Re-
cently, a paper was published correlating high
HCMYV DNA levels in GI biopsy samples with
HCMV GID in AIDS patients (Cotte et al.,
1993). However, viral DNA was not quantified by
the same PCR method in blood and the presence
of infectious virus in blood of nearly all AIDS
patients with GID contributed to strengthen the
suspicion that the local HCMV DNA results
could be biased by the virus present in blood. In
the present study the virus isolation rate in pa-
tients with HCMV in blood was significantly
higher than in the group of patients without
HCMYV in blood. For this reason, we preferred to
program our study to rely upon IIBC quantita-
tion rather than quantifying virus by PCR in GI
samples as we did in blood leukocytes.

It has been shown that IIBC are, by far, less
common than an atypical cytopathic effect (Fran-
cis et al., 1989) and that histology has a sensitivity
of 30-54% compared to HCMV recovery from
GI biopsies, while both histology and cultures
show a sensitivity of 38—58% compared to in situ
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hybridization (Clayton et al., 1989; Roberts et al.,
1988; Wu et al., 1989). However, inadequate tis-
sue sampling may partially account for the low
sensitivity of routine histology in these studies
(Hackman et al., 1994). In our series the compara-
ble sensitivity of IIBC and culture (40 versus 32%)
in detecting HCMYV in the GI mucosa was partly
explained by the relatively poor HCM V-specificity
of IIBC which was documented by the compara-
ble (P> 0.05) HCMYV isolation rate in patients
with and without IIBC and, on the other hand, by
the recovery of HSV from GI samples of some
patients with IIBC. However, the strong local
response to antiviral treatment obtained in either
the GCV or the PFA arm of the study in terms of
disappearance or sharp drop in number of IIBC
in the great majority ( > 85%) of patients indicates
that IIBC represent a valuable parameter for di-
agnosing HCMYV GID. The good clinical response
obtained in parallel substantiates this conclusion.

On the other hand, the virologic response was
striking when considered on blood virologic
parameters determined prior to and after IT with
either GCV or PFA. These results appear some-
what comparable to those previously reported by
our group on the effect of PFA IT on quantita-
tion of HCMV in PBL and aqueous humor of
patients with AIDS and HCMYV retinitis (Gerna
et al.,, 1994). However, as previously reported in
the HCMV retinitis study, the local effect of
antiviral IT in the GID study was slower to
develop than the systemic effect, at least in a
minority of patients, thus suggesting the need for
more prolonged treatment to achieve local virus
clearance. On the whole, clinical and local results
of our study are largely comparable to those
obtained by Blanshard et al. (1995) in the first
randomized comparative study of GCV and PFA
in the IT of HCMV GID. However, this study did
not pay attention to the effect of antiviral treat-
ment on virus in blood.

In the GID series of patients, only a single
patient did not respond at all to IT virologically,
and this was in the PFA arm of the study (patient
G52). Antiviral susceptibility testing of HCMV
strains present in blood of this patient by the
conventional plaque-reduction assay using viral
isolates (Sarasini et al., 1995) as well as by the

rapid screening for resistance of primary isolates
of HCMV from culture-positive blood samples
(Gerna et al., 1995) showed an apparent normal
susceptibility to PFA. Whether the discrepancy
between the in vivo resistance and the in vitro
susceptibility of HCMYV strains from this patient
could be due to the possible presence of a mixed
viral population or to the recently reported delay
in viral growth of HCMYV strains showing PFA-
resistance (Baldanti et al., 1996) remains to be
determined.

Finally, the repeatedly reported (both in vitro
and in vivo) anti-HIV effect of PFA (Sandstrom
et al., 1985; Gaub et al., 1987; Bergdahl et al.,
1988; Jacobson et al., 1988; Studies of Ocular
Complication of AIDS Research Group and the
AIDS Clinical Trial Group, 1992; Reddy et al.,
1992; Fletcher et al., 1994) was not confirmed in a
small number of patients treated with PFA IT
compared to an equally small number of patients
treated with GCV IT (controls). In fact, the slight
reduction (26%) in serum HIV p24 mean level as
well as in HIV-1 plasma RNA (19%) observed in
the PFA IT group was not found to be statisti-
cally significant.

In conclusion, the reported study shows that: (i)
HCMYV GID is mostly associated with systemic
HCMYV infection, while IIBC seem to represent a
sufficiently reliable parameter for diagnosing
HCMYV GID; (ii)) both GCV and PFA IT are
highly effective in inducing a good virologic re-
sponse in the great majority of patients with
AIDS and HCMV GID; and (iii) an anti-HIV
effect of PFA IT was not seen for either HIV-1
serum p24 antigen and plasma RNA levels.
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Appendix A

The following are the participating centers and
contributing investigators of the Italian Foscarnet
GID Study Group.

(1) Infectious Disease Centers: Ospedale L.
Sacco, Milano: M. Moroni, A. D’Arminio, S.
Antinori, F. Milazzo, M. Coen, A. Cargnel, A.
Fasan; Spedali Civili, Brescia: G.P. Carosi, F.
Castelli, L. Tommasoni; Ospedale Civile, Pia-
cenza: F. Alberici, P. Viale; Ospedale Civile,
Padova: P. Cadrobbi, P. Crivellaro; Presidio Os-
pedaliero Cremonese, Cremona: G. Carnevale, A.
Pan; Ospedale di Circolo, Busto Arsizio: F. Suter,
G. Marchetti; Ospedale Maggiore, Bologna: F.
Gritti; Ospedali Riuniti, Bergamo: G. Gavazzeni,
M.G. Finazzi; Ospedale C. Poma, Mantova: F.
Scalzini, P. Costa; Ospedale S. Raffaele, Milano:
A. Lazzarin, N. Gianotti; Policlinico Gemelli,
Roma: L. Ortona, A. Antinori, A. Amassari; Os-
pedale Civile, Rimini: R. Ciammarughi, M.T.
Martelli.

(1) Gastoenterology Centers: Ospedale L. Sacco,
Milano: G. Bianchi Porro, F. Parente; Spedali
Civili, Brescia: R. Cestari, F. Missale; Ospedale
Civile, Piacenza: P. Viale; Ospedale Civile,
Padova: S. Carniato; Presidio Ospedaliero Cre-
monese, Cremona: P. Bodini; Ospedale di Circolo,
Busto Arsizio: F. Rocca; Ospedale Maggiore,
Bologna: G. Sciaretto, E. Malagutti; Ospedali Ri-
uniti, Bergamo: M. Girola, E. Pelizzari; Ospedale
C Poma, Mantova: A. Caprini; Ospedale S. Raf-
faele, Milano: A. Titobello, L. Fanti; Policlinico
Gemelli, Roma: R. Coppola.

(1) Histopathology Centers: Ospedale L. Sacco,
Milano: G.Costanzi, L. Vago; Spedali Civili,
Brescia: V. Villanacci, P. Grigolato; Ospedale
Civile, Piacenza: A. Zangrandi; Ospedale Civile,
Padova: A. Cecchetto, S. Corsini; Presidio Os-
pedaliero Cremonese, Cremona: E. Betri, E.
Bersiga; Ospedale di Circolo, Busto Arsizio: F.
Ravetto; Ospedale Maggiore, Bologna: G.P.
Casadei, G. Baruzzi; Ospedali Riuniti, Bergamo:
A. Parma, A. Sonzogni; Ospedale C. Poma, Man-
tova: A. Bellomi; Ospedale S. Raffaele, Milano:
A. Cantaboni, M. Freschi; Policlinico Gemelli,
Roma: Vecchio; Policlinico S. Matteo, Pavia: R.
Fiocca.

(iv) Virology Centers: Universita di Milano: M.
Barbi; Universita di Modena: M. Portolani; Uni-
versita Cattolica, Roma: P. Cattani.
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