Cytokines and Liver Fibrosis in HIV/HCV Co-Infection: The HHH Hemophilia Cohort Study
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Background: Despite improved survival and immune function with antiretroviral therapy, HIV infection accelerates hepatitis Subjects: Hemophilia A or B, HCV(+) by ELISA; HIV(+) or HIV(-); age > 18 years old, from 34 U.S. HTCs Cytokine Levels By Fibrosis Score and By HIV Status
C liver disease, and an increasing proportion of those with co-infection develop fibrosis. We hypothesized that HIV Clinical and Laboratory Studies: ) Cytokine ELISA Immunoassay Cytokine Tissue mRNA
1. One-time blood sample: cytokine (IL-6, IL-10, TNF-q, IFN-y, TGF-B), LFTs, CD4, AFP, ferritin

HCV through up of cytokines that promote fibrosis. We, therefore, conducted a

prospective, multi-center study to evaluate eytokines in HCV fibrosis by HIV status. 2. Voluntary liver biopsy for histology by Knodell, Ishak, and Metavir scores, reviewed by independent pathologist No (+)/ No Tested HIVE) HIVG) pvalue Mean + SEM HIVE®) HIVO) pvalue
. | . . ) 3. Tissue eytokine mRNA (IL-6, TGF-B,, TGFB,), cytokine promoter genotypes, HCV viral RNA N=93 = N=1z7 N=93 N=127
Methods: Among 781 HCV(+) hemophilic men from 34 U.S. hemophilia treatment centers, 220 (28.2%) underwent liver 4. Enrollment form: lifestyle, clinical symptoms, viral exposures; liver biopsy safety form TR (243 Pf/'““ N N . TGRBmRNA o>
biopsy, of whom 92 (41.8%) were HIV(+) and 128 (58.2%) HIV(-). Biopsies were independently reviewed using Ishak, § Metavir <F2 316 (187%) 081 (0%)  p=0.034 Metavir < F2 338045  38026() 0529
M . d Knodell Pl K N 1l IL-10. IFN. TGF. y d by ELISA Laboratory Assays Metavir > F2-F4 72 (9.7%) 5/86 (5.8%) p=0.356 Metavir > F2-F4 5.43£1.47(10)  4.26+0.76 (15) p=0.934
etavir, and Knodell systems. Plasma cytokine immunoassays (11-6, IL-10, IFN-y, TGF-f) were measured by A 1. Plasma cytokine immunoassays: ELISA assay (Quantikine R&D Systems, Minneapolis, MN) 1L-6 (= 3 pg/m)
assay (Quantikine R&D Systems, Minneapolis, MN). Tissue cytokine mRNA was measured by ribonuclease protection 2. Tissue cytokine mRNA: Ribonuclease protection assay (Riboquant, Pharmingen, San Diego, CA) Metavir < F2 4116 (25.0%)  17/31 (54.8%)  p=0.068 7.07£0.26 (5)  6.58+042(7)  p=1.00
assay (Riboquant, Pharmingen, San Diego, CA), and radiolabeled band densitometry. Cytokine promoter genotype 3. Cytokine promoter genotype: Molecular typing and gel electrophoresis, with ethidium bromide staining. Metavir > F2-F4 38/72(52.8%)  43/86 (50.0%)  p=0.728 SA24LI1(10)  5.402039(15)  p=0.245
looul . 1L-10 25 pg/m
polymorphisms were typing and gel with ethidium bromide staining. Chi-square Statistical Analysis Descriptive statistics were computed for all variables. Cytokine immunoassays were compared by chi square e ) M6 ABI%)  ABI (129%) p=0676 AU 20803(T) 0751
tests for association and trend, and Wilcoxon rank sum tests were performed to compare cytokine assays by HIV status. analysis or Fisher’s exact test. Cytokine mRNA values were not normally distributed and were log-transformed and then analyzed by Metavir > F2-F4 T2 03%) 986 (105%) p-0.877 255:1.02(10) 3.6120.27(15)  p=0.495
Results: Of the 220 men who underwent biopsy, 86 (39.1%) had fibrosis (Ishak score 3-6). Fibrosis was more common in Wilcoxon two-sample tests. Cytokine promoter phenotypes were compared by chi square tests. Chi square analysis was used to test TNF-a 2 10 pg/ml)
HIV/HCV co-infected than in HCV infected, 43/92 (46.7%) vs 41/128 (32.0%), p=0.03, with fibrosis scores, for association and trend. Wilcoxon rank sum tests were used to compare cytokine assays by HIV status. All data analyses were Metavir < F2 3/16 (18.7%)  6/31 (19.3%) p=1.00 2582046 (5) -2.73:0.29(7)  p=0.874
L s . o N o i i Ve ¢l Metavir > F2-F4. 17/72 23.6%)  18/86 (20.9%)  p=0.686 -2.4451.05 (10) -321£029(15) p=0.934
2.3+0.2, vs. 1.9+0.2, p=0.06. HIV/HCV co-infected had higher AST, 57 vs 42 U/ml, p=0.03; and lower platelets, 184,000 performed using SAS 9.1.3 software package. 1N (o8 o) b v Ny A IS0 320209
vs 219,000/ul, p<0.001, but similar HCV duration, 38 vs. 36 yr, p=0.07; and similar proportion IFN/RBV treated, 47% vs Metavir < F2 116 62%) 531 (161%) p-0.638 Metavir < F2 0.47:080(5)  1234030(7)  p-0280
41%, p=0.39, than HCV infected men. More co-infected than infected had high TFG-B2 ELISA (>243 Metavir > F2-F4 872 (1L1%)  23/86 (26.7%) p=0.014* Metavir > F2F4 -0.8040.46 (10) 1.2440.60 (15)  p=0.369
pe/ml), 12.5% vs 4.2%, p=0.028, but TGF-B ELISA values, p=0.201, and TGF-B mRNA, p=0.885, were similar. Fewer RESULTS
HIV(+) than HIV(-) had high level IFN-y ELISA (>5 pg/ml), 11.4% vs 23.7%, p=0.024, with lower IFN-y ELISA values,
p=0.035, and lower IFN-y mRNA, p=0.030. Cytokine promoter genotypes did not differ by HIV status, all p>0.388. HCV+ Hemophilic Men Undergoing Liver Biopsy Liver Fibrosis Score by HIV Status CONCLUSIONS
Conclusions: Nearly half of HIV/HCV co-infected hemophilic men have Ishak > 3 fibrosis, a 1.5-fold higher prevalence e o Blopsy Score e e
: ] : - ) Noot  N=1T pale N-93 7 value
than in HCV mono-infected men. Although a greater proportion of co-infected have high level TFG- ELISA and low et Earaiment (s s - soes KnodelScore 022) 7 1. Of781 HCV(+) hemophilic men, 220 (28.3%) underwent liver biopsy. The latter did not differ demographically from 561
IFNy ELISA and mRNA levels, mechanisms other than cytokine dysregulation may contribute to higher fibrosis Pty - - ’ Mean + SEM ss03 s1s03 o un-biopsicd men.
i i -1 i Caucasian 80 (86.0%) 113 (8¢ ) p-051 Ishak Fibrosis Score (0-6)
progression in HIV/HCV co-infection. NonCantasian Bty 1aare ‘Mean - SEM 23502 19502 peo0es 2. After 25+ years of HIV infection, the proportion of HIV(+/HCV(+) hemophilic men with Metavir > F2 fibrosis is
Type Seore236 BEeTH %) ponst significantly higher than in HIV(-), 47.3% vs. 32.3%, p=0.024, with higher mean fibrosis scores, 1.6 vs. 1.3, p=0.045.
Hemophilia A 83E93%)  9662%) p-0013*
BACKGROUND Hemophilia 10007%) 30 @238%) 620, ’ p00ise 3. After controlling for HIV, older age (but not race, ETOH, or HCV treatment) was predictive of fibrosis, p=0.03.
ETOH > 4@B%)  41023%)  p-0.024*
No.<2:3 timesiweek %) J6UTa%) po3s 4. Asignificantly greater proportion of the HIV(+) group had very high TGF-B2 levels (243 pg/ml), while a significantly
No-22-3 imesiweek BELI%) 0626%) smaller proportion had high IFN-y levels (>5 pg/ml), as compared with HIV(-) negative hemophilic men. Cytokine tissue

Hepatitis C (HCV) is the leading cause of chronic liver disease and mortality in individuals with hemophilia, of
whom 90% were exposed to HCV through clotting factor concentrates. About 40% of HCV(+) were also infected with
HIV, with peak seroconversion in 1982, 10+ years after HCV infection. The proportion with fibrosis, now 30+ years
from initial HCV infection, and 20 years since initial HIV infection is not known. Before the AIDS epidemic, 20% had
biopsy evidence of cirrhosis (Spero, 1979). We and others have shown that HIV accelerates end-stage liver disease at
least 4-fold in hemophilic men (Ragni, 2001). Although HAART therapy, which improves HIV survival and immune e o N e 02

function, also reduces HCV progression (Ragni, 2008), an i of HIV/HCV co-infected hemophilic HV Genrpe ) ) Cytokine Promoter Phenotype and Liver Fibrosis by HIV Status The HHH Study
men are progressing to end-stage liver disease, now, nearly 25 years after HIV infection. The mechanism of HIV-induced N oy 6 Tk Bowen T -
HCV progression is not understood, although HIV dysregulates production of cytokines that promote liver fibrosis. IFN £ RBV Treatment —HVG__ HVO_ The HHEH Stady was suppoted by National Insituts of Healh Grant NHLBI RO1 HL68429 (MVR) ’ .

Cytokines and growth factors, which are upregulated in HIV infection, may play a role in preventing or retarding @S s posi - The HHH Stdy Inestgatrsincluded: Uiversy of Pitsburg, Pisburgh PA, Coordinting Cnter, Margare V. Ragni, MD, MPH, Princial Invstgator

BE22%) 75 691%) No(¥)/No.Tested  Metavie<k2 Metsir B} Metavie B4 Kristen Jaworski, BSN, RN: Brigham and Women's Hospital, Boston MA: Ellis Neufeld, MD, PhD, Randi Ster, RN: Beth Israel Medical Center, Newark NJ.
liver decompensation in hepatitis C. In the experimental bile duct ligation model of liver failure, IL-6"- mice develop

0007 ] mRNA and promoter phenotypes did not differ by fibrosis score or HIV status overall.
2 a85%) H h ] 5. Cytokine dysregulation may contribute to fibrosis progression among those with HIV/HCV co-infection, but other

mechanisms likely affect fibrosis score.

48 (565%)
37 (43.5%)
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IshakScore3  Ishak Scored  Ishak ScoreS  Ishak Socre 6
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liver failure more quickly than IL-6"* controls, but can be rescued by IL-6 treatment (Ezure, 2000). TFG-B1, also 2s wl p=0.068 o ediste ot ‘“'1 q/:/'"‘ Tt :;x%;‘ e ‘u‘i x), ~|’;~u ‘(1-) x’;/‘., ‘Cornell Weill Medical Center, New York NY: Donna DiMichele, MD, Ilene Goldberg, RN; Emory Unwersuy Atlanta GA: Jay Steinberg, MD, Francic
upregulated in HIV infection (Kekow, 1991), however, inhibits the effects of IL-6 (Yokomuro, 2002), potentially limiting 246 - High T8 S00%) T 04 141 (6 7%) 4563 4% E Lasseter, RN Henry Fod Hosptl Dot MI: hiip Kuriakose, MD Angela Lanbin, RN;Indiana Herophilaand Tonboss Cnter, ndianapois N
v . ction 8 " > ¢ N ! 5 9 0001 o, g Amy Shapiro, MD, Sarah May, RN: Medical College of Wisconsin, Milwaukee WI: Joan Cox Gill, MD, Megan Gavin, RN: Michigan State Universiy: Ajovi
its cytoprotective effect in clinical those with HIV/HCV infection, although the mechanism remains unclear. Cytokine HIV RNA (No. = 400 copies/ml) 1BOLI%) - 1L-6 phenotype Scott-Emuakpor, MD, Laura Carlson, RN: Mount Sinai School of Medicine, New York, NY: Christopher Walsh, MD, Joanna McCarthy, RN; Northwestern
gene polymorphisms, including TGF- B1, TNF-a, and IL-10 genotypes, known to influence lung fibrosis and heart and HAART Treatment WEI%) - Low 4 (QLA%) T34 (Q06%) 22 OS%) 10663 (159%) University,Chicago IL: Lisa Boggio D, Sandy Hari, RN: Rush Meclal Cener, Chicago IL: Lonard Valentino, MD, Rose Howard,RN: S Lovis

. - N Clinical Blood Count (CBC) High 1114 (86%) 2734 (194%) 1921 G05%) 5363 (84.1%) University. St Louis MO: Joachim Reimers, MD, Judy Bagato, RN; Tulane University, New Orleans LA: Cindy Leissinger, MD, Ceeilia Schmids, RN: Universiy of Buffalo, BufTolo NY: Zale
lung rejection in transplant patients, may also influence HCV disease outcome (Powell, 2000). These findings have Hemoglobin (gm/dl) 149402 154501 p0.064 036 epeo560 Bemstcin, MD, Linda Beling, RN; University of Califoria Davis, Sacramento CA: Jerry Powell, MD, Karen Scott, RN; University of Cincinnati (Pediatrics), Cincinnati OH: Ralph Gruppo, MD,
suggested the potential importance of cytokines in outcome of liver cirthosis and fibrosis in HIV/HCV co-infection. We Platelets (No.uL) 1843266 2196265 p-0.000S* IL-10 phenotype Chambers, RN: Universityof Cincinnati (Adult, Cincinnati OH; Joseph Palascak, MD, Madeline Heffner, RN University of Colorado, Denver CO: Marilyn Manco-Johnson, MD, Carissa Smith,
. L . N Liver Function Tests Low e e Lamossn a6 (76 @ RN: University of Connecticut, Hartford CT: Robert Bona, MD, Ann Bartolomeo, RN University of linois, Peoria IL: Michael Tarantino. MD, Yvonne Lucas, RN; Universiy of Massachusetts,
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