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Outbreaks of acute hepatitis C virus (HCV) infection are oc-
curring in HIV-infected men who have sex with men. We eval-
uated risk factors and liver histopathology in 11 consecutively
enrolled men with newly acquired HCV infection that was di-
agnosed on the basis of antibody seroconversion, new eleva-
tions in alanine aminotransferase level, and wide fluctuations
in HCV RNA level. Ten patients reported unprotected anal in-
tercourse, and 7 reported “club-drug” use, including metham-
phetamine. Liver biopsy showed moderately advanced fibrosis
(Scheuer stage 2) in 9 patients (82%). No cause of liver damage
other than acute HCV infection was identified. The specific
pathways leading to periportal fibrosis in HIV-infected men
with newly acquired HCV infection require investigation.

Immunosuppression accelerates the progression of fibrosis in
hepatitis C virus (HCV)–infected patients. The magnitude of the
acceleration is relatively modest if immunosuppression occurs
after the chronic phase of HCV infection has been established.
Thus, although the fibrosis progression rate (FPR) of patients
with chronic HCV infection and end-stage renal disease is !0.11
fibrosis units per year, if these patients undergo kidney trans-

plantation and begin receiving immunosuppressive drugs, the
FPR increases to !0.14 U per year [1]. Injection drug users
(IDUs), who typically acquire HCV infection before HIV infec-
tion [2], provide another example. Classic studies [3] indicate
that the FPR of patients with chronic HCV monoinfection is
!0.11 U per year and that the FPR of patients with chronic
HIV/HCV-coinfection is "2-fold greater, !0.15 U per year. The
majority of HIV/HCV-coinfected IDUs are not expected to de-
velop cirrhosis (stage 4 fibrosis) for 20 years or more.

In contrast, patients who acquire HCV infection when they
already have defects in cellular immunity are reported to
progress to cirrhosis, end-stage liver disease, and death in as few
as 3 years. This dire outcome has been observed in transplant
recipients [4, 5], patients with hematological disorders and im-
munodeficiencies [6, 7], and patients with preexisting HIV in-
fection [8, 9]. Fortunately, HCV infection of immunocompro-
mised patients has been rare, especially since the advent of blood
screening tests. Recently, however, outbreaks of acute HCV in-
fection in HIV-infected men who have sex with men (MSM)
have been reported in Europe and the United States (see Danta et
al. [10] and references therein). The rapid progression of fibrosis
in other groups of immunocompromised patients with newly
acquired HCV infection suggests that these men may be at a high
risk for greatly accelerated liver damage. To explore this possi-
bility and to determine risk factors for HCV transmission, we
performed a prospective study of HIV-infected MSM who had
recently acquired HCV infection. Liver biopsy of 9 of 11 consec-
utively enrolled patients showed moderately advanced fibrosis
(Scheuer stage 2, scale of 0 – 4 [11]). Ten patients reported un-
protected anal intercourse, and 7 reported “club-drug” use, in-
cluding methamphetamine.

Methods. Written informed consent was obtained with ap-
proval of the Mount Sinai Institutional Review Board, in accor-
dance with the Helsinki Declaration of 1975, as revised in 2000.
Patients were interviewed and completed a detailed question-
naire about sexual practices and drug use during the prior 12
months (modified from Danta et al. [10]). Medical records were
reviewed. The HCV antibody test used was a third-generation
HCV EIA (Abbott HCV EIA 2.0). The HCV RNA test used was
HCV Cobas Amplicor (version 2.0; Roche Diagnostics; cutoff,
2.8 log10 IU/mL). HCV was genotyped by INNO-LiPAssay
(Bayer Diagnostics). The hepatitis B virus (HBV) load test used
was real-time polymerase chain reaction (Quest Diagnostics
Nichols Institute; cutoff, 100 IU/mL). The test used for HIV load
was Amplicor (version 1.5; Roche Diagnostics; cutoff, 1.7 log10

copies/mL).
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11 men underwent liver 
biopsy, median 3.3 months 
(range: 0.75–16 months) 
after diagnosis of acute HCV 
infection

9/11 (81%) had stage 2; 
1 had stage 1 fibrosis
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Antwerp, Belgium 2001 through April 2010

37 patients had liver biopsy, median 7 months 
(range: 3–36 months) after diagnosis of HCV 
infection: 

22/37 (59%) had stage 2 or 3 fibrosis

Bottieau Eurosurv 2010 

1www.eurosurveillance.org

S!"#$%&&'()$ '(* +!,-"$'. "$/+",0

Hepatitis C virus infection in HIV-infected men 
who have sex with men: sustained rising incidence in 
Antwerp, Belgium, 2001–2009

E Bottieau (ebottieau@itg.be)1, L Apers1, M Van Esbroeck1, M Vandenbruaene1, E Florence1

1. Department of Clinical Sciences, Institute of Tropical Medicine, Antwerp, Belgium

Citation style for this article: 
Bottieau E, Apers L, Van Esbroeck M, Vandenbruaene M, Florence E. Hepatitis C virus infection in HIV-infected men who have sex with men: sustained rising 
incidence in Antwerp, Belgium, 2001–2009. 
 Euro Surveill. 2010;15(39):pii=19673. Available online: http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19673

Article published on 30 September 2010

During the last decade, outbreaks of acute hepatitis C 
virus (HCV) infection have been reported among human 
immunodeficiency virus (HIV)-infected men who have 
sex with men (MSM) in several European countries. 
To study this emerging infection in MSM in Antwerp, 
Belgium, we reviewed all cases of newly acquired HCV 
infection in HIV-positive MSM followed from 2001 to 
2009 at the HIV/sexually transmitted infection (STI) 
reference clinic of the Institute of Tropical Medicine 
in Antwerp. Newly acquired HCV infection was consid-
ered as certain or probable according to local defini-
tions. During the study period, 69 episodes of newly 
acquired HCV infection (40 certain and 29 probable) 
were diagnosed in 67 HIV-infected MSM. In only 10 
episodes (14%) were the patients symptomatic. The 
annual incidence of HCV infection in our population 
of HIV-infected MSM rose steadily from 0.2% in 2001 
to 1.51% in 2008, and then peaked to 2.9% in 2009. 
For 60 episodes (87%), another STI (mainly syphilis 
and lymphogranuloma venereum) had been diagnosed 
within the six months before the diagnosis of HCV 
infection. All but one patient with available genotyp-
ing (n=54) were found to be infected with the difficult-
to-treat HCV genotypes 1 or 4. Our results therefore 
demonstrate the rising incidence of HCV infection 
in HIV-positive MSM in Antwerp, since 2001, which 
reached an alarming level in 2009. Targeted aware-
ness campaigns and routine screening are urgently 
needed to limit further HCV spread and its expected 
long-term consequences.

Introduction 
Since 2000, the prevalence and incidence of hepati-
tis C virus (HCV) infections have increased in human 
immunodeficiency virus (HIV)-infected men who have 
sex with men (MSM) in large cities in the Netherlands 
[1], United Kingdom [2], France [3], the United States 
[4] and Australia [5]. Although sexual transmission of 
HCV is known to be rather inefficient in discordant het-
erosexual couples, recent observations suggest that 
this is the most likely mode of HCV acquisition among 
HIV-infected MSM [1,6-8]. High prevalence of ulcerative 

sexually transmitted infections (STIs), mainly syphi-
lis and lymphogranuloma venereum (LGV), has been 
reported in HIV/HCV co-infected MSM [9,10] suggest-
ing that HCV infections among MSM epidemiologically 
follow the epidemics of syphilis (observed since the 
beginning of 2000 [11-13]), and of LGV (which emerged 
a few years later) [14-16]. Recently, rough sexual tech-
niques such as fisting and use of recreational drugs, in 
particular gamma hydroxyl butyrate (GHB), have been 
identified as independent risk factors for HCV trans-
mission in MSM, beside intravenous drug use (IDU) 
and HIV infection [1,7,17]. In addition, phylogenetic 
analyses have revealed a high degree of HCV clustering 
among HIV/HCV co-infected MSM in Amsterdam, the 
Netherlands [1,7] and the existence of a large, inter-
national network of HCV transmission in HIV-positive 
MSM has been demonstrated in several European 
countries [18]. 

Hepatitis C is therefore increasingly perceived as an 
emerging and expanding STI in HIV-infected MSM. It 
is well known that the clinical management of HIV/HCV 
co-infection is complex [6] and poses specific epidemi-
ological challenges [7,8], hence the importance of sur-
veying the incidence and prevalence of HCV infection in 
this specific group. The main purpose of this study was 
to quantify the rising number of new HCV infections in 
HIV-infected MSM in the HIV/STI reference clinic of the 
Institute of Tropical Medicine, Antwerp, Belgium, over 
the past decade. A second objective was to document 
the current management and clinical outcome of these 
co-infected patients. 

Methods
A retrospective study was conducted at the reference 
HIV/STI clinic of the Institute of Tropical Medicine in 
Antwerp. By the end of 2009, 1,844 HIV-positive indi-
viduals had been actively followed up in our clinic (in 
2001, there were 914). Some 70% of these were men; 
half of them had acquired their HIV infection through 
homo- or bisexual contacts. For this study, we reviewed 
the records of all HIV-infected MSM who had been 
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Fibrosis progression after acute hepatitis C virus (HCV) in-
fection in human immunodeficiency virus (HIV)–infected pa-
tients with follow-up .9 months became similar to reported
rates fromstudies in chronicHIV/HCVcoinfection, asmeasured
with transient elastometry.Thedurationof follow-upand serum
alanine transaminase correlated with liver stiffness, and short
follow-up resulted in high fibrosis progression rates.

An ongoing epidemic has been observed in Europe, and recently

in the United States and Australia, of sexually transmitted acute

hepatitis C (AHC) virus infections among human immunodefi-

ciency virus (HIV)–infected men who have sex with men [1].

Little is known about the course of liver fibrosis development

following AHC [2, 3]. With the recent availability of noninvasive

tools for repeated liver fibrosis assessment, such as transient

elastography (TE), studies on the natural course of fibrosis de-

velopment following AHC have become possible in larger

patient groups. TE is a noninvasive technique using me-

chanical waves sent into liver tissue that are analyzed by an

ultrasound-based algorithm using the physical relationship

between the velocity of the sound waves and the stiffness of

the tissue. The procedure is validated for the assessment of

liver fibrosis in the setting of chronic hepatitis C virus (HCV)

infection in both human immunodeficiency virus (HIV)–

negative and HIV-positive populations [4]. In the present

study, we used TE to investigate the effect of AHC on hepatic

fibrosis progression in men who have sex with men with HIV

coinfection.

METHODS

HIV-infected men with AHC were asked to participate in

a prospective study to evaluate the progression of liver fibrosis

progression after AHC by means of TE (FibroScan, Echosens

SA). For this analysis, only participants with a chronic course of

AHC or those with available TE prior to anti-HCV therapy were

included in the analysis. AHC was defined according to the

current consensus recommendations for the diagnosis of AHC in

HIV-infected individuals [1]. Retrospective enrollment of par-

ticipants was possible provided data were completely available.

Overall, 29 participants were retrospectively enrolled from 2005

to 2009, and 9 were prospectively enrolled from 2009 to 2011.

Conservative cutoffs were chosen for the transformation of liver

stiffness values to correspondingMETAVIR fibrosis scores [5, 6]:

kPa#6.0 was assigned METAVIR fibrosis score F1, kPa 6.1–9.0

was F2, kPa 9.1–12.0 was F3, and kPa . 12.1 was F4. Further-

more no Fibrosis (F0) was assumed for all patients before acute

HCV infection. Prior AHC no fibrosis (F0) was assumed. The

fibrosis progression rate is a mathematical model originally

developed and validated in patients with chronic hepatitis C. The

model implies that liver fibrosis is a linear process over time,

with increasing liver fibrosis finally leading to liver cirrhosis [7].

A fibrosis progression rate of 1 implies that liver fibrosis ad-

vances by 1 stage per 1 year of follow-up; after 4 years of follow-

up, such a patient would have advanced from no liver fibrosis

(F0) to liver cirrhosis (F4). Fibrosis progression rates were cal-

culated by dividing the difference in fibrosis units by the time of

follow-up. Follow-up times were calculated from the estimated

time point of AHC to the time of the last TE. The estimated time

point of infection was determined as follows: (1) concrete date of

transmission provided by the patient or (2) the mid–time point

between the last normal liver transaminase level (alanine trans-

aminase, ALT); the first elevated ALT was assumed to be the

most likely date of infection. Box plots and subsequent non-

parametric testing for dichotomous variables (Mann-Whitney

test) were used to analyze parameters of possible influence

on liver fibrosis progression rate (sex, age, alcohol abuse
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potential factors, such as duration of highly active antiretroviral

therapy or use of any particular antiretroviral agent, were not

associated with an increased rate of liver fibrosis progression.

DISCUSSION

Within our cohort of HIV-positive participants, we observed

a strong influence of observation time on the fibrosis progression

rate after AHC. Although the median fibrosis progression rate of

our cohort (3.6 fibrosis units per year) was in line with previous

reports on rapid liver fibrosis progression after AHC in HIV-

infected participants [2, 3], it was markedly higher than that

reported for participants with chronic HIV/HCV coinfection

(0–0.8 fibrosis units per year) [13–15]. Similar fibrosis pro-

gression rates were observed when analysis was limited to pa-

tients with longer follow-up (0.8 units per year in participants

with a follow-up .9 months).

The level of ALT at the time of TE, as has been reported

previously [11], influenced fibrosis progression rates. Multivariate

analysis of our study, however, revealed follow-up times to be

more important than the level of ALT at the time of TE (Figure 1).

Most mathematical models for the prediction of progression of

liver fibrosis rely on single time points to assess the extent of liver

fibrosis and extrapolate fibrosis progression, assuming a constant

rate of fibrosis progression between the time of infection with

hepatitis C and the time of liver biopsy/TE. Applying such a linear

model for the calculation of liver fibrosis progression cannot take

into account the dynamics of inflammatory and remodeling

changes occurring within the liver (eg, during acute hepatitis)

[16]. More recent evidence also suggests that these models may be

prone to underestimating the effect of liver fibrosis progression in

certain subpopulations such as the aging patient, where liver fi-

brosis progression may accelerate with age [17]. Thus, a linear

model to predict liver fibrosis most likely does not correctly reflect

the biology of AHC. One may speculate that fibrogenesis ac-

celerates during the early period of AHC with high liver

transaminases. Once chronic HCV infection is established, fi-

brogenesis may continue at an individual set level. This would be

far lower, however, than that observed during the weeks of acute

hepatitis, because inflammation and thus fibrogenesis have de-

clined [18]. In part, our observations may explain the high rate

of liver fibrosis progression observed when using linear

mathematical models to predict liver fibrosis progression in

the setting of AHC. However, we were able to demonstrate the

flaws of using a linear model of fibrosis progression during

acute HCV infection; with a longer duration of follow-up,

fibrosis progression rates converge toward those observed

during chronic infection among HIV-infected participants.

Thus, our findings have significant implications for patients

and caregivers when discussing the urgency of treatment of

AHC. Every HIV-infected patient should be advised to con-

sider early treatment for acute HCV if spontaneous clearance

does not occur [1]. However, there may be room for delaying

treatment among those who prefer to wait for new HCV

therapies without the risk of rapidly developing cirrhosis.

Our study does have limitations. We did not find a signifi-

cant influence of other established risk factors for liver fibrosis

such as alcohol abuse or diabetes, which may be explained in

part by the small number of participants included with these

risk factors. For ethical reasons, we used noninvasive markers

to assess the degree of liver fibrosis. Even though we accounted

for the level of ALT at the time of TE, we cannot exclude

unknown factors within the setting of AHC that may have

confounded our results. In order to overcome this, we made

assumptions regarding the interpretation of TE results favoring

rapid fibrosis progression, which should make our results ro-

bust against potential bias.

In conclusion, we did not find any evidence for continuing

accelerated fibrosis progression rates after AHC in HIV-infected

participants, which should reassure patients and caregivers re-

garding the risk of liver cirrhosis after AHC.

Notes
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Figure 1. Median fibrosis progression rates are stratified according to
length of follow-up and serum level of alanine aminotransferase (ALT) at
the time of transient elastometry. The number of patients available for
analysis in the respective stratum is given above each column. ULN, upper
limit of normal.
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38 men underwent TE 
median 4.8 (IQR 2.4-7.2) 
months after diagnosis of 
acute HCV infection

stiffness dramatically 
affected by ALT 
(inflammation=>stiffness)

stiffness lower with 
longer time to evaluation
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Correspondence
Early-Onset Liver Fibrosis
Due to Primary Hepatitis C
Virus Infection Is Higher Over
Time in HIV-Infected Men

TO THE EDITOR—We were pleased to read
the recent report by Vogel et al [1] of
their study undertaken in response to
our findings of rapid onset fibrosis
during primary hepatitis C virus (HCV)
infection in human immunodeficiency
virus (HIV)–infected men [2]. Their
study, plus the recent publication of the
liver biopsy results of Bottieau et al [3],
seems to cement that this unexpected
outcome is a true consequence of
primary HCV infection in HIV-infected
men. We disagree, however, that their
results using transient elastography
demonstrate a sharp decrease in the fi-
brosis progression rate (FPR) to a clini-
cally unimportant level soon after the
primary HCV infection period has
waned.

Transient elastography measures liver
stiffness, not fibrosis per se. In patients
with new viral hepatitis [4] and in pa-
tients with chronic HCV infection [5],
inflammation contributes significantly to
the liver stiffness score. Patients with
biopsies showing as little as stage 0–1 fi-
brosis but with higher alanine transami-
nase (ALT) levels had a high rate of
spuriously attributed cirrhosis (stage 4)
[5]. Because Vogel et al did not have
liver biopsies of these patients, they
could not adjust for this effect, and they
thereby vastly overestimated the stage of
fibrosis (and therefore the FPR) during
early primary HCV infection. Then,
when they calculated FPR in the sub-
group of just 5 patients who were as-
sessed at later times when inflammation
and ALT were much lower, they found a
much lower FPR.

To better address this issue, in continu-
ation of our previously reported study, we
performed a total of 29 liver biopsies of
HIV-infected men with primary HCV in-
fection (including the 11 reported previ-
ously [2]). Figure 1 shows a plot of
histological stage against the time from
first-noted ALT elevation (which coincid-
ed with the clinical presentation in >90%
of cases). The results of this analysis show
that higher histopathological stage of fi-
brosis was associated with increasing
length of HCV infection (regression anal-
ysis, P = .04). These data further reinforce
that in HIV-infected men there is rapid
onset of fibrosis in the first 1–2 years after
primary HCV infection that does not
appear to resolve. Due to the same short
time of follow-up as in the Vogel et al
study, we cannot determine from these
data the rate at which this fibrosis does or
does not continue to accumulate. What
happens in the subsequent 2–5 years will
determine how clinically meaningful
these findings end up being. But with a

baseline of stage 2 fibrosis in most men
immediately following the primary HCV
infection, even a relatively low FPR would
lead to cirrhosis more rapidly than in
most clinical settings. We are optimistic
that with the continued development of
new HCV treatments we may be able cure
nearly everyone with HCV infection
within 5–10 years—but that may be too
long for some of these patients. We there-
fore encourage Vogel and colleagues to
perform long-term follow-up of their en-
rolled patients as we plan to do with ours
so we can directly monitor liver disease
progression in these patients.
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Figure 1 Liver fibrosis stage as a function of time to liver biopsy from primary hepatitis C virus
(HCV) diagnosis. Fibrosis was scored from biopsy specimens using the criteria of Scheuer (stage 0–4)
[2]. The time to biopsy was calculated from the date of first-noted alanine transaminase elevation
(>90% of cases), antibody seroconversion, or new HCV viremia, in months.
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29 men underwent liver 
biopsy, median 0.6–28 
months after diagnosis of 
acute HCV infection

22/29 (76%) had stage 2 or 
3 fibrosis
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Background. We and others have shown that primary hepatitis C (HCV) infection in men infected with
human immunodeficiency virus (HIV) causes early-onset liver fibrosis; however, little is known about the long-
term natural history of the liver disease in these HIV-infected men.

Methods. We followed a cohort of HIV-infected men with primary HCV infection in New York City.
Results. Four men who were not cured after their primary HCV infection developed decompensated cirrhosis

within 17 months to 6 years after primary HCV infection. Three died within 8 years of primary HCV infection, and 1
survived after liver transplant done 2 years after primary HCV infection. Three of the 4 men had AIDS at the time of
primary HCV infection, and the most rapid progression occurred in the 2 men with the lowest CD4 counts at the
time of HCV infection. Liver histopathology was most consistent with HCV-induced damage even though some had
exposures to other potential hepatotoxins.

Conclusions. Primary HCV infection resulted in decompensated cirrhosis and death within 2–8 years in 4 HIV-
infected men. The rapid onset of fibrosis due to primary HCV infection in HIV-infected men cannot therefore be
considered benign. The rate of continued progression to liver failure may be proportional to the degree of underlying
immunocompromise caused by HIV infection. More research is needed to better define the mechanisms behind accel-
erated liver damage.

Keywords. liver failure; primary acute hepatitis C infection; HIV infection/AIDS; immunocompromise; men
who have sex with men.

Liver failure due to hepatitis C virus (HCV) infection
is among the leading causes of death in individuals in-
fected with human immunodeficiency virus (HIV) [1].
Nevertheless, HCV infection leads to cirrhosis in a mi-
nority of patients and only over a period of decades,
even in those coinfected with HIV [2]. Historically,

most coinfected patients acquired both HCV and HIV
parenterally, and due to the higher infectivity of HCV
parenterally, that infection was acquired first [3].
These coinfected patients have a modestly accelerated
course of fibrosis progression compared to patients
with HCV alone, with a mean time to stage 4 fibrosis
(histologic cirrhosis) of 26 years, compared to 34 years
in non–HIV-infected patients [4]. Once histologic cir-
rhosis develops, liver failure and death do not typically
occur for another 5–10 years, resulting in an HCV
disease course of 3–4 decades or longer.

Recently, an international epidemic of HCV infec-
tion among HIV-infected men who have sex with men
(MSM) has occurred [5, 6]. These men acquired both
HIV and HCV sexually, and partly due to the higher
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HIV-infected men who acquire HCV infection undergo 
rapid-onset liver fibrosis of unknown mechanism(s)

We hypothesized that this increased fibrogenesis during 
acute HCV infection results from activation of hepatic 
stellate cells (HSCs), the principal collagen-producing 
cell in liver injury

Fibrosis During Acute HCV 
Infection in HIV+ Men



Aims:

To determine whether the number of activated HSCs, 
as measured by α-smooth-muscle-actin (α-SMA) 
staining, is high early in HCV infection

To determine whether the collagen proportionate area 
(CPA) of liver specimens, as measured by Sirius red 
staining, increases with increasing time to biopsy

To re-confirm whether the stage of fibrosis, as 
measured by trichrome staining, increases with 
increasing time to biopsy
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subject
age at 
biopsy

genotype
HCV VL
(IU/mL)

ALT
(U/L)

ALT elevation to 
biopsy (mo)

stage 
(Scheuer, 0-4)

1 40 1a 10,700 57 1.0 2
2 35 1b 10,300,000 88 1.2 1
3 40 1b 9,180,000 258 1.4 3
4 63 3a 1,968,876 61 1.7 2
5 46 1a 4,180,000 810 1.9 2
6 44 1a 1,360,000 195 3.3 2
7 37 1a 787,000 378 3.8 1
8 38 1a 4,143,987 278 3.9 2-3
9 38 1a 4,875,000 495 4.2 2
10 32 1a 4,950 54 4.4 2
11 47 1a 4,430,000 187 4.7 2
12 49 1a 200,000 400 4.9 2
13 42 1a <5 46 6.9 2
14 30 1a 15,000,000 198 6.9 0-1
15 26 1a <5 24 7.3 1
16 37 1a 1,016,200 216 16.0 2
17 61 1a 8,040,000 37 17.0 2
18 40 1a 10,400,000 324 27.5 3
19 46 1a 1,549,233 95 28.3 4
20 45 1a 855,026 122 30.4 4

median 40 – 1,759,055 191 4.6 2



Fibrosis During Acute HCV 
Infection in HIV+ Men

Masson’s trichrome stain–traditional stain to assess 
liver fibrosis– stains mature collagen dark blue

Staging system (e.g. Scheuer) is qualitative

e.g. stage 2
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Masson’s trichrome stain

r2 = 0.42

p < 0.005
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Sirius red stains mature collagen red
Amenable to quantification of area of fibrosis 
(“collagen-proportionate area”)
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CPA

r2 = 0.60

p < 0.002

0

5

10

15

0 12 24 36

R² = 0.5965

C
PA

Time to biopsy (months)

0

5

10

15

<1 Year to biopsy >1 Year to Biopsy

C
PA



Fibrosis During Acute HCV 
Infection in HIV+ Men

Hepatic stellate cells (HSC) produce collagen upon 
activation (e.g. HCV infection)

Mature collagen composes the scar tissue that is 
liver fibrosis

α-smooth actin is a marker of activated HSC
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HSCs

r2 = 0.16

p < 0.001

0

10

20

30

0 12 24 36

R² = 0.1644
A

ct
iv

at
ed

 H
SC

s

Time to biopsy (months)

0

8

15

23

30

<1 Year to biopsy >1 Year to Biopsy

A
ct

iv
at

ed
 H

SC
s



Fibrosis During Acute HCV 
Infection in HIV+ Men

biopsy < 1 
year after 

HCV (N=15)

biopsy > 1 
year after 

HCV (N=5) statistical test

Scheuer stage, 
median

2 3 p < 0.005

CPA (%), median 2.6 6.4 p < 0.002

activated HSC/
hpf, median 7.4 1.8 p < 0.001
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Limitations:

Not all men with acute and recent HCV underwent 
biopsy 

Insufficient biopsy material for complete analysis of 
almost half who underwent biopsy

Significantly fewer biopsies analyzed from >1 year after 
onset compared to <1 year after onset
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Conclusions:

The mechanism of rapid-onset fibrosis formation 
appears to be early activation of HSCs into fibrogenic 
myofibroblasts 

This activation results in stage 2 fibrosis in most HIV-
infected men within 6 months of HCV infection

Significantly fewer activated HSCs persist after the first 
year but fibrosis increases nonetheless
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