
Synovial Biopsy Findings in Arthritis Associated with
Hepatitis C Virus Infection
To the Editor:

The worldwide prevalence of arthritis presumed to be due to hepatitis C
virus (HCV) infection has been reported between 2.4 million and 45.9 mil-
lion people1,2. Histopathological changes in HCV-associated synovitis
have not been examined. We have performed a histological and immuno-
histochemical analysis of synovial biopsies from the knee joints of 2
patients with HCV infection and arthritis.

Laboratory values are summarized in Table 1. Patient 1 was a 56-year-
old African American man with joint pain involving hands, wrists, elbows,
shoulders, knees, and ankles of 4 months’ duration. There was no history
of sexually transmitted diseases or gastroenteritis in the preceding months.
Physical examination revealed warmth, swelling, and tenderness over the
elbows, wrists, metacarpals, proximal interphalangeal joints, knees, ankles,
and metatarsal bones. A closed-needle synovial biopsy was performed on 1
knee joint. At 3 years’ followup, the patient is maintained on low-dose
prednisone and continues to have arthralgias but no overt joint swelling.

Patient 2 was a 42-year-old white man with a painful right knee effu-
sion of 1 month’s duration. He denied prior trauma or illness, but reported
sweats and chills. There was no recent history of sexually transmitted dis-
eases and no gastroenteritis in the months prior. A closed-needle synovial
biopsy was performed on the affected knee joint. Symptoms resolved after
an intraarticular injection of triamcinolone hexacetonide and subsequent
treatment with nonsteroidal antiinflammatory drugs. Two years later the
arthritis has not recurred.

Synovial tissue sections from both patients were stained with H&E or
immunostained for CD15 (neutrophilic granulocytes), CD3, CD20, CD38,
CD68, Ki-67, and von Willebrand factor (vWF)3,4. A previously validated
synovitis score5 was modified in that the score of each specimen represents
the average of 5-10 microscopic fields (200× magnification). Results were
compared to results from synovial membranes from osteoarthritis (OA; n =
26) and rheumatoid arthritis (RA; n = 28)3,4,6,7. Vascular density was also
compared to normal synovium (n = 15;7 and unpublished data). Expression
differences were assessed with receiver-operating characteristic (ROC)
curve analysis (SPSS 14.0 software).

Focal lining hyperplasia occurred in both specimens (Figure 1), but

also areas of normal or only minimally thickened lining. Fibrin deposits on
the lining were seen in specimen 2 (Figure 1D). Subintimal adipose tissue
was preserved in both specimens, and there was no fibrosis or necrosis.
Small subintimal blood vessels were numerous in both specimens, but
there were no degenerative vascular changes. Both specimens contained
perivascular mononuclear infiltrates and at least 1 villus with more dra-
matic lining hyperplasia and denser mononuclear cell infiltration. The syn-
ovitis scores corresponded to mild (specimen 1) and moderate synovitis
(specimen 2; Figure 2A). The mean lining thicknesses were much closer to
OA than to RA (Figure 2B). Immunostains for vWF revealed that vascular
densities of both HCV specimens were nearly identical to the mean meas-
ured in RA (Figure 2C) and 90% higher than in normal synovium3,7. The
proliferation-associated antigen Ki-67 was only detected in the subintima,
at densities intermediate between OA and RA (Figure 2D).

CD68+ cells were detected widely in the lining, although expression
was patchy at times. The density of CD68+ lining surface cells was simi-
lar to OA (Figure 2E). Inflammatory cell densities tended to be higher in
specimen 2, whose values were closer to RA (Figure 2). CD68+
macrophages were the most common subintimal inflammatory cell type in
both specimens. The subintimal CD68+ cell density from specimen 2
approached the mean value for RA, while the value from patient 1 was
closer to OA (Figure 2F). CD3+ cells were the second most common
(Figure 2G) and occurred in both perivascular and diffuse patterns. CD8+
cells were detected in both specimens in the CD3+ areas. Small foci of
CD20+ and CD38+ cells occurred in both specimens, although these mark-
ers were less common than CD3 or CD68 (Figure 2H and 2I). Particularly,
CD38+ cell densities were much lower in HCV than in RA. In contrast,
densities of CD15+ cells were higher than (specimen 2) or similar to (spec-
imen 1) the mean RAvalues (Figure 2J). Indeed, ROC analysis showed that
the combination of > 25 CD15+ cells/mm2 and < 82 CD38+ cells/mm2 dif-
ferentiated the 2 HCV specimens from the RA specimens with a sensitivi-
ty and specificity of 100%.

Mechanisms of arthritis in patients with HCV infection have not been
clear. Attempts to detect HCV in the synovial fluid of patients with HCV
infection and arthritis have mostly yielded negative results8. Therefore, we
cannot prove that the synovitis is due to HCV infection of the synovial
membrane. There was no evidence of other infections that might have
caused a reactive arthritis. Patient 1 had a positive rheumatoid factor (RF),
but RF and cyclic citrullinated peptide antibodies (which were not tested in
this patient) do not discriminate well between RA and arthritis associated
with HCV infection9,10. These 2 patients do represent the 2 types of hepa-
titis C arthritis described in the literature: a symmetrical RA-mimicking
disease (case 1) and a monoarthritis (case 2), neither progressed to erosive
disease1,2. At the same time, their synovial biopsies exhibited common
histopathological features, suggesting that they may share pathogenetic
mechanisms.

The severity of the synovitis in both specimens was milder than in
active chronic RA; but the presence of at least 1 more intensely inflamed
villus in each specimen suggests that HCV-associated synovitis can be
more severe. Thus, examination of additional specimens might reveal cases
of higher-grade synovitis. Increased synovial vascularization has been
described in chronic arthropathies4,7,11-13. Vascular density was nearly
twice as high in the HCV specimens as in normal synovium (Figure 2C),
possibly adding HCV-associated arthritis to the arthropathies characterized
by increased angiogenesis.

In summary, histopathological features of these 2 specimens of
HCV-associated arthritis included elevated CD15+ expression, a relative
underrepresentation of humoral immunity in mononuclear infiltrates, and
mild synovial lining hyperplasia but marked angiogenesis. These prelimi-
nary findings suggest the need for further study of whether HCV arthritis
has consistent histopathological features.
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Table 1. Laboratory values.

Measurement Patient 1 Patient 2

Leukocytes/mm3 (× 103) 4.4 6.4
Hemoglobin, g/dl 10.7 12.1
Platelets/mm3 (× 103) 303 360
ESR, mm/h 81 80
CRP, mg/l, normal < 5 ND 10
RF, IU/ml, normal < 20 25.8 < 20
Anti-CCP ND Negative
C3 and C4 Normal ND
Cryoglobulins Negative ND
Chlamydia PCR, synovium Negative Negative
HIV, HBV serology Negative Negative
Viral load, copies/ml > 1 × 106* 1.5 × 105†

5.3 × 106** 6.3 × 105††
HCV genotype 1A 1B
SF cell count, leukocytes/mm3 6050 50,715

* Two years before biopsy; ** 3 years after biopsy; † 1 year before biopsy;
†† 2 years after biopsy. C3 and C4: complement components 3 and 4; CCP:
cyclic citrullinated peptide; CRP: C-reactive protein; ESR: erythrocyte
sedimentation rate; HBV: hepatitis B virus; HIV: human immunodeficien-
cy virus; ND: not determined; RF: rheumatoid factor; SF: synovial fluid;
PCR: polymerase chain reaction; HCV: hepatitis C virus.
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Figure 1. Evaluation of histologic alterations and vascular density. H&E stains demonstrating selected histological abnormalities
(original magnification, 100×). Tissues were obtained by closed-needle biopsy from clinically inflamed knee joints. A. and C.
Maximally inflamed tissue areas demonstrating denser inflammatory infiltrates and intimal hyperplasia, particularly in specimen 2
(panel C). B. and D. More typical, mildly inflamed areas featuring only mild or no intimal hyperplasia, and less dense, perivascu-
lar inflammatory infiltration. Arrows indicate fibrin deposits on the intima of specimen 2.
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Figure 2. Results of quantitative evaluations. Box plots comparing histological and immunohistochemical markers in synovial membranes from individuals
with osteoarthritis (n = 26), hepatitis C virus (HCV) infection with arthritis (n = 2), and rheumatoid arthritis (n = 28). Horizontal line, median; lower edge of
box, 25th percentile; upper edge of box, 75th percentile; upper and lower whiskers, maximal and minimal values; * and ��, outliers possessing values greater
than 3× (*) or 1.5× (��) the height of the box above the 75th percentile line. A. Synovitis score according to Krenn, et al14. Three components (lining hyper-
plasia, inflammatory infiltration, stromal density) are assigned values between 0 and 3, yielding a maximum score of 9. B. Lining thickness (cell layers, aver-
age of 5-15 fields). C-J. Immunohistochemical markers. C. Vascular density (vessels/mm2), as determined in sections immunostained for vWF. Vascular den-
sity of normal synovium, obtained by needle biopsy, corresponds to 58.9 ± 3.0 SEM vessels/mm2 7 (and unpublished data), i.e., 48% and 49% lower than
HCV specimens 1 and 2, respectively. D. Ki-67+ proliferating cells (positive staining cells/mm2). E. CD68+ cells in the surface layer of the intima (positive
staining cells/400× field). F–J. CD68+, CD3+, CD20+, CD38+, and CD15+ cells in the superficial subintima to a depth of one 400× microscopic field, i.e.,
0.454 mm (positive staining cells/mm2). 
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