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Frequent occurrence of hepatic lesions in boutonneuse fever

D. H. WALKER!, A. STAITI®, S. MANSUETO?, G. TRINGALI*

Summary

Seven consecutive Sicilian patients with boutonneuse fever but without
clinical symptoms of hepatic disease underwent hepatic biopsy and had similar
hepatic lesions. Foci of hepatocellular necrosis were infiltrated with predomi-
nantly mononuclear leukocytes. No intact Rickettsia conorii were identified in
the tissues by immunofluorescence. The apparent high frequency of viscero-
tropism in boutonneuse fever conforms to the recent observations of severe
illness in what had often been described previously as a benign rickettsiosis.
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Introduction

Human infection by Ricketisia conorii has generally been considered a be-
nign rickettsiosis with rare fatality or severe complications. However, numerous
recent reports from southern Europe and South Africa have documented that
malignant boutonnecuse fever (Grillo-Reina et al., 1982; Raoult ¢t al.. 1983:
Gearetal., 1983; Houvenaeghel et al., 1984; Ruizetal., 1983, 1984; Pallot et al.,
1984; Ruiz et al., 1985) does occur and may result in fatal outcome.

The frequency of boutonneuse fever with visceral as well as cutaneous
involvement has been considered to be low. Serum hepatic enzyme concentra-
tions are elevated in boutonneuse fever, and hepatic lesions in biopsy and
autopsy specimens have been described (Guardia et al., 1974; Faureetal., 1977;
Moncharmont et al., 1981; La Rosa et al., 1981, 1982; Staiti, 1982; Morreale
and Mansueto, 1983). There 1s, however, no consensus about the pathogenesis
of hepatic injury. In this report we describe the hepatic findings in biopsy
specimens from seven patients with boutonneuse fever who were selected only
by their consent to hepatic biopsy.

Correspondence: Dr. David H. Walker. Department of Pathology, University of North Carolina,
Chapel Hill, N.C. 27514, USA
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Patients and Methods

Patients. During 1983 and 1984, seven patients suspected of having boutonneuse fever were
evaluated by Dr. Staiti in Barcellona (Italy) and by Dr. Mansueto in Palermo and consented to
hepatic needle biopsy. The clinical and serologic data supporting the diagnosis of infection by
Rickettsia conorii are presented in Table 1. Two patients had a four-fold rise in titer of antibodies to
R. conorii documented by indirect immunofluorescent antibody assay (Philip et al., 1976). All seven
had serum antibodies to R. cororii; five patients, at a titer of 1:160 or higher. All seven had a “tache
noire” and fever. Five had a rash as well. Thus, the diagnosis was confirmed in two and very probable
in the other five. None had signs or symptoms of hepatic disease.

Laboratory data. Clinical records were reviewed for serum concentrations of lactate dehydro-
genase, alanine aminotransferase. aspartate aminotransferase, gamma-glutamyl transpeptidase. al-
kaline phosphatase, and bilirubin.

Liver biopsy histology and immunofluorescence for R. conorii. The hepatic needle biopsies were
fixed in neutral buffered 4% formaldehyde, dehydrated in a series of increasing ethanol concentra-
tions, embedded in paraffin, sectioned at 4 um and stained with hematoxylin-eosin as well as
phosphotungstic acid-hematoxylin for fibrin, Yerhoeft-Van Gieson for elastic tissue, reticulin, and
Perl’s Prussian blue for iron. An adjacent serial section was affixed to a microscopic slide with Elmer’s
glue, deparaffinized in xvlene. digested with trypsin, and stained by direct immunofluorescence with
a conjugate reactive with R. conorii as previously described (Walker and Cain, 1978; Montenegro
et al., 1983).

Results

The laboratory data and results of evaluation for presence of hepatic lesions
and R. conorii are presented in Table 2. The moderate elevations of serum
concentrations of LDH, AST, and ALT are compatible with the presence of
scattered foci of hepatocellular necrosis, which involved only a small proportion
of hepatocytes (Fig. 1). The lobular location of these lesions and the absence of
involvement of portal triads 1s reflected in these results that there were no
striking deviations of serum bilirubin and alkaline phosphatase during the acute
illness. It is remarkable, nevertheless, that all biopsy specimens contained le-
sions which appeared to fit the sequence of hepatocellular necrosis followed by
focal, predominantly mononuclear, inflammatory reaction. Yet, in no patient
were intact immunofluorescent SFG rickettsiae identified in the tissue. Under-
lying alcoholic or other hepatic injury may have caused fatty change in some of
these patients. No other specific lesions indicative of hepatitits B virus infection
or alcoholic injury were 1dentified.

Discussion

The investigation confirms the reports of Guardia et al. (1974) and Faure et
al. (1977) who described hepatic lesions in patients with boutonneuse fever. We
do not believe that the lesions are granulomatous hepatitis, but rather they are
foci of hepatocellular necrosis and predominantly mononuclear reaction to the
necrosis at sites of infection by R. conorii. The lesion differs from a true granu-
loma in that it is not an aggregate of epithelioid macrophages in contrast to the
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Fig. 1. All photomicrographs are of hematoxylin-eosin stained sections of liver biopsies. a) Acido-
philic hepatocellular necrosis is present in the hepatic biopsy taken from patient 1 soon after the onset
of fever, x375; b) lobular foci of hepatocellular necrosis and leukocytic inflammatory infiltration
from liver biopsy of patient 3 on day six of fever vary in size, x240; c} lobular focus of hepatocellular
necrosis and leukocytic inflammatory response in liver biopsy of patient 4 on day 13 of boutonneuse
fever, x375; d) multifocal mononuclear inflammation infiltrates hepatic lobule with moderate fatty
change in liver biopsy from patient 7 thirty days after onset of boutonneuse fever, x240.

granulomatous hepatitis of Q fever in which aggregates of macrophages form a
peculiar doughnut arrangement (Picchi et al., 1960; Pellegrin et al., 1980).
C. burnetii resides within the phagolysosome of macrophages, the target cell of
Q fever (Burton et al., 1971), whereas, in most organs, endothelial cells are the
target of R. conorii (Walker and Gear, 1985). The target cell of R. conorii in liver
awaits further study of natural and experimental infection. In fatal cases of
infections of R. conorii in South Africa, immunofluorescent rickettsiae were
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observed in hepatic sinusoidal lining cells in two fatal infections (Walker and
Gear, 1985). These foci of rickettsial infection had adjacent foci of necrosis, thus
suggesting a role for rickettsiae in hepatocellular injury. Clearance of rickettsiae
from lesions in the biopsy specimens of these non-fatal infections apparently is
mediated by the influx of lymphocytes and macrophages.

These lesions resemble multifocal hepatocellular necrosis and inflamma-
tion observed in mice infected experimentally with R. conorii (Montenegro ct
al., 1984). The observations that similar lesions occur in both immunocompe-
tent and T-lymphocyte deficient mice although more rickettsiac persist in the
immunodeficient mice suggest that immunopathologic mechanisms are not
important in the pathogenesis of these lesions. Likewise. the fatal infections
reported from South Africa contained foci of necrotic hepatic cells that had
provoked no inflammatory cell response. Future studies of human and experi-
mental animal specimens by electron microscopy and immunohistochemistry
will be important in characterizing of the populations of inflammatory cells and
subpopulations of T-lymphocytes as well as identifying of the target cell in the
liver.

Finally, our most important conclusion of this study is that boutonneuse
fever is not benign with rare extracutaneous involvement. The hepatic lesions in
seven consecutive patients although showing no clinical signs of hepatic disease
reveal that R. conorii is frequently viscerotropic. The threat appears most severe
for patients of older age. male sex. glucose-6-phosphate dehydrogenase de-
ficiency, and alcohol abuse (Piras et al., 1983; Raoult ¢t al., in press: Ruiz et al..
1985; Shulchynska, 1982).
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