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only. Much larger studies would be necessary to show
important differences in mortality.

Despite the similar age range, packed cell volume, and
admission parasite counts in the moderate and severe
malaria groups, both drugs produced more rapid parasite
clearance in the former than in the latter. This finding
suggests either reduced splenic clearance function or a larger
biomass of sequestered parasites in severe malaria.10

Absorption and disposition indices of chloroquine are

similar in uncomplicated and severe disease,1,8 and

pharmacokinetic factors would not therefore explain the
difference. How parasitised erythrocytes (largely ring
forms) are removed from the circulation after drug
treatment is not fully understood, but this mechanism may
be distinct from the ability of an antimalarial drug to inhibit
and kill the mature parasites sequestered in the
microcirculation of vital organs.1o

In 1989, when this study was done, chloroquine was a
highly effective treatment for falciparum malaria in The
Gambia. However, resistance has developed rapidly. By
1990, parasite clearance measures were longer, and Rl and
R2 resistance was seen in half the patients admitted to the
same study sites (unpublished). High-grade resistance will
soon preclude the use of chloroquine in severe malaria.
Other treatments are needed urgently. The artemesinin
compounds are promising. However, there is no evidence
yet that they can save more lives than quinine (or
chloroquine) given in appropriate doses. This issue will only
be resolved satisfactorily by a large comparative study with
mortality as the endpoint.
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Lymphocytic sialadenitis of Sj&ouml;gren’s syndrome
associated with chronic hepatitis C virus liver

disease

Viral infection has often been suggested as a
possible cause of Sj&ouml;gren’s syndrome or chronic
lymphocytic sialadenitis, and Epstein-Barr virus has
been found in the salivary glands of patients with this
condition. After we had noted Sj&ouml;gren’s syndrome in
several patients infected with hepatitis C virus

(HCV), a virus also excreted in saliva, we set up a
prospective study to investigate the association of
chronic lymphocytic sialadenitis, with or without
symptoms, to chronic HCV liver disease.
The histological appearances of labial salivary

glands in patients with proven HCV hepatitis or
cirrhosis were compared with those in dead controls.
Histological changes characteristic of Sj&ouml;gren’s
syndrome were significantly more common in HCV-
infected patients (16 of 28, 57%) compared with
controls (1 of 20, 5%).

Focal lymphocytic sialadenitis characteristic of

Sj&ouml;gren’s syndrome (though only 10 patients had

xerostomia and none complained of xerophthalmia)
appears to be common in patients with chronic HCV
liver disease; if this association is confirmed,
identification of the underlying mechanism may
improve our understanding of both disorders.

Introduction

Sjogren’s syndrome is generally thought to be an

autoimmune disease because of an associated chronic

lymphocyte infiltration of salivary and lacrimal glands1 and
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the autoantibodies sometimes detected in serum. The
factors which might trigger such a focal immune reaction
remain unknown, but viral infections have repeatedly been
suggested as a possible cause.2 In rats, a coronavirus
infection of salivary and lacrimal glands can lead to chronic
sialadenodacryoadenitis akin to Sjogren’s syndrome. 3

Epstein-Barr virus (EBV) has recently been found in the
salivary glands of patients with Sjogren’s syndrome,4,s and
may be responsible for many cases of this condition.2 Like
EBV, hepatitis C virus (HCV) is excreted in saliva where it
may be detected in most, if not all, patients with chronic
HCV hepatitis or cirrhosis and HCV infection has been
transmitted by saliva in chimpanzees7 and man.8 After
observation of Sjogren’s syndrome in patients with chronic
HCV infection, we wondered whether there might be a link
between HCV infection and salivary gland inflammation,
and set up a prospective study of labial salivary glands in
patients with chronic HCV hepatitis or cirrhosis.

Patients and methods

From April 1, 1990, to March 30,1991, 29 patients with non-A,
non-B hepatitis or cirrhosis were referred for hepatic biopsy and
were entered into the study. 27 were anti-HCV positive by a
first-generation enzyme-linked immunosorbent assay (ELISA)
(Chiron/Ortho Diagnostics, Raritan, New Jersey, USA). Serum
samples were retested with a second-generation anti-HCV ELISA
and by recombinant immunoblot assay (RIBA, Ortho) to measure
antibodies against different viral antigens. 1 patient remained
seronegative and was excluded. In the other 28 patients (9 men, 19
women; mean age 60, range 32-80 years), HCV infection was
considered to be the cause of chronic liver disease because of

epidemiological and histological data (table i) and other causes of
chronic hepatitis, particularly autoimmune hepatitis, were

excluded. No patient had antimitochondrial or liver-kidney
microsomal antibodies, and smooth-muscle antibodies were found
in only 3 patients at a titre below 1:100; antinuclear antibodies were
found by indirect immunofluorescence on rat liver and kidney
sections in 12 patients, but at a low titre (table i), and always with an
irregular immunofluorescence pattern. 20 patients subsequently
received 3 million units a-interferon thrice weekly; transaminase
concentrations at 3 months had returned to normal in 8 patients,
had improved but were still raised in 8, and were unchanged in 4.
The likely cause of HCV infection was blood transfusion in 13
(mean delay 13 [SE 8] years between transfusion and biopsy),
acupuncture in 1, and intravenous drug injection in 1, and no clear
risk factor could be identified in 13. Table I shows the activity of
liver disease characterised by Knodell’s score;9 24 patients also had
histological evidence of cirrhosis, with striking steatosis (> 10%

hepatocytes) in 14 and large lymphocytic nodules in 9.
22 consecutive patients who underwent necropsy in our

institution during the same period were used as controls for

histological examination of the salivary glands. 2 were secondarily
excluded, 1 because of HCV cirrhosis and 1 with autoimmune
cirrhosis. Of the 20 remaining controls studied, 7 were men and 13
women with a mean age of 70 years (range 32-92). The main cause
of death was stroke in 4, cancer in 5, alcoholic cirrhosis in 3, cardiac
failure in 2, pulmonary embolism in 2, bacterial infection in 3, and
multiple myeloma in 1; the main associated diseases were diabetes
mellitus in 2, hypertension in 5, renal failure in 3, arteritis in 2, and
hypothyroidism in 1.

Patients with HCV infection were asked directly about symptoms
of xerostomia and xerophthalmia. As no patient complained of
ocular symptoms, 6 were randomly selected to undergo
ophthalmologic examination, including Schirmer’s tear test and the
rose-bengal dye test. Labial salivary glands were sampled in normal
mucosa according to the same protocol in patients and controls;" all
samples were of similar size and were fixed in Boin’s fluid,
embedded in paraffin, and stained with haematoxylin-eosin-
safranin. All sections were examined by the same pathologist, who
was not aware of the origin of the samples, and were graded
according to Chisholm and Mason’s classification." Sections of

TABLE I-PATIENT CHARACTERISTICS, XEROSTOMIA, AND
LABIAL BIOPSY GRADES

grade 3 or 4, which contained more than 1 nodular lymphocytic
focus per 4 mm2, were considered diagnostic of Sjogren’s
syndrome.

For statistical analysis we used the X2 test for qualitative data and
the Mann-Whitney test for continuous data.

Results

10 of the 28 patients with HCV complained of xerostomia,
in 5 of whom symptoms were severe. No patient complained
of xerophthalmia but of the 6 patients randomly assigned to
ophthalmological examination, 3 had a positive Schirmer
test, 1 of whom also had a positive rose-bengal test.

Antinuclear antibody titres and the results of histological
examination of labial salivary-gland biopsies are shown in
table 1. 16 of 28 (57%) patients with chronic HCV liver
disease had histological evidence of Sjogren’s syndrome
compared with 1 of the 20 (5%) controls (p < 001). (Biopsy
results for controls were: grade 0, 3; grade 1, 7; grade 2,9;
grade 3, 0; and grade 4, 1.) When the 12 patients with labial
biopsy grades 1 or 2 were compared with the 16 who had
labial biopsy grades 3 or 4, there were no statistically
significant differences with regard to sex, age, mode of
contamination, y-globulin concentration, Knodell’s score,
or response to interferon (table 11). 6 of the 10 patients with

TABLE II-PATIENT CHARACTERISTICS BY LABIAL BIOPSY
GRADE

Values shown as number of patients or mean (SD). I FN=a-interferon
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xerostomia had grade 3 or 4 changes on labial salivary gland
biopsy; the other 4 patients had grade 2 changes.

Discussion

In Sjogren’s syndrome, symptoms of xerostomia and
xerophthalmia are caused by lymphocyte infiltration and
destruction of lacrimal and salivary glands. The diagnostic
criteria and even the definition of this condition have been
the subject of much debate. Although the diagnosis was
made on clinical grounds alone for many years,12 it is now
widely accepted that the histological appearances of salivary
glands can be a useful guide, and that a focus of more than 50
lymphocytes per 4 mm2 of a salivary gland section is

diagnostic of the condition if the biopsy specimen has been
taken from normal mucosa.11 The sensitivity of this

technique is reduced when the biopsy sample contains less
than 5 salivary glands, as may occur in advanced stages of
sialadenitis because of extensive atrophy and fibrosis of
labial salivary glands. Some authors have suggested that
patients with grade 2 lymphocyte infiltrate and extensive
fibrosis could be considered to have Sjogren’s syndrome 5

by which criteria all but 8 of our 28 patients with chronic
HCV liver disease would have qualified for this diagnosis.
We used the more strict criteria for statistical analysis

because of their good specificity: Chisholm and Mason" did
not find any grade 3 or 4 changes among 60 controls.
Nevertheless, because Scott13 found minor inflammatory
changes to be common in older people, especially women,
with occasional lymphocytic foci and Greenspan et aho
found 6 specimens with grade 3 changes (though none with
grade 4) in 53 unselected necropsy specimens, and in view of
the age and sex distribution of our patients with chronic
HCV liver disease, we compared them with controls who
had a similar sex ratio and a slightly higher mean age. Only 1
of 20 controls had grade 3 or 4 sialadenitis (5%), compared
with 16 of 28 with HCV infection and chronic liver
disease-which therefore seems to predispose to focal

lymphocytic sialadenitis characteristic of Sjogren’s
syndrome. However, as only 10 of the 28 patients had
xerostomia (mild in 5) and none complained of

xerophthahnia (although 3 of 6 patients examined had
abnormal Schirmer or rose-bengal tests), it may be more
appropriate to use the terms sicca complex or chronic
lymphocytic sialadenitis instead of Sjogren’s syndrome.
Whatever the label, such a condition is well known in

chronic autoimmune liver diseases such as primary biliary
cirrhosis, autoimmune chronic active hepatitis, and

cryptogenic cirrhosis,14 and has even been used as an
additional argument to support an autoimmune

pathogenesis in these diseases. Although there is a link
between Sjogren’s syndrome and autoimmune liver disease
in the proven absence of HCV infection, it is clear that until
recently some patients with chronic HCV liver disease have
been thought to have autoimmune liver disease, 1-1,16 and the
occasional coexistence of Sjogren’s syndrome in such

patients may have been misleading. Although false-positive
results for anti-HCV antibodies have been reported in
autoimmune liver disease,17 in our patients the confirmation
of anti-HCV antibodies by RIBA, the low concentrations or
absence of circulating autoantibodies, and the response to
interferon 18 all support the diagnosis of chronic HCV liver
disease.
We have found a striking association between HCV

infection and sialadenitis, but our findings do not prove a
direct link. However, there are several ways in which HCV

infection might cause sialadenitis. Smooth-muscle or liver-
kidney microsomal antibodies have been reported during
HCV infection and interpreted as secondary immune
phenomena,ts,16 and antibodies against host-derived

epitopes may also be detected early in HCV hepatitis.19
Thus an autoimmune reaction may explain lymphocytic
infiltration, even in organs not infected by HCV, if they
contain a target epitope. HCV genomic sequences may also
be found in mononuclear cells in the blood of infected

patients (C. Brechot, personal communication), and might
also lead to abnormal immune responses. Another

possibility is suggested by the detection of EBV in the
salivary glands of patients with Sjogren’s syndrome. HCV
has been found in the saliva of infected individuals6 and
there is a strikingly similar nodular pattern of lymphocyte
infiltrate in salivary glands and in liver. Could HCV
infection of salivary glands account for the chronic

lymphocytic sialadenitis that we observed? Identification of
the association between nodular chronic lymphocytic
sialadenitis and chronic HCV liver disease may offer new

insights into our understanding of both conditions.
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