Special Populations: Hepatitis C Virus/HIV Coinfection
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Panel's Recommendations

o Hepatitis C virus (HCV) screening should be performed during each pregnancy, ideally at the initial prenatal visit (Alll).

0 HCVantibody testing, with confirmatory HCV RNA polymerase chain reaction testing if the antibody test is positive, is
recommended for screening (Al).

0 HCV screening may be repeated later in pregnancy if the initial test is negative but persistent or new risk factors for
HCV are identified (e.g., new or ongoing injection or intranasal substance use) (Alll).

¢ Forthose known to be HCV antibody-positive, HCV RNA and liver function tests should be checked at the beginning of
prenatal care to determine the risk of perinatal transmission and the severity of liver disease (Alll).

o Hepatitis B surface antigen testing is advised during each pregnancy, ideally in the first trimester, including for HIV/HCV

coinfection cases. If results are negative and there is no immunity, the hepatitis B virus vaccine series should be initiated
(see Hepatitis B Virus/HIV Coinfection) (Alll).

¢ For pregnancies with HCV infection where the hepatitis A virus (HAV) vaccine series has not been received, HAV immunty
should be assessed (Alll). Iftesting is negative for HAV antibodies (either immunoglobulin G [IgG] or total antibody [IgG
and immunoglobulin M]), the HAV vaccine series should be provided (Alll).

o Currently, treatment of HCVduring pregnancy is not recommended (unless part of an approved experimental protocol)
because of the lack of safety data on the use of HCV direct-acting antiviral agents during pregnancy. If considering
initiating HCV treatment during a pregnancy with HCV/HIV coinfection, consultation with an expert in HIV and HCV is
strongly recommended (Alll).

o Recommendations for antiretroviral therapy (ART) are the same for all pregnancies with HIV, including in the context of
HCV coinfection (Alll).

¢ For pregnancies with HCVHIV coinfectionand ART use, counseling on the signs and symptoms of liver toxicity should be
provided, and hepatic transaminases should be assessed 1 month after initiating ART and at least every 3 months during
pregnancy (BIlI).

o Postpartum HCV treatment with direct-acting antiviral agents should be recommended and offered (Al).

o Post-delivery evaluation of HCV RNA is advised for HCV infection to check for spontaneous clearance, particularly if
initiation of postpartum HCV therapy is under consideration (BlI).

e HCV/HIV coinfection is not an independent indication for cesarean delivery (see Intrapartum HIV Care) (Alll).

¢ Infants exposed to HCV/HIV coinfection during pregnancy or delivery should be evaluated for HCV infection (Alll).
Decisions regarding the specific type of assays to use for HCV screening in children and the timing of those assays should
be made after consultation with an expert in pediatric HCV infection (Alll).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | =One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One
or more well-designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Ill = Expert
opinion

The management of hepatitis C virus (HCV)/HIV coinfection in pregnancy is complex, and none of
the approved HCV direct-acting antivirals (DAASs) have been evaluated fully for use in pregnancy;
thus, consultation with an expert in HIV and HCV infection is strongly recommended when
managing HCV during pregnancy.
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For additional information on HCV and HIV, see Hepatitis C Virus in the Pediatric Opportunistic
Infection Guidelines, Hepatitis C Virus/HIV Coinfection in the Adult and Adolescent Antiretroviral
Guidelines, and Hepatitis C Virus in the Adult and Adolescent Opportunistic Infection Guidelines.
The American Association for the Study of Liver Diseases (AASLD), the Infectious Diseases Society
of America (IDSA), and the International Antiviral Society-USA maintain updated information
about treating patients with HCV/HIV coinfection. The guidelines are available online

at HCVquidelines.org.

Screening

HCV screening should be performed at entry into general HIV care and during each pregnancy,
ideally at initiation of prenatal care. For those known to be HCV antibody-positive, HCV RNA and
liver function tests should be checked at the beginning of prenatal care to assess risk of perinatal
transmission of HCV and the severity of liver disease. Consultation with an expert is recommended
for follow-up testing and/or referral for treatment postpartum, as appropriate.

The primary reasons for HCV testing during pregnancy are—

e To identify HCV/HIV coinfection during pregnancy while engaged with the health care system
so that HCV treatment can be offered postpartum, ideally before a subsequent pregnancy. (If a
trial of HCV treatment during pregnancy is available, voluntary enrollment should be offered.)

¢ To monitor for HCV-related hepatotoxicity, which has been associated with the use of
antiretroviral (ARV) drugs in women with HCV/HIV coinfection.!

e To monitor for preterm birth, which has been associated with HCV/HIV coinfection in pregnant
women. 2>

e To ensure appropriate follow-up and evaluation of infants who were exposed to HCV.

The observed prevalence for HCV infection was 2% to 12% in European cohorts of pregnant women
with HIV# and 3.8% among women with HIV in New York State.® Although data about secular
trends in HCV among women with HIV in the United States are limited, the prevalence of HCV
among women of childbearing age and children aged <2 years in the general population has
increased substantially in recent years, partly because of the ongoing opioid epidemic.57-14

The Society for Maternal-Fetal Medicine and the American College of Obstetricians and
Gynecologists recommend repeating HCV testing later in pregnancy when initial screening is
negative but ongoing or new risk factors for HCV are identified (e.g., new or ongoing use of injected
or intranasal substance use).® The partners of all people with HCV/HIV coinfection should be
referred for both HIV and hepatitis counseling and testing to prevent the sexual transmission of HIV
and HCV; however, HCV is transmitted infrequently via heterosexual sex. People who do not share
injection equipment have a very low risk of horizontal transmission of HCV. Partners who do not
have HIV infection should be counseled about the benefits of starting oral pre-exposure prophylaxis
(PrEP) to prevent HIV acquisition (see Prepregnancy Counseling and Care).

Available DAAs have improved HCV therapy dramatically; it is now possible to cure HCV infection
in most patients.'® Current HCV treatment guidelines recommend therapy for nearly all patients with
HCV infection. However, the management of HCV/HIV coinfection during pregnancy is complex. A
Phase 1 study evaluated the safety and pharmacokinetics (PKs) of sofosbuvir/ledipasvir in
pregnancy.l’ Safety data of DAAS in pregnancy are still limited. Ribavirin, although it is no longer
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commonly used for the treatment of HCV, is contraindicated in pregnancy.!8 If considering HCV
treatment during pregnancy, consultation with an expert in HIV and HCV is strongly recommended.

Screening for chronic HCV infection using a sensitive immunoassay for HCV antibodies is
recommended for all individuals with HIV, including during pregnancy. In the United States, HCV
screening should occur in each pregnancy, except in settings where the prevalence of HCV infection
is <0.1%.1°20 False-negative anti-HCV immunoassay results can occur in individuals with HIV, but
this is uncommon with the more sensitive immunoassays. If HCV infection is suspected despite a
negative HCV antibody screen, a commercially available diagnostic quantitative plasma HCV RNA
assay can be performed.222 Individuals who have a positive HCV antibody test should undergo
confirmatory testing with a quantitative plasma HCV RNA assay. Many laboratories now perform
reflex RNA testing for individuals who test positive for HCV antibodies. HCV RNA testing is
recommended during pregnancy when serologic results for HCV are indeterminate or negative, but
elevated aminotransaminase levels or risk behaviors, such as a history of injection drug use, suggest
potential infection.?® At the initial prenatal visit, quantitative plasma HCV RNA testing and liver
function assessments are recommended when HCV antibody positivity is confirmed to assess the risk
of transmission of HCV to the infant and severity of liver disease.®

Because of the added risk of hepatic decompensation from acute infection with any viral hepatitis,
people with HCV infection also should be screened for both hepatitis A virus (HAV) and hepatitis B
virus (HBV). People with chronic HCV infection who have not already received the HAV vaccine
series should be screened for immunity to HAV (either immunoglobulin G [IgG] alone or I1gG and
immunoglobulin M together). If they screen negative for HAV antibodies, they should receive the
HAV vaccine series. Antibody responses to the HAV vaccine should be assessed 1 month after
vaccination is complete. If anti-HAV IgG is negative, people should be revaccinated** when the CD4
T lymphocyte (CD4) cell count is >200 cellssrmm3. People with HCV/HIV coinfection who screen
negative for HBV and lack HBV immunity (i.e., they are hepatitis B surface antigen negative,
hepatitis B core antibody negative, and hepatitis B surface antibody [HBsAb] negative) should
receive the appropriate HBV vaccine series. People with HCV/HIV coinfection who are HBsAb
negative despite receiving the HBV vaccine series may benefit from revaccination (see Hepatitis B
Virus/HIV Coinfection).2°

Impact of HCV/HIV Coinfection on Progression and Perinatal Transmission of
Both Viruses

Although the HCV viral load tends to rise in the third trimester, pregnancy does not appear to
influence the course of HCV infection clinically. During pregnancy, individuals with chronic HCV
typically have favorable outcomes as long as decompensated cirrhosis has not developed.2627

HCV Transmission to the Infant

About 6% of infants born to women with HCV acquire HCV infection.22 In most studies of women
with HCV/HIV coinfection who are not receiving treatment for either infection, the incidence of
perinatal HCV transmission is approximately twofold higher among women with HCV/HIV
coinfection (7% to 20% transmission risk) than among women with HCV mono-infection.?8-32 The
higher transmission rates likely are related to the higher levels of HCV viremia observed in patients
with HCV/HIV coinfection and/or other HIV-related impacts on HCV disease activity.33334 Early
and sustained control of HIV viremia with antiretroviral therapy (ART), however, could reduce the
risk of HCV transmission to infants.27:35-37 A European study of perinatal HCV transmission found
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that the use of effective ART for HIV was associated with a trend toward reduced rates of HCV
transmission (odds ratio [OR] 0.26; 95% confidence interval [CI], 0.07-1.01).3% In an Italian cohort, 3
HCV transmission occurred in 9% of infants born to women with HCV/HIV coinfection, most of
whom were on ART. No HCV transmissions occurred in infants born to women with HCV viral
loads of <5 log IU/mL. In a re-analysis of data from three prospective European cohorts conducted
between 1994 and 2004, HCV transmission rates were estimated as about 24% higher than
previously thought, but rates of spontaneous HCV clearance in the children were also higher,
resulting in clearance—net transmission rates of 2.4% (1.1% to 4.1%) in women with HCV mono-
infection and 4.1% (1.7% to 7.3%) in women with HIVV/HCV coinfection.38

HIV Transmission to the Infant

In the absence of ART, maternal HCV/HIV coinfection can increase the risk of perinatal HIV
transmission.3%4% The risk of perinatal HIV transmission can be reduced in the context of HCV/HIV
coinfection during pregnancy by following the standard recommendations for ART that are in place
for all people with HIV.

Impact of HCV on HIV Management

Data are limited on the optimal management of HCV/HIV coinfection in pregnancy.
Recommendations on the use of ART during pregnancy for treating HIV and preventing perinatal
HIV transmission are the same for people with HCV/HIV coinfection as for those with HIV mono-
infection (see Antepartum HIV Care). In one Canadian study, HCV/HIV coinfection was associated
with an increased risk of HIV viral load increases near delivery among women who were on
previously effective ART. Although the authors suggest that additional factors (e.g., adherence) may
have played a role, these findings support the need to follow recommendations for HIV RNA
monitoring during pregnancy.*!

HCV-Specific Therapy in Pregnancy

Several DAA regimens have been approved for the treatment of HCV. At present, all currently
available DAAs lack sufficient safety data to be recommended for use during pregnancy, but general
considerations for treatment are presented in this section.

When determining the optimal regimen for an individual patient, clinicians must consider many
factors, including HCV genotype, prior treatment experience, and stage of liver disease

(e.g., compensated or decompensated cirrhosis). The following main classes of DAAs are currently
available in the United States:

e NS5A polymerase inhibitors: elbasvir, ledipasvir, pibrentasvir, velpatasvir
e NS5B nucleoside polymerase inhibitors: sofosbuvir

e NS3/4A protease inhibitors (PIs): glecaprevir, grazoprevir, voxilaprevir

In the past, most anti-HCV therapy regimens included both interferon and ribavirin. Interferons are
not recommended for use in pregnancy because they are abortifacient at high doses in monkeys and
have direct antigrowth and antiproliferative effects.42 Pegylated interferon is now used rarely for

treatment of HCV. DAA regimens with ribavirin are indicated for certain patient populations. Any
treatment regimens that include ribavirin are contraindicated for use during pregnancy because of
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the teratogenic and embryocidal effects observed in all animal species exposed to ribavirin.
Ribavirin-associated defects in animals include limb abnormalities, craniofacial defects,
anencephaly, and anophthalmia. The risk of teratogenicity persists for up to 6 months following
ribavirin cessation and also applies to pregnancies of partners of men taking ribavirin.16

DAAs are not yet recommended for use in pregnancy because of the lack of PK and safety data; one
small PK study investigating the use of sofosbuvir/ledipasvir in eight pregnant women with HCV
alone demonstrated 100% virologic suppression and no safety concerns.’” This open-label, Phase 1
study of sofosbuvir/ledipasvir started between 23 and 24 weeks’ gestation in eight women with
genotype 1 HCV infection showed that ledipasvir and sofosbuvir exposures were similar in the
pregnant women and the nonpregnant reference group and the drug combination was safe.’
Similarly, a small case series of 15 pregnant women treated with sofosbuvir/ledipasvir reported
100% virologic suppression at 12 weeks and no early safety concerns in the women or their infants.*3
An open-label, Phase 1 study of the pharmacokinetics of sofosbuvir/velpatasvir started between 23
and 25 weeks’ gestation reported results in 11 HIV-negative pregnant women with chronic HCV
infection. All 10 participants that completed treatment had undetectable HCV RNA at delivery, and
all the infants that followed up (n = 7) had undetectable HCV RNA. Nine mothers experienced
adverse events related to sofosbuvir/velpatasvir; however, only one adverse event was greater than
grade 2 (vomiting) and resulted in discontinuation of sofosbuvir/velpatasvir.44 A multicenter study
(NCT05140941) to evaluate sofosbuvir/velpatasvir safety and efficacy in pregnancy is underway.
Another small case series reported results of two pregnant women and one child with severe chronic
HCV started on a 12-week course of sofosbuvir/ledipasvir initiated at 31 weeks’ gestation,
sofosbuvir/velpatasvir initiated at 26 weeks’ gestation, and sofosbuvir/ledipasvir initiated at 1.2 years
of life, respectively. All three patients were safely cured of HCV with favorable tolerance, and the
two newborns were breastfeeding and consistently negative for anti-HCV antibody during the 1-year
follow-up after birth.45

In the context of HCV/HIV coinfection, HCV treatment with DAAs should be initiated postpartum.6
Drug interactions exist between the DAA anti-HCV drugs and ARV drugs that may produce
clinically significant changes in serum levels of both ARV drugs and anti-HCV medications. For
detailed information on the interactions between ARV drugs and anti-HCV drugs, see the Adult and
Adolescent Antiretroviral Guidelines, the Adult and Adolescent Opportunistic Infection Guidelines,
HCVGuidelines.org, and the HEP Drug Interaction Checker.

HCV/HIV Coinfection Monitoring During Pregnancy

Hepatic enzyme levels can increase after ART is initiated in people with HCV/HIV coinfection—
particularly in those with low CD4 counts at treatment initiation as a result of an immune-mediated
flare in HCV disease triggered by immune reconstitution with ART. In patients with HIV, HCV
coinfection may increase the hepatotoxic risk of certain ARV agents, specifically Pls and nevirapine.
HCV mono-infection may increase the risk of intrahepatic cholestasis of pregnancy?¢; this risk also is
higher in the context of HCV/HIV coinfection than with HIV infection alone.* Pregnant patients with
HCV/HIV coinfection should be counseled about the signs and symptoms of liver toxicity, and
transaminase levels should be assessed 1 month after initiating ART and then every 3 months. If
hepatic toxicity occurs, a clinician may need to consider initiating a less hepatotoxic drug regimen,
and, if clinical symptoms or significant elevations of transaminases occur, drugs may need to be
discontinued temporarily. Differentiating between drug toxicity and a flare of HCV disease that is
associated with immune reconstitution can be difficult; therefore, consulting an expert in HCV/HIV
coinfection is recommended.
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HCV RNA levels can fluctuate during pregnancy and postpartum, with frequent increases in HCV
RNA levels during pregnancy followed by a drop in the postpartum period.4” Spontaneous clearance
of HCV can occur postpartum.47-50 As a result, the AASLD and the IDSA recommend that women
have their HCV RNA reevaluated after delivery, particularly if they are being assessed for initiation
of therapy with DAA.16

Rates of preterm delivery are high in the context of HCV/HIV coinfection. In an Italian cohort of
mostly ART-treated women with HCV/HIV coinfection, preterm delivery occurred in 41% of women
overall. The rate of preterm delivery was not significantly different among women with lower or
higher HCV RNA levels (29% among women with HCV RNA <5 log IU/mL and 43% among
women with HCV RNA >5 log IU/mL). However, women with preterm delivery had significantly
higher levels of HCV RNA than those who delivered at term.3 A study of 4,236 pregnant women
with HIV reported a higher risk of preterm delivery in women with HCV coinfection (OR 3.0; 95%
Cl, 1.6-5.7) than in women with HIV alone.* A study of 339 HIV/HCV coinfected pregnant women
from Spain demonstrated a 50% rate of preterm delivery.32

Infants born to women with HCV also were more likely to have low birth weights (defined as
weighing <2,500 g) than those born to women without HCV (23% vs. 8%, P < 0.01).5

HCV infection in pregnancy may be associated with increased risks for gestational diabetes,
small-for-gestational-age infants, and low birth weight infants.®51 Although—in the context of
pregnancy with HCV infection—no obstetric guidelines currently suggest more frequent monitoring
for diabetes, preterm birth, or fetal growth during pregnancy,2 knowledge of these increased risks
may inform clinical care.t®

Mode of Delivery

The majority of studies of scheduled cesarean delivery in women with HCV infection (with or
without HIV coinfection) have found that the procedure does not reduce the risk of perinatal HCV
transmission.3%:53-%5 Thus, the general recommendations for mode of delivery are the same for
pregnancies with HCV/HIV coinfection as for those with HIV infection alone (see Intrapartum HIV

Care).
Evaluation of Infants Exposed to HCV

Infants exposed to HCV/HIV coinfection during pregnancy or delivery should be assessed for
chronic HCV infection. An HCV antibody test should be performed after age 18 months, when the
maternal anti-HCV antibody level has waned.5¢ Sensitivity of HCV RNA testing is low at birth, and
viremia can be intermittent or infection may resolve spontaneously®38:57.58; thus, HCV RNA testing
should not be performed before age 2 months, and a single negative test is not conclusive evidence of
lack of infection.>® Rate of HCV testing is very low for infants who were exposed to HCV®9;
therefore, it is important for providers to counsel patients about the need for pediatric follow-up and
testing during the first few years of life.561-64 The Pediatric Opportunistic Infection Guidelines and
these new CDC Guidelines provide further details about the diagnostic evaluation of infants who
were exposed to HCV.

Transmission of HCV to the infant is not increased with breastfeeding.®> For guidance about infant
feeding, see Preventing HIV Transmission During Infant Feeding

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-130


https://clinicalinfo.hiv.gov/en/guidelines/perinatal/intrapartum-care?view=full
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/intrapartum-care?view=full
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-pediatric-opportunistic-infections/hepatitis-c-virus
https://www.cdc.gov/mmwr/volumes/72/rr/rr7204a1.htm?s_cid=rr7204a1_w#contribAff
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/preventing-transmission-infant-feeding

References

1.

10.

Sibiude J, Warszawski J, Tubiana R, et al. Liver enzyme elevation in pregnant women
receiving antiretroviral therapy in the ANRS-French Perinatal Cohort. J Acquir Immune
Defic Syndr. 2019;81(1):83-94. Available at: https://pubmed.ncbi.nlm.nih.gov/30702449.

Huang QT, Huang Q, Zhong M, et al. Chronic hepatitis C virus infection is associated
with increased risk of preterm birth: a meta-analysis of observational studies. J Viral
Hepat. 2015;22(12):1033-1042. Available at: https://pubmed.ncbi.nIm.nih.gov/26081198.

Baroncelli S, Pirillo MF, Amici R, et al. HCV-HIV coinfected pregnant women: data
from a multicentre study in Italy. Infection. 2016;44(2):235-242. Available at:
https://pubmed.ncbi.nlm.nih.gov/26507133.

Benhammou V, Tubiana R, Matheron S, et al. HBV or HCV coinfection in HIV-1-
infected pregnant women in France: prevalence and pregnancy outcomes. J Acquir
Immune Defic Syndr. 2018;77(5):439-450. Available at:
https://pubmed.ncbi.nlm.nih.gov/29287028.

Chappell CA, Hillier SL, Crowe D, et al. Hepatitis C virus screening among children
exposed during pregnancy. Pediatrics. 2018;141(6):e20173273. Available at:
https://pubmed.ncbi.nlm.nih.gov/29720535.

Ghazaryan L, Smith L, Parker M, et al. Hepatitis C seroprevalence among HIV-infected
childbearingwomen in New York state in 2006. Matern Child Health J. 2016;20(3):550-
555. Available at: https://pubmed.ncbi.nlm.nih.gov/26520159.

Koneru A, Nelson N, Hariri S, et al. Increased hepatitis C virus (HCV) detection in
women of childbearing age and potential risk for vertical transmission - United States and
Kentucky, 2011-2014. MMWR Morb Mortal Wkly Rep. 2016;65(28):705-710. Available
at: https://pubmed.ncbi.nlm.nih.qov/27442053.

Ly KN, Jiles RB, Teshale EH, et al. Hepatitis C virus infection among reproductive-aged
women and children in the United States, 2006 to 2014. Ann Intern Med.
2017;166(11):775-782. Available at: https://pubmed.nchi.nlm.nih.gov/28492929.

Barritt AS, 4th, Jhaveri R. Treatment of hepatitis C during pregnancy-weighing the risks
and benefits in contrast to HIV. Curr HIV/AIDS Rep. 2018;15(2):155-161. Available at:
https://pubmed.ncbi.nlm.nih.gov/29470782.

Salemi JL, Spooner KK, Mejia de Grubb MC, et al. National trends of hepatitis B and C
during pregnancy across sociodemographic, behavioral, and clinical factors, United
States, 1998-2011. J Med Virol. 2017;89(6):1025-1032. Available at:
https://pubmed.nchi.nlm.nih.gov/27805270.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-131


https://pubmed.ncbi.nlm.nih.gov/30702449
https://pubmed.ncbi.nlm.nih.gov/26081198
https://pubmed.ncbi.nlm.nih.gov/26507133
https://pubmed.ncbi.nlm.nih.gov/29287028
https://pubmed.ncbi.nlm.nih.gov/29720535
https://pubmed.ncbi.nlm.nih.gov/26520159
https://pubmed.ncbi.nlm.nih.gov/27442053
https://pubmed.ncbi.nlm.nih.gov/28492929
https://pubmed.ncbi.nlm.nih.gov/29470782
https://pubmed.ncbi.nlm.nih.gov/27805270

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Patrick SW, Bauer AM, Warren MD, et al. Hepatitis C virus infection among women
giving birth - Tennessee and United States, 2009-2014. MMWR Morb Mortal Wkly Rep.
2017;66(18):470-473. Available at: https://pubmed.ncbi.nlm.nih.gov/28493860.

Schillie SF, Canary L, Koneru A, et al. Hepatitis C virus in women of childbearing age,
pregnant women, and children. Am J Prev Med. 2018;55(5):633-641. Available at:
https://pubmed.ncbi.nlm.nih.gov/30342628.

Ryerson AB, Schillie S, Barker LK, etal. Vital Signs: Newly reported acute and chronic
hepatitis C cases - United States, 2009-2018. MMWR Morb Mortal Wkly Rep.
2020;69(14):399-404. Available at: https://pubmed.ncbi.nlm.nih.gov/32271725.

Jarlenski M, Chen Q, Ahrens KA, et al. Postpartum follow-up care for pregnant persons
with opioid use disorder and hepatitis C virus infection. Obstet Gynecol.
2022;139(5):916-918. Available at: https://pubmed.ncbi.nlm.nih.gov/35576352.

Society for Maternal-Fetal Medicine, Hughes BL, Page CM, Kuller JA. Hepatitis C in
pregnancy: screening, treatment, and management. Am J Obstet Gynecol.
2017;217(5):B2-B12. Available at: https://pubmed.ncbi.nlm.nih.qov/28782502.

American Association for the Study of Liver Diseases/IDSA. HCV guidance:
recommendations for testing, managing, and treating hepatitis C. 2020. Available at:
https://www.hcvguidelines.org

Chappell CA, Scarsi KK, Kirby BJ, etal. Ledipasvir plus sofosbuvir in pregnant women
with hepatitis C virus infection: a phase 1 pharmacokinetic study. Lancet Microbe.
2020;1(5):e200-e208. Available at: https://pubmed.ncbi.nlm.nih.gov/32939459.

Spera AM, Eldin TK, Tosone G, Orlando R. Antiviral therapy for hepatitis C: has
anything changed for pregnant/lactating women? World J Hepatol. 2016;8(12):557-565.
Available at: https://pubmed.ncbi.nlm.nih.gov/27134703.

Schillie S, Wester C, Osborne M, etal. CDC recommendations for hepatitis C screening
among adults — United States. MMWR Recomm Rep 2020;69(No. RR-2):1-17.
Available at: https://www.cdc.gov/mmwr/volumes/69/rr/rr6902al.htm,

U.S. Preventive Services Task Force. Final recommendation statement: hepatitis C virus
infection in adolescents and adults: screening. 2020. Available at:
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/hepatitis-c-

screening

Alter MJ, Kuhnert WL, Finelli L, et al. Guidelines for laboratory testing and result
reporting of antibody to hepatitis C virus. Centers for Disease Control and Prevention.
MMWR Recomm Rep. 2003;52(RR-3):1-13, 15; quiz CE11-14. Available at:
https://pubmed.ncbi.nlm.nih.gov/12585742.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-132


https://pubmed.ncbi.nlm.nih.gov/28493860
https://pubmed.ncbi.nlm.nih.gov/30342628
https://pubmed.ncbi.nlm.nih.gov/32271725
https://pubmed.ncbi.nlm.nih.gov/35576352
https://pubmed.ncbi.nlm.nih.gov/28782502
https://www.hcvguidelines.org/
https://pubmed.ncbi.nlm.nih.gov/32939459
https://pubmed.ncbi.nlm.nih.gov/27134703
https://www.cdc.gov/mmwr/volumes/69/rr/rr6902a1.htm
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/hepatitis-c-screening
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/hepatitis-c-screening
https://pubmed.ncbi.nlm.nih.gov/12585742

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Centers for Disease Control and Prevention. Hepatitis C questions and answers for health
professionals. 2019. Available at: https://www.cdc.gov/hepatitis/ncv/hcvfag.htm

Centers for Disease Control and Prevention. Viral hepatitis - hepatitis C information.
2019. Available at: https://www.cdc.gov/hepatitis/hcv

Panel on Guidelines for the Prevention and Treatment of Opportunistic Infections in
Adults and Adolescents with HIV. Guidelines for the prevention and treatment of
opportunistic infections in adults and adolescents with HIV. 2023. Available at:
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-
opportunistic-infections/whats-new

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of
antiretroviral agents in HIV-1-infected adults and adolescents—Hepatitis C virus
infection. 2023. Available at: https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-
guidelines-adult-and-adolescent-opportunistic-infections/hepatitis-c-virus

Sookoian S. Effect of pregnancy on pre-existing liver disease: chronic viral hepatitis. Ann
Hepatol. 2006;5(3):190-197. Available at: https://pubmed.nchi.nlm.nih.gov/17060881.

Benova L, Mohamoud YA, Calvert C, Abu-Raddad LJ. Vertical transmission of hepatitis
C virus: systematic review and meta-analysis. Clin Infect Dis. 2014;59(6):765-773.
Available at: https://pubmed.ncbhi.nlm.nih.gov/24928290.

Tovo PA, Palomba E, Ferraris G, etal. Increased risk of maternal-infant hepatitis C virus
transmission for women coinfected with human immunodeficiency virus type 1. Italian
Study Group for HCV Infection in Children. Clin Infect Dis. 1997;25(5):1121-1124.
Available at: https://pubmed.ncbi.nlm.nih.gov/9402369.

Gibb DM, Goodall RL, Dunn DT, et al. Mother-to-child transmission of hepatitis C virus:
evidence for preventable peripartum transmission. Lancet. 2000;356(9233):904-907.
Available at: https://pubmed.ncbi.nlm.nih.gov/11036896.

Mast EE, Hwang LY, Seto DS, et al. Risk factors for perinatal transmission of hepatitis C
virus (HCV) and the natural history of HCV infection acquired in infancy. J Infect Dis.
2005;192(11):1880-1889. Available at: https://pubmed.ncbi.nIm.nih.gov/16267758.

Alter MJ. Epidemiology of viral hepatitis and HIV co-infection. J Hepatol. 2006;44(1
Suppl):S6-9. Available at: https://pubmed.ncbi.nlm.nih.gov/16352363.

Dominguez-Rodriguez S, Prieto L, Fernandez McPhee C, et al. Perinatal HCV
transmission rate in HIV/HCV coinfected women with access to ART in Madrid, Spain.
PL0S One. 2020;15(4):e0230109. Available at:
https://pubmed.ncbi.nlm.nih.gov/32271775.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-133


https://www.cdc.gov/hepatitis/hcv/hcvfaq.htm
https://www.cdc.gov/hepatitis/hcv
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-opportunistic-infections/whats-new
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-opportunistic-infections/whats-new
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-opportunistic-infections/hepatitis-c-virus
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-opportunistic-infections/hepatitis-c-virus
https://pubmed.ncbi.nlm.nih.gov/17060881
https://pubmed.ncbi.nlm.nih.gov/24928290
https://pubmed.ncbi.nlm.nih.gov/9402369
https://pubmed.ncbi.nlm.nih.gov/11036896
https://pubmed.ncbi.nlm.nih.gov/16267758
https://pubmed.ncbi.nlm.nih.gov/16352363
https://pubmed.ncbi.nlm.nih.gov/32271775

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Polis CB, Shah SN, Johnson KE, Gupta A. Impact of maternal HIV coinfection on the
vertical transmission of hepatitis C virus: a meta-analysis. Clin Infect Dis.
2007;44(8):1123-1131. Available at: https://pubmed.ncbi.nlm.nih.gov/17366462.

Deng S, Zhong W, Chen W, Wang Z. Hepatitis C viral load and mother-to-child
transmission: a systematic review and meta-analysis. J Gastroenterol Hepatol.
2023;38(2):177-186. Available at: https://pubmed.ncbi.nlm.nih.gov/36066543.

European Paediatric Hepatitis C Virus Network. A significant sex—»but not elective
cesarean section—effect on mother-to-child transmission of hepatitis C virus infection. J
Infect Dis. 2005;192(11):1872-1879. Available at:
https://pubmed.ncbi.nlm.nih.gov/16267757.

Checa Cabo CA, Stoszek SJ, Quarleri J, et al. Mother-to-child transmission of hepatitis C
virus (HCV) among HIV/HCV-coinfected women. J Ped Infect Dis. 2013;2(2):126-135.
Available at: https://pubmed.ncbi.nlm.nih.qov/26199724/.

Conte D, Fraquelli M, Prati D, et al. Prevalence and clinical course of chronic hepatitis C
virus (HCV) infection and rate of HCV vertical transmission in a cohort of 15,250
pregnant women. Hepatology. 2000;31(3):751-755. Available at:
https://pubmed.ncbi.nlm.nih.gov/10706568.

Ades AE, Gordon F, Scott K, et al. Spontaneous clearance of vertically acquired hepatitis
C Infection: implications for testing and treatment. Clin Infect Dis. 2022. Available at:
https://pubmed.ncbi.nlm.nih.gov/35396848.

Hershow RC, Riester KA, Lew J, et al. Increased vertical transmission of human
immunodeficiency virus from hepatitis C virus-coinfected mothers. Women and Infants
Transmission Study. J Infect Dis. 1997;176(2):414-420. Available at:
https://pubmed.ncbhi.nlm.nih.gov/9237706.

England K, Thorne C, Newell ML. Vertically acquired paediatric coinfection with HIV
and hepatitis C virus. Lancet Infect Dis. 2006;6(2):83-90. Available at:
https://pubmed.ncbi.nlm.nih.gov/16439328.

Boucoiran I, Albert AYK, Tulloch K, et al. Human immunodeficiency virus viral load
rebound near delivery in previously suppressed, combination antiretroviral therapy-
treated pregnant women. Obstet Gynecol. 2017;130(3):497-501. Available at:
https://pubmed.ncbhi.nlm.nih.gov/28796673.

Boskovic R, Wide R, Wolpin J, etal. The reproductive effects of beta interferon therapy
in pregnancy: a longitudinal cohort. Neurology. 2005;65(6):807-811. Available at:
https://pubmed.ncbi.nlm.nih.gov/16186517.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-134


https://pubmed.ncbi.nlm.nih.gov/17366462
https://pubmed.ncbi.nlm.nih.gov/36066543
https://pubmed.ncbi.nlm.nih.gov/16267757
https://pubmed.ncbi.nlm.nih.gov/26199724/
https://pubmed.ncbi.nlm.nih.gov/10706568
https://pubmed.ncbi.nlm.nih.gov/35396848
https://pubmed.ncbi.nlm.nih.gov/9237706
https://pubmed.ncbi.nlm.nih.gov/16439328
https://pubmed.ncbi.nlm.nih.gov/28796673
https://pubmed.ncbi.nlm.nih.gov/16186517

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Yattoo GN. Treatment of chronic hepatitis C with ledipasvir/sofosbuvir combination
during pregnancy. Hepatol Int. 2018;12(2):S292-5293. Available at:
https://www.hcvguidelines.org/references/yattoo-2018.

Chappell C, Kiser J, Randolph R, et al. Sofosbuvir/Velpatasvir Pharmacokinetics in
Pregnant Women with Hepatitis C Virus. Presented at: Conference on Retroviruses and
Opportunistic Infections (CROI) 2023. Seattle, Washington. Available at:
https://www.croiconference.org/abstract/sofosbuvir-velpatasvir-pharmacokinetics-in-
pregnant-women-with-hepatitis-c-virus/.

Zeng QL, Yu ZJ, Lv J, et al. Sofosbuvir-based therapy for late pregnant women and
infants with severe chronic hepatitis C: a case series study. J Med Virol.
2022;94(9):4548-4553. Available at: https:/pubmed.ncbi.nlm.nih.gov/35595682.

Wijarnpreecha K, Thongprayoon C, Sanguankeo A, et al. Hepatitis C infection and
intrahepatic cholestasis of pregnancy: A systematic review and meta-analysis. Clin Res
Hepatol Gastroenterol. 2017;41(1):39-45. Available at:
https://pubmed.ncbi.nlm.nih.gov/27542514.

Lin HH, Kao JH. Hepatitis C virus load during pregnancy and puerperium. BJOG.
2000;107(12):1503-1506. Available at: https://pubmed.ncbi.nlm.nih.gov/11192107.

Hattori Y, Orito E, Ohno T, et al. Loss of hepatitis C virus RNA after parturition in
female patients with chronic HCV infection. J Med Virol. 2003;71(2):205-211. Available
at: https://pubmed.ncbi.nlm.nih.gov/12938194.

Honegger JR, Kim S, Price AA, et al. Loss of immune escape mutations during persistent
HCV infection in pregnancy enhances replication of vertically transmitted viruses. Nat
Med. 2013;19(11):1529-1533. Available at: https://pubmed.ncbi.nlm.nih.gov/24162814.

Hashem M, Jhaveri R, Saleh DA, etal. Spontaneous Viral Load Decline and Subsequent
Clearance of Chronic Hepatitis C Virus in Postpartum Women Correlates With Favorable
Interleukin-28B Gene Allele. Clin Infect Dis. 2017;65(6):999-1005. Available at:
https://pubmed.ncbi.nlm.nih.gov/28903504.

Pergam SA, Wang CC, Gardella CM, et al. Pregnancy complications associated with
hepatitis C: data from a 2003-2005 Washington state birth cohort. Am J Obstet Gynecol.
2008;199(1):38 e31-39. Available at: https://pubmed.ncbi.nlm.nih.qgov/18486089.

American College of Obstetricians Gynecologists. ACOG practice bulletin no. 86: viral
hepatitis in pregnancy. Obstet Gynecol. 2007;110(4):941-956. Available at:
https://pubmed.ncbi.nlm.nih.gov/17906043.

Ghamar Chehreh ME, Tabatabaei SV, Khazanehdari S, Alavian SM. Effect of cesarean
section on the risk of perinatal transmission of hepatitis C virus from HCV-RNA+/HIV-

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-135


https://www.hcvguidelines.org/references/yattoo-2018
https://www.croiconference.org/abstract/sofosbuvir-velpatasvir-pharmacokinetics-in-pregnant-women-with-hepatitis-c-virus/
https://www.croiconference.org/abstract/sofosbuvir-velpatasvir-pharmacokinetics-in-pregnant-women-with-hepatitis-c-virus/
https://pubmed.ncbi.nlm.nih.gov/35595682
https://pubmed.ncbi.nlm.nih.gov/27542514
https://pubmed.ncbi.nlm.nih.gov/11192107
https://pubmed.ncbi.nlm.nih.gov/12938194
https://pubmed.ncbi.nlm.nih.gov/24162814
https://pubmed.ncbi.nlm.nih.gov/28903504
https://pubmed.ncbi.nlm.nih.gov/18486089
https://pubmed.ncbi.nlm.nih.gov/17906043

54.

55.

56.

57.

58.

59.

60.

61.

62.

mothers: a meta-analysis. Arch Gynecol Obstet. 2011;283(2):255-260. Available at:
https://pubmed.ncbi.nlm.nih.gov/20652289.

Marine-Barjoan E, Berrebi A, Giordanengo V, et al. HCV/HIV co-infection, HCV viral
load and mode of delivery: risk factors for mother-to-child transmission of hepatitis C
virus? AIDS. 2007;21(13):1811-1815. Available at:
https://pubmed.ncbhi.nlm.nih.gov/17690581.

McMenamin MB, Jackson AD, Lambert J, et al. Obstetric management of hepatitis C-
positive mothers: analysis of vertical transmission in 559 mother-infant pairs. Am J
Obstet Gynecol. 2008;199(3):315 e311-315. Available at:
https://pubmed.ncbi.nlm.nih.gov/18771997.

Bal A, Petrova A. Single clinical practice's report of testing initiation, antibody clearance,
and transmission of hepatitis C virus (HCV) in infants of chronically HCV-infected
mothers. Open Forum Infect Dis. 2016;3(1):0fw021. Available at:
https://pubmed.ncbi.nlm.nih.gov/26985444.

Mack CL, Gonzalez-Peralta RP, Gupta N, et al. NASPGHAN practice guidelines:
diagnosis and management of hepatitis C infection in infants, children, and adolescents. J
Pediatr Gastroenterol Nutr. 2012;54(6):838-855. Available at:
https://pubmed.ncbi.nlm.nih.gov/22487950.

Bernstein HB, Dunkelberg JC, Leslie KK. Hepatitis C in pregnancy in the era of direct-
acting antiviral treatment: potential benefits of universal screening and antepartum
therapy. Clin Obstet Gynecol. 2018;61(1):146-156. Available at:
https://pubmed.ncbi.nlm.nih.gov/29351151.

Polywka S, Pembrey L, Tovo PA, Newell ML. Accuracy of HCV-RNA PCR tests for
diagnosis or exclusion of vertically acquired HCV infection. J Med Virol.
2006;78(2):305-310. Available at: https://pubmed.ncbi.nim.nih.gov/16372293.

Lopata SM, McNeer E, Dudley JA, et al. Hepatitis C testing among perinatally exposed
infants. Pediatrics. 2020;145(3):e20192482. Available at:
https://pubmed.ncbi.nlm.nih.gov/32060140.

Kuncio DE, Newbern EC, Johnson CC, Viner KM. Failure to test and identify perinatally
infected children born to hepatitis C virus-infected women. Clin Infect Dis.
2016;62(8):980-985. Available at: https://pubmed.ncbi.nlm.nih.gov/26797211.

Watts T, Stockman L, Martin J, etal. Increased risk for mother-to-infant transmission of
hepatitis C virus among medicaid recipients - Wisconsin, 2011-2015. MMWR Morb
Mortal Wkly Rep. 2017;66(42):1136-1139. Available at:
https://pubmed.ncbi.nlm.nih.qgov/29072864.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-136


https://pubmed.ncbi.nlm.nih.gov/20652289
https://pubmed.ncbi.nlm.nih.gov/17690581
https://pubmed.ncbi.nlm.nih.gov/18771997
https://pubmed.ncbi.nlm.nih.gov/26985444
https://pubmed.ncbi.nlm.nih.gov/22487950
https://pubmed.ncbi.nlm.nih.gov/29351151
https://pubmed.ncbi.nlm.nih.gov/16372293
https://pubmed.ncbi.nlm.nih.gov/32060140
https://pubmed.ncbi.nlm.nih.gov/26797211
https://pubmed.ncbi.nlm.nih.gov/29072864

63.  Towers CV, Fortner KB. Infant follow-up postdelivery from a hepatitis C viral load
positive mother. J Matern Fetal Neonatal Med. 2019;32(19):3303-3305. Available at:
https://pubmed.ncbi.nlm.nih.gov/29587561.

64. Gowda C, Smith S, Crim L, et al. Nucleic acid testing for diagnosis of perinatally-
acquired hepatitis C virus infection in early infancy. Clin Infect Dis. 2020. Available at:
https://pubmed.ncbi.nlm.nih.gov/32640018.

65.  Resti M, Azzari C, Mannelli F, et al. Mother to child transmission of hepatitis C virus:
prospective study of risk factors and timing of infection in children born to women
seronegative for HIV-1. Tuscany Study Group on Hepatitis C Virus Infection. BMJ.
1998;317(7156):437-441. Available at: https://pubmed.ncbi.nlm.nih.gov/9703524.

Recommendations for the Use of Antiretroviral Drugs During Pregnancy and Interventions
to Reduce Perinatal HIV Transmission in the United States C-137


https://pubmed.ncbi.nlm.nih.gov/29587561
https://pubmed.ncbi.nlm.nih.gov/32640018
https://pubmed.ncbi.nlm.nih.gov/9703524

	Special Populations: Hepatitis C Virus/HIV Coinfection
	Screening
	Impact of HCV/HIV Coinfection on Progression and Perinatal Transmission of Both Viruses
	HCV Transmission to the Infant
	HIV Transmission to the Infant

	Impact of HCV on HIV Management
	HCV-Specific Therapy in Pregnancy
	HCV/HIV Coinfection Monitoring During Pregnancy
	Mode of Delivery
	Evaluation of Infants Exposed to HCV

	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



