VA HIV/Hepatitis C News Service

Michael Howe, MSLS, Editor

Director, Public Health Information

Public Health Strategic Health Care Group

j.michael.howe@hq.med.va.gov
July 9, 2004

Table of Contents

· Prevalence and Predictors of Herbal Medication Use in Veterans with Chronic Hepatitis C (VA Author)

· Marolide Resistance in Treponema pallidum in the United States and Ireland

· FDA List Serve – Viread (tenofovir disoproxil fumerate) Label Update

· FDA List Serve - CLIA Waiver granted to OraQuick ADVANCE Rapid HIV-1/2 Antibody Test

· FDA List Serve – New Dosing Regimen for Reyataz/Ritonavir in Treatment-Experienced Patients

Prevalence and Predictors of Herbal Medication Use in Veterans with Chronic Hepatitis C (VA Author)

Uzma Siddiqui, Elizabeth H. Weinshel, Edmund J. Bini (VA New York Harbor Healthcare System, Division of Gastroenterology). J Clin Gastroenterol, Volume 38, Number 7, August 2004, pp. 605-610


[image: image1.emf]
Marolide Resistance in Treponema pallidum in the United States and Ireland
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FDA List Serve – Viread (tenofovir disoproxil fumerate) Label Update

On July 1, 2004, the VIREAD (tenofovir disoproxil fumerate) label was updated to include the following information.

The Box Warning was updated to include the following:

VIREAD IS NOT INDICATED FOR THE TREATMENT OF CHRONIC HEPATITIS B VIRUS (HBV) INFECTION AND THE SAFETY AND EFFICACY OF VIREAD HAVE NOT BEEN ESTABLISHED IN PATIENTS CO-INFECTED WITH HBV AND HIV. SEVERE ACUTE EXACERBATIONS OF HEPATITIS B HAVE BEEN REPORTED IN PATIENTS WHO ARE CO-INFECTED WITH HBV AND HIV AND HAVE DISCONTINUED VIREAD. HEPATIC FUNCTION SHOULD BE MONITORED CLOSELY WITH BOTH CLINICAL AND LABORATORY FOLLOW-UP FOR AT LEAST SEVERAL MONTHS IN PATIENTS WHO DISCONTINUE VIREAD AND ARE CO-INFECTED WITH HIV AND HBV. IF APPROPRIATE, INITIATION OF ANTI-HEPATITIS B THERAPY MAY BE WARRANTED (SEE WARNINGS).

The Warning section was also updated to include the following:

Patients Co-infected with HIV and Hepatitis B Virus

It is recommended that all patients with HIV be tested for the presence of chronic hepatitis B virus (HBV) before initiating antiretroviral therapy. VIREAD is not indicated for the treatment of chronic HBV infection and the safety and efficacy of VIREAD have not been established in patients co-infected with HBV and HIV. Severe acute exacerbations of hepatitis B have been reported in patients who are co-infected with HBV and HIV and have discontinued VIREAD. Hepatic function should be monitored closely with both clinical and laboratory follow-up for at least several months in patients who discontinue VIREAD and are co-infected with HIV and HBV. If appropriate, initiation of anti-hepatitis B therapy may be warranted.

Additionally, the Clinical Pharmacology and Precaution sections were updated to include information regarding drug-drug interactions with atazanavir, adefovir and ribavirin. 

No drug-drug interaction was seen between tenofovir and adefovir or tenofovir and ribavirin.

 

The following text was added to the Precaution section.

· Higher tenofovir concentrations could potentiate VIREAD-associated adverse events, including renal disorders.

· Atazanavir and lopinavir/ritonavir have been shown to increase tenofovir concentrations. The mechanism of this interaction is unknown. Patients receiving atazanavir and lopinavir/ritonavir and VIREAD should be monitored for VIREAD- associated adverse events. VIREAD should be discontinued in patients who develop VIREAD-associated adverse events.

· VIREAD decreases the Area Under the Curve (AUC) and Minimum Concentration (Cmin) of atazanavir. When coadministered with VIREAD, it is recommended that atazanavir 300 mg is given with ritonavir 100 mg. Atazanavir without ritonavir should not be coadministered with VIREAD.

The Carcinogenesis, Mutagenesis, Impairment of Fertility section was revised to include results of the long-term carcinogenicity studies in mice and rats. The following information was included in this section.

Long-term oral carcinogenicity studies of tenofovir disoproxil fumarate in mice and rats were carried out at exposures up to approximately 16 times (mice) and 5 times (rats) those observed in humans at the therapeutic dose for HIV infection. At the high dose in female mice, liver adenomas were increased at exposures 16 times that in humans. In rats, the study was negative for carcinogenic findings at exposures up to 5 times that observed in humans at the therapeutic dose. 
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Office of Special Health Issues                          
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FDA List Serve - CLIA Waiver Granted to OraQuick ADVANCE Rapid HIV-1/2 Antibody Test

FDA granted a CLIA (Clinical Laboratory Improvements Amendments of 1988] waiver to the OraQuick ADVANCE Rapid HIV-1/2 Antibody Test for use with oral fluid on June 25, 2004. 

The OraQuick ADVANCE Rapid HIV Test is a fast and non-invasive test approved on March 26, 2004, to detect antibodies to HIV-1 in oral fluid. The oral fluid indication was extended by FDA to include detection of antibodies to HIV-2 in oral fluid on June 22, 2004.

Originally, use of OraQuick ADVANCE Rapid HIV test to detect antibodies to HIV in oral fluid had been limited to certified laboratories (high and moderate complexity laboratories under CLIA).  However, as a result of the waiver from the requirements of CLIA, all clinical laboratories certified through CLIA (high, moderate, and waived) can now use this test. The CLIA waiver allows the test to be used under less stringent controls, which is expected to have a major impact on increased access to HIV testing.

The CLIA waiver will allow the rapid oral fluid test to be used in more health care settings, such as doctors’ offices, clinics, and some mobile labs that can offer testing in high-risk areas. Through these venues, testing will be accessible to many more people, particularly to those individuals who are reluctant to be tested due to the need to draw blood.

The test is expected to help diagnose more people earlier, improving their treatment options, and reducing their chance of infecting others. It will also protect health care workers from infection by reducing their exposure to blood.

Manufacturers must submit a request for a CLIA waiver to FDA. To qualify for a waiver, a test must be simple, accurate and present no reasonable risk of harm.

 

FDA based its waiver decision for the OraQuick ADVANCE Rapid HIV Test on information submitted by the manufacturer, OraSure Technologies, Inc., Bethlehem, PA, demonstrating that the test is simple to run, is very robust under a wide range of environmental stresses, and generates highly accurate results in a wide variety of settings.

 

The OraQuick ADVANCE Rapid HIV-1/2 Antibody Test provides a highly accurate HIV test result from an easily collected oral fluid sample in as little as 20 minutes, without the need to draw blood.  According to data submitted by OraSure and reviewed by the FDA, in limited clinical studies the OraQuick correctly identified at least 99.3% of specimens from HIV-infected persons and at least 99.8% of specimens from uninfected persons.

 

A reactive result using the OraQuick Rapid HIV-1/2 Antibody Test with oral fluid is considered a preliminary positive result and must be confirmed using an additional, more specific test, such as the Western Blot, just as for testing using blood samples.

 

 
Richard Klein
HIV/AIDS Program Director
Food and Drug Administration

 

FDA List Serve – New Dosing Regimen for Reyataz/Ritonavir in Treatment-Experienced Patients

On July 6, 2004, the Division of Antiviral Drug Products approved a new dosing regimen for REYATAZ. In antiretroviral-experienced patients the new recommended dose is

REYATAZ 300 mg (two 150 mg capsules) once daily plus ritonavir 100 mg once daily taken taken with food.

For antiretroviral-naïve patients the recommended dose remains as REYATAZ 400 mg (two 200 mg capsules) once daily with food.

The data to support the new dosing regimen came from study AI424-045, a study of patients who had failed at least two regimens containing medications from the three ARV drug classes available at the time of enrollment. This  48-week trial evaluated  the efficacy and safety of REYATAZ 300 mg + ritonavir 100 mg once daily or REYATAZ 400 mg + saquinavir 1200 mg once daily compared to lopinavir/ritonavir 400/100 mg twice daily each with tenofovir and an nucleocide reverse transcriptase inhibitor (NRTI).

REYATAZ/ritonavir and lopinavir/ritonavir were similar for the primary efficacy outcome measure of time-averaged difference in change from baseline in HIV RNA level. The HIV RNA change from baseline was -1.58 log10 copies/mL for REYATAZ/ritonavir and -1.70 log10 copies/mL for lopinavir/ritonavir. 

Study AI424-045 was not large enough to reach a definitive conclusion that REYATAZ/ritonavir and lopinavir/ritonavir are equivalent on the secondary efficacy outcome measures of proportion below the HIV RNA lower limit of detection. The proportion of patients with HIV RNA < 400 copies/mL and < 50 copies/mL at week 48 was 55% and 38% for REYATAZ/ritonavir and 57% and 45% for lopinavir/ritonavir, respectively.

The major revisions to the package insert are summarized below. 

INDICATIONS AND USAGE:

Information that should be considered when initiating therapy with REYATAZ was added as follows. This data pertains to REYATAZ/ritonavir.

The following points should be considered when initiating therapy with REYATAZ: 

· In antiretroviral-experienced patients with prior virologic failure, coadministration of REYATAZ with ritonavir is recommended. 

· In Study AI424-045 REYATAZ/ritonavir and lopinavir/ritonavir were similar for the primary efficacy outcome measure of time-averaged difference in change from baseline in HIV RNA level. This study was not large enough to reach a definitive conclusion that REYATAZ/ritonavir and lopinavir/ritonavir are equivalent on the secondary efficacy outcome measure of proportions below the HIV RNA lower limit of detection. (See Description of Clinical Studies) 

· The number of baseline primary protease inhibitor mutations affects the virologic response of REYATAZ/ritonavir (See CLINICAL PHARMACOLOGY: Microbiology) 

· There are no data regarding the use of REYATAZ/ritonavir in therapy-naive patients.

CLINICAL PHARMACOLOGY

Microbiology

A table was included to provide information regarding HIV RNA response at week 48 by number and type of baseline protease inhibitor mutations and baseline phenotype in treatment-experienced subjects (study AI424-045). In summary, HIV RNA the response rate (< 400 copies/mL) was 75% for both REYATAZ/ritonavir (50/67) and lopinavir/ritonavir (50/67) in patients with 0-2 baseline primary protease inhibitor mutations. In patients with 3-4 baseline primary protease inhibitor mutations the response rates were 41% (14/34) and 43% (12/28) for REYATAZ/ritonavir and lopinavir/ritonavir, respectively. In patients with 5 or more baseline primary protease inhibitor mutations the response rates were 0% (0/9) and 23% (5/18) for REYATAZ/ritonavir and lopinavir/ritonavir, respectively. 

Please see attachment, which includes the table.
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WARNINGS
PR Interval Prolongation

· The following statement was added - There have been rare reports of second-degree AV block and other conduction abnormalities and no reports of third-degree AV block.  

· Information regarding reports of first-degree AV block from Study 045 was added. 

PRECAUTIONS

· A subsection regarding rash was included to state that the incidence of rash in controlled clinical trials (n=1597) was 21% . The median time to onset of rash was 8 weeks after initiation of REYATAZ and the median duration of rash was 1.3 weeks. Rashes were generally mild-to-moderate maculopapular skin eruptions. Dosing with REYATAZ was often continued without interruption in patients who developed rash. The discontinuation rate for rash in clinical studies was 0.4%. REYATAZ should be discontinued if severe rash develops. Cases of Stevens-Johnson syndrome and erythema multiforme have been reported in patients receiving REYATAZ.

Drug Interactions
· A change to the clinical comment for the interaction between efavirenz and REYATAZ was made to distinguish the dose adjustment of REYATAZ/ritonavir/efavirenz 300/100/600 mg once daily applies to treatment-naïve subjects. Appropriate dosing recommendations for efavirenz and REYATAZ in treatment-experienced subjects have not been established.
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New Dosing Regimen for REYATAZ/ritonavir in Treatment-Experienced Patients.





On July 6, 2004, the Division of Antiviral Drug Products approved a new dosing regimen for REYATAZ. In antiretroviral-experienced patients the recommended dose is







REYATAZ 300 mg (two 150 mg capsules) once daily plus ritonavir 100 mg once daily taken with food.







For antiretroviral-naïve patients the recommended dose remains as REYATAZ 400 mg (two 200 mg capsules) once daily taken with food.





The data to support the new dosing regimen came from study AI424-045, a study of patients who had failed at least two regimens containing medications from the three ARV drug classes available at the time of enrollment. This 48-week trial to evaluated the efficacy and safety of REYATAZ 300 mg + ritonavir 100 mg once daily or REYATAZ 400 mg + saquinavir 1200 mg once daily compared to lopinavir/ritonavir 400/100 mg twice daily each with tenofovir and a nucleoside reverse transcriptase inhibitor in treatment-experienced patients.





REYATAZ/ritonavir and lopinavir/ritonavir were similar for the primary efficacy outcome measure of time-averaged difference in change from baseline in HIV RNA level. The HIV RNA change from baseline was -1.58 log10 copies/mL for REYATAZ/ritonavir and -1.70 log10 copies/mL for lopinavir/ritonavir. 





Study AI424-045 was not large enough to reach a definitive conclusion that REYATAZ/ritonavir and lopinavir/ritonavir are equivalent on the secondary efficacy outcome measures of proportions below the HIV RNA lower limit of detection. The proportion of patients with HIV RNA < 400 copies/mL and < 50 copies/mL at week 48 was 55% and 38% for REYATAZ/ritonavir and 57% and 45% for lopinavir/ritonavir, respectively.





The major revisions to the package insert are summarized below. 





INDICATIONS AND USAGE:





Information that should be considered when initiating therapy with REYATAZ was added as follows. This data pertains to REYATAZ/ritonavir.



 







	The following points should be considered when initiating therapy with REYATAZ: 











		In antiretroviral-experienced patients with prior virologic failure, coadministration of REYATAZ with ritonavir is recommended.



		In Study AI424-045 REYATAZ/ritonavir and lopinavir/ritonavir were similar for the primary efficacy outcome measure of time-averaged difference in change from baseline in HIV RNA level. This study was not large enough to reach a definitive conclusion that REYATAZ/ritonavir and lopinavir/ritonavir are equivalent on the secondary efficacy outcome measure of proportions below the HIV RNA lower limit of detection.  (See Description of Clinical Studies) 



		The number of baseline primary protease inhibitor mutations affects the virologic response of REYATAZ/ritonavir (See CLINICAL PHARMACOLOGY: Microbiology) 



		There are no data regarding the use of REYATAZ and ritonavir in therapy-naive patients.

















CLINICAL PHARMACOLOGY





Microbiology

















		A table was included to provide information regarding HIV RNA response at week 48 by number and type of baseline protease inhibitor mutations and baseline phenotype in treatment-experienced subjects (study AI424-045). In summary, the HIV RNA response rates (< 400 copies/mL) were 75% for both REYATAZ/ritonavir and lopinavir/ritonavir in patients with 0-2 baseline primary protease inhibitor mutations. In patients with 3-4 baseline primary protease inhibitor mutations the response rates were 41% and 43% for REYATAZ/ritonavir and lopinavir/ritonavir, respectively. In patients with 5 or more baseline primary protease inhibitor mutations the response rates were 0% and 23% for REYATAZ/ritonavir and lopinavir/ritonavir, respectively. 













 





		









Table 1:	HIV RNA Response by Number and Type of Baseline PI Mutation, Antiretroviral-Experienced Patients in Study AI424-045, As-Treated Analysis















		 

		

Virologic Response =  HIV RNA <400 copies/mLb







		

Number and Type of Baseline PI Mutationsa



		

ATV/RTV



(n=110)



		

LPV/RTV



(n=113)







		



3 or more primary PI mutations including:c





		 

		 





		



	D30N





		

75% (6/8)



		

50% (3/6)







		



	M36I





		

20% (3/15)



		

33% (6/18)







		



	M46I/L/V





		

24% (4/17)



		

23% (5/22)







		



	I54V/L/T/M/A





		

31% (5/16)



		

31% (5/16)







		



	A71V/T/I





		

34% (10/29)



		

39% (12/31)







		



	G73S/A/C





		

14% (1/7)



		

43% (3/7)







		



	V77I





		

47% (7/15)



		

44% (7/16)







		



	V82A/F/T/S/I





		

29% (6/21)



		

27% (7/26)







		



	I84V





		

13% (1/8)



		

33% (2/6)







		



	N88D





		

63% (5/8)



		

67% (4/6)







		



	L90M





		

10% (2/21)



		

44% (11/25)







		

Number of baseline primary PI mutationsa







		



All patients, as-treated





		

58% (64/110)



		

59% (67/113)







		



0-2 PI mutations





		

75% (50/67)



		

75% (50/67)







		



3-4 PI mutations





		

41% (14/34)



		

43% (12/28)







		



5 or more PI mutations





		

0% (0/9)



		

28% (5/18)







		



a	Primary mutations include any change at D30, V32, M36, M46, I47, G48, I50, I54, A71, G73, V77, V82, I84, N88, and L90. 



b	Results should be interpreted with caution because the subgroups were small.



c	There were insufficient data (n<3) for PI mutations V32I, I47V, G48V, I50V, and F53L.

















 





		









Table 2:	Baseline Phenotype by Outcome, Antiretroviral-Experienced Patients in Study AI424-045, As-Treated Analysis















		 

		

Virologic Response = HIV RNA <400 copies/mLb







		

Baseline Phenotypea



		

ATV/RTV



(n=111)



		

LPV/RTV



(n=111)







		

	0-2



		

71% (55/78)



		

70% (56/80)







		

	>2-5



		

53% (8/15)



		

44% (4/9)







		

	>5-10



		

13% (1/8)



		

33% (3/9)







		

	>10



		

10% (1/10)



		

23% (3/13)







		

a	Fold change in in vitro susceptibility relative to the wild-type reference.



b	Results should be interpreted with caution because the subgroups were small.



















WARNINGS







	PR Interval Prolongation













		The following statement was added – There have been rare reports of second-degree AV block and other conduction abnormalities and no reports of third-degree AV block



		Information regarding reports of first-degree AV block from Study 045 was added. 













	PRECAUTIONS













		A subsection regarding rash was included to state that the incidence of rash in controlled clinical trials (n=1597) was 21% . The median time to onset of rash was 8 weeks after initiation of REYATAZ and the median duration of rash was 1.3 weeks. Rashes were generally mild-to-moderate maculopapular skin eruptions. Dosing with REYATAZ was often continued without interruption in patients who developed rash. The discontinuation rate for rash in clinical studies was 0.4%. REYATAZ should be discontinued if severe rash develops. Cases of Stevens-Johnson syndrome and erythema multiforme have been reported in patients receiving REYATAZ.













	Drug Interactions













		A change to the clinical comment for the interaction between efavirenz and REAYATAZ was made to distinguish the dose adjustment of REYATAZ/ritonavir/efavirenz 300/100/600 mg once daily applies to treatment-naïve subjects. Appropriate dosing recommendations for efavirenz and REYATAZ in treatment-experienced subjects have not been established.
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For 

decades, syphilis infection has been treated with penicillin, and 

Treponema pallidum has not developed resistance to penicillin. 

[bookmark: 1]In many countries, the recommended treatment for early 

syphilis is a single dose of penicillin G benzathine, which 

maintains bactericidal levels for weeks, killing the slowly 

metabolizing treponemes. Azithromycin, which has a long tissue 

half-life and can be administered orally, was found to be effective 

in the treatment of syphilis in a rabbit model1 

and in small studies in humans.2,3,4,5,6 [bookmark: 2]Because of its convenience and efficacy, azithromycin is 

increasingly being used for the treatment of syphilis by clinicians 

and in disease-control activities in Canada and the United States, 

although it is not currently recommended by the Centers for Disease 

Control and Prevention.7 



We discuss one patient with clinical failure of azithromycin 

therapy for syphilis, among several cases that have been recognized.8 

We identified a mutation in the 23S ribosomal RNA (rRNA) genes 

in a specimen of T. pallidum obtained from this patient, and 

we confirmed functional azithromycin resistance in vivo in a 

strain of T. pallidum that contain this mutation. [bookmark: 3]Testing 

of T. pallidum samples obtained at four geographically 

diverse sites revealed a high frequency of this mutation in 

clinical specimens. 



Methods



Samples



Swab samples were collected from primary or moist secondary 

syphilis lesions in patients at the San Francisco Department of 

Public Health Municipal Sexually Transmitted Disease (STD) Clinic, 

the Baltimore City Health Department Eastern STD Clinic, and, in 

Ireland, the Department of Genito-Urinary Medicine and Infectious 

Diseases, or GUIDE, Clinic, St. James Hospital, Dublin. In Seattle, 

T. pallidum strains recently isolated from blood and 

cerebrospinal fluid by rabbit inoculation were provided for analysis. 

We reviewed medical records to obtain demographic and medical 

information about syphilis treatment. Approval for these studies was 

obtained from the institutional review board at each site, and 

written informed consent was obtained from all subjects. Eighteen 

historical strains of T. pallidum, isolated between 1912 and 

1987, were propagated by rabbit passage for analysis. 



Gene Sequencing and Restriction-Digestion Analysis



Initially, samples from two patients in San Francisco in whom 

clinical failure of azithromycin therapy was suspected were 

examined with the use of DNA sequencing for mutations in the 

23S rRNA gene sequences. For details of the method of sample 

collection and the molecular analysis, see the Supplementary 

Appendix (available with the full text of this article at 

www.nejm.org). For rapid screening of samples for the identified 23S 

rRNA gene mutation, a polymerase-chain-reaction (PCR)–based 

restriction-digestion assay was developed. MboII digestion of 

purified 628-bp PCR amplicons (representing the portion of the 23S 

rRNA gene containing the site of the mutation) was performed, and the 

digestion products were separated with the use of agarose gels. 

Samples without the mutation show a single band at 628 bp, whereas 

those with the mutation yield two fragments of 440 and 188 bp. DNA 

sequencing of eight samples that were identified by the 

restriction-digestion assay confirmed the mutation. 



To ensure that DNA from other bacteria was not being amplified 

during the PCR and to determine whether the mutation was present 

in one or both of the 23S rRNA genes of T. pallidum, a nested 

PCR amplification was developed with the use of first-round 

antisense primers that are T. pallidum–specific. 



In Vivo Resistance Studies



Four groups of three adult male New Zealand white rabbits were 

infected intradermally with either the T. pallidum Nichols 

strain (which is susceptible to azithromycin) or the Street 14 

strain (which contains the identified 23S rRNA mutation), as 

previously described.1 

The study included untreated controls. Treatment consisted of 

penicillin G benzathine at 200,000 U per rabbit (equivalent to 4.8 MU 

wt/wt in humans) given intramuscularly as a single dose, azithromycin 

at 45 mg per day (equivalent to 1 g per day wt/wt in humans) given 

orally once daily for two weeks, or erythromycin at 90 mg per day 

(equivalent to 2 g per day wt/wt in humans) given orally four times 

daily for two weeks. Material was aspirated from one lesion on each 

rabbit daily for a period of two weeks and examined with the use 

of dark-field microscopy for presence of T. pallidum. At 

least 100 fields were examined, and the microscopists were 

blinded to the treatment assignments. Venereal Disease Research 

Laboratory (VDRL) titers were determined six weeks after the 

initiation of therapy. 



Results



Clinical Failure of Azithromycin Therapy in a Patient in San 

Francisco



In July 2003, a physician in a local emergency room saw a 33-year-old 

man with human immunodeficiency virus (HIV) infection who reported 

that he had had a nontender penile ulcer for one week. He was 

treated with azithromycin at a dose of 2 g orally, and he 

independently took an additional 1 g of azithromycin the next day. 

One day after taking the additional dose, he came to the San 

Francisco Municipal STD Clinic for follow-up. He reported having had 

insertive oral and anal intercourse with a single partner during the 

past 90 days. He had a history of genital herpes and urethral 

gonorrhea, and the results of previous VDRL testing had been 

nonreactive. 



On physical examination, he had an indurated, nontender ulcer 1 cm 

in diameter on the glans penis and left inguinal lymphadenopathy. The 

rapid plasma reagin test was reactive, but on dark-field 

microscopical examination, the lesion was negative. He was given 

a diagnosis of primary syphilis and was considered to have received 

adequate treatment. The patient returned three days later with 

a persistent ulcer that was dark-field–positive for T. 

pallidum. The serum VDRL test and T. pallidum 

particle-agglutination test were reactive. Azithromycin treatment 

failure was diagnosed, and the patient was treated with penicillin G 

benzathine at a dose of 2.4 mU intramuscularly. The patient returned 

two weeks later, and the lesion had resolved; the follow-up VDRL 

test at three months was nonreactive. 



Identification of the Mutation in the 23S rRNA Genes



Sequencing of the 23S rRNA genes in the samples from two patients 

in San Francisco with clinical azithromycin treatment failure 

revealed A[image: ->]G mutations at the position cognate to A2058 in the 

Escherichia coli 23S rRNA gene, a mutation identical with the 

mutation previously associated with macrolide resistance in the 

Street 14 strain of T. pallidum.9 

Subsequently, this mutation was confirmed with the use of DNA 

sequencing in four other specimens obtained in Dublin and two 

obtained in Seattle (Figure 1). 
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          		Figure 1. Sequence Analysis of the 

            23S rRNA Gene in Selected Strains of Treponema pallidum.

            Only the portion of the sequence of the 23S rRNA gene containing 

            the mutation is shown; the A[image: ->]G mutation (indicated in bold type) is located at the 

            position cognate to A2058 in the 23S rRNA gene in Escherichia 

            coli. CA denotes San Francisco, Dub Dublin, and UW Seattle.

            











 
Screening 

of Samples from Multiple Geographic Sites

A convenience sample of 114 specimens obtained from San Francisco, 

Seattle, Baltimore, and Dublin were screened with the use of 

the restriction-digestion assay (Figure 2). As 

shown in Table 

1, the mutation was identified in 15 of 17 samples (88 

percent) from Dublin, 12 of 55 samples (22 percent) from San 

Francisco, 3 of 23 samples (13 percent) from Seattle, and 2 of 19 

samples (11 percent) from Baltimore. The proportion of San 

Francisco samples that contained the mutation was higher among 

recent cases: 1 of 25 (4 percent) from the period 1999 through 

2002, as compared with 11 of 30 (37 percent) from 2003. In all 

cases, the mutation was confirmed in both copies of the 23S rRNA 

gene with the use of nested PCR. In a survey of 18 historical 

isolates of T. pallidum collected between 1912 and 1987, only 

the Street 14 strain contained the mutation. 
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          		Figure 2. Restriction-Digestion 

            Analysis of the 23S rRNA Gene Amplicon from Two Characterized 

            Strains of T. pallidum (Nichols and Street 14) and from T. 

            pallidum Samples from Dublin, San Francisco, Seattle, and 

            Baltimore.

            Fragments at 440 and 188 bp indicate the presence of the 

            mutation, signified by the plus (+) sign; the intact amplicon at 628 

            bp indicates the absence of the mutation, signified by the minus (–) 

            sign. Dub denotes Dublin, CA San Francisco, UW Seattle, and MD 

            Baltimore. The first lane shows the molecular-size standard.
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          		Table 1. The Presence of the 23S 

            rRNA Gene Mutation in T. pallidum Samples Collected from 

            Sites in the United States and Ireland from 1912 through 2003.

            









 
Confirmation 

of Azithromycin Resistance in Vivo

Rabbit infections with both the Nichols and the Street 14 strains 

were susceptible to penicillin G benzathine, whereas only the 

Street 14 strain (containing the mutation) was resistant to 

treatment with azithromycin or erythromycin (Table 2). In 

all rabbits infected with the Street 14 strain T. pallidum was 

detectable in the lesions after two weeks of treatment with 

azithromycin or erythromycin, whereas in rabbits infected with the 

Nichols strain there was no detectable T. pallidum in the 

lesions at the end of macrolide therapy (Table 2). 

Treatment with penicillin G benzathine resulted in the rapid 

clearance of T. pallidum from the lesions resulting from both 

strains. The VDRL titers measured in all rabbits after treatment with 

penicillin G benzathine, and in Nichols-infected rabbits that were 

treated with azithromycin and erythromycin, were significantly lower 

than those in untreated control rabbits. In contrast, the VDRL titers 

measured in Street 14–infected rabbits that were treated with 

erythromycin or azithromycin were not different from those in 

untreated controls. 
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          		Table 2. Efficacy of Therapy for 

            Primary T. pallidum Infection in the Rabbit Model, According 

            to Strain and Type of Therapy.

            









 
Discussion

[bookmark: 4]The drug of choice for the treatment of syphilis is 

penicillin, and to date there have been no documented reports of 

penicillin resistance in T. pallidum strains. [bookmark: 5]Owing to the discomfort to the patient of intramuscular 

administration of penicillin G benzathine, many clinicians have 

sought alternative oral treatments, including tetracycline, 

doxycycline, and erythromycin. [bookmark: 6]The adverse effects and 

difficult dosing schedules required by these drugs can result in poor 

compliance and therefore higher rates of treatment failure10; 

consequently, the tetracyclines and macrolides are alternatives only 

for patients who cannot receive penicillin.7 

The development of azithromycin, a macrolide antibiotic with a 

long tissue half-life, provided the possibility of an effective oral 

therapy for syphilis. Previous studies have suggested that 

azithromycin is as effective as penicillin G benzathine in the 

rabbit model of primary syphilis1 

and in humans with incubating,4 

early,2,3,6 or 

seropositive5 

syphilis. 



[bookmark: 7]Syphilis is again epidemic in many cities in the United 

States, the British Isles, and Europe, particularly among men who 

have sex with men,11,12,13,14,15,16,17,18,19,20 

many of whom are HIV-infected. [bookmark: 8]A major challenge in 

controlling these outbreaks of syphilis is the large number of 

anonymous and unnamed sex partners. Notification of partners and 

epidemiologic treatment have been the keystone of successful control 

of syphilis for many decades, but they have had a limited effect on 

the current outbreaks. In response, some clinicians and public 

health officials have expanded epidemiologic treatment by encouraging 

patients infected with syphilis to provide their sexual partners 

with azithromycin as preventive therapy.16,21 





To investigate apparent failures of azithromycin treatment among 

patients with syphilis in San Francisco,8 we 

initiated a study to identify the molecular mechanism involved. Until 

now, the single documented T. pallidum isolate with macrolide 

resistance was the Street 14 strain.22 

Resistance of this strain to macrolides was confirmed in vitro,23,24 

and the mutation conferring the resistance was found to be an A[image: ->]G mutation at the position cognate to A2058 in the E. 

coli 23S rRNA gene.9 We 

identified the identical mutation with the use of DNA sequencing or a 

rapid PCR-based restriction-digestion assay in 32 of 114 samples of 

T. pallidum from four geographically diverse sites (28 

percent). 



In the San Francisco samples, the proportion containing the 

mutation was higher for samples obtained during 2003 than for 

those obtained in the period from 1999 through 2002, suggesting 

that a mutated strain has either recently been introduced into 

a sexual network or has been selected for among persons who 

engage in high-risk behavior. [bookmark: 9]In Dublin, a very high 

proportion (88 percent) of samples contained the mutation, suggesting 

the introduction of a mutant strain that spread rapidly within a 

defined sexual network. [bookmark: 10]The rapid spread of a particular 

strain of T. pallidum might occur within a sexual network even 

without antibiotic selection. However, macrolides are frequently 

used for the treatment of respiratory tract infections, and, 

specifically, azithromycin is used for treatment of Chlamydia 

trachomatis and for prophylaxis against infection with 

Mycobacterium avium complex in persons with the acquired 

immunodeficiency syndrome. [bookmark: 11]It is possible that widespread 

use of macrolides, including azithromycin, in persons who engage in 

high-risk behavior might have selected for strains of T. 

pallidum that contain this mutation. 



The identification of macrolide resistance in T. pallidum samples 

from several geographic areas suggests the need for caution in 

the use of azithromycin therapy for syphilis. We recognize, however, 

that our specimens were obtained at selected STD clinics in the 

United States and Ireland, and that these clinics may not represent 

the true prevalence of macrolide resistance in currently circulating 

strains of T. pallidum elsewhere. For example, a multicenter 

trial of a single dose (2 g) of azithromycin for early syphilis is 

under way in Madagascar and in the United States in Birmingham, 

Alabama; Chapel Hill, North Carolina; New Orleans; and Indianapolis. 

To date, no clinical failures have been observed in the approximately 

100 subjects randomly assigned to receive azithromycin and observed 

for at least six months (Hook EW III: personal communication). 





There are several potentially important differences between the 

patients who were enrolled in this multicenter clinical trial and 

those in our study. First, no subjects in the multicenter clinical 

trial are infected with HIV, whereas many of our subjects are 

infected with HIV. Second, the race or ethnic group and the 

demographic characteristics of the subjects in the multicenter 

clinical trial are very different from those of most of our 

subjects, and approximately half of those enrolled in the multicenter 

trial are from Madagascar. Third, there are likely to be substantial 

geographic differences in the distribution of T. pallidum 

strains. 



[bookmark: 12]The recommended treatment for syphilis infection is penicillin G 

benzathine. [bookmark: 13]Our data suggest that, in geographic 

regions where macrolide resistance may be relatively high, the use of 

azithromycin for treating syphilis infection should be avoided. 

In addition, persons treated with nonpenicillin regimens such as 

azithromycin should be closely followed and instructed to return to 

the hospital or clinic if symptoms persist. Further studies should be 

conducted to determine the prevalence of T. pallidum strains 

with the macrolide-resistance mutation and to evaluate the efficacy 

of azithromycin treatment in syphilis infection. 
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Prevalence and Predictors of Herbal Medication Use in
Veterans with Chronic Hepatitis C

Uzma Siddiqui, MD, Elizabeth H. Weinshel, MD, FACG, and Edmund J. Bini, MD, MPH

Objective: Herbal therapies are used by a substantial proportion of
persons in the United States, and use of these supplements may be
even higher in those with chronic liver disease. The aims of this study
were to prospectively determine the proportion of US veterans with
chronic hepatitis C that are currently taking vitamins and herbal medi-
cations and to evaluate factors associated with use of herbal prepara-
tions.

Methods: Patients with hepatitis C who were seen in the gastroen-
terology, infectious disease, and primary care clinics at the VA New
York Harbor Healthcare System were invited to participate in this
prospective study. For comparison, healthy patients without hepatitis
C were enrolled from the primary care clinics at the same medical
center. Patients were interviewed by trained research coordinators
who obtained detailed demographic and clinical data, as well as in-
formation on the use of antioxidants (vitamin C and E), multivita-
mins, and herbal medications.

Results: Use of vitamin C (34.8% vs. 19.6%, P <0.001), vitamin E
(25.8% vs. 13.2%, P < 0.001), multivitamins (43.6% vs. 28.0%, P <
0.001), and herbal therapies (21.0% vs. 10.4%, P < 0.001) was sig-
nificantly higher in the 500 patients with hepatitis C compared with
the 250 healthy controls. The most common herbal medications taken
by hepatitis C patients were milk thistle (12.2%), ginseng (4.6%), and
echinacea (3.0%). After adjusting for age and gender, multivariate
logistic regression identified 12 or more years of education (OR 2.7;
95% CI 1.6-4.3; P < 0.001) and annual income of at least $20,000
(OR 2.0;95% CI 1.3-3.2; P=0.004) as the only significant predictors
of herbal medication use in patients with hepatitis C.

Conclusions: The use of herbal preparations is prevalent among
veterans with chronic hepatitis C, especially those with higher levels
of education and higher incomes. Obtaining a detailed medical history
and documentation of the use of these supplements is critical to de-
termine the potential for herbal-drug interactions and hepatotoxicity.
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erbal medication use is common in the United States and

has increased by 380% over the past decade.' A large sur-
vey of the US population showed that herbal therapies were
used by 12.1% of people in the past 12 months.! However,
other studies have shown that a much higher proportion
(14.3%—-56.0%) of patients in industrialized nations are taking
herbal medications.?”” Herbal therapies are frequently used by
patients to treat various chronic diseases, including chronic
liver and digestive diseases,'*® and 1 study found that 21.1% of
patients seen in 6 different liver clinics in the United States
were taking herbal medications.”

Data from the Third National Health and Nutrition Ex-
amination Survey (NHANES III) indicates that approximately
3.9 million people (1.8% of the population) have been infected
with hepatitis C in the United States, and an estimated 2.7 mil-
lion people have chronic infection.'® This figure may underes-
timate the true prevalence of hepatitis C because the popula-
tion surveyed was limited to civilian, non-institutionalized in-
dividuals. In contrast, the prevalence of hepatitis C in veterans
(6.6% to 39.9%) seems to be much higher than in the general
population."' ™7 Despite the high proportion of US veterans
that are infected with hepatitis C, the prevalence of herbal
medication use in this population has not been well studied.
Therefore, the aims of this study are to prospectively deter-
mine the proportion of US veterans with chronic hepatitis C
that are currently taking vitamins and herbal medications and
to evaluate factors associated with use of herbal preparations.

METHODS

Study Population

Patients with hepatitis C who were seen in the gastroen-
terology, infectious disease, and primary care clinics at the
Veterans Affairs (VA) New York Harbor Healthcare System
were invited to participate in this prospective study. Hepatitis
C patients were included if both hepatitis C antibody and hepa-
titis C viral RNA were positive. Patients were excluded from
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the study if they had comorbid medical or psychiatric diseases,
coinfection with HIV or hepatitis B, or had other causes of
chronic liver disease. For comparison, healthy hepatitis C an-
tibody negative patients without any comorbid disease were
enrolled from the primary care clinics at the same medical cen-
ter. All patients provided written informed consent to partici-
pate, and the Institutional Review Board at our hospital ap-
proved this study.

Study Design

All patients were interviewed by trained research coor-
dinators who obtained detailed demographic data, including
age, gender, race, employment status, annual income, educa-
tion, era of military service, and risk factors for hepatitis C.
Detailed information on the current use of antioxidants (vita-
min C and E), multivitamins, and herbal medications was ob-
tained from each patient. In addition, we recorded laboratory
tests and liver biopsy results in those with hepatitis C. Data
were abstracted on standardized data collection sheets and en-
tered into a spreadsheet for analysis.

Statistical Analysis

Continuous variables were compared using the Student ¢
test or the Mann-Whitney U test as appropriate. Data are ex-
pressed as means = SD for those variables that were normally
distributed, and medians and interquartile range (25th percen-
tile to 75th percentile) for those with a non-Gaussian distribu-
tion. Categorical variables were compared using the x* test
with Yates correction or Fisher exact test.

Univariate logistic regression analyses were used to
identify those variables that were significantly associated with
herbal medication use in patients with hepatitis C. Subse-
quently, a multivariate logistic regression model was created
involving all significant variables identified in the univariate
analyses. The multivariate regression analysis could then as-
sess the independent effect of each variable in the model ad-
justed for the effects of each of the other variables. For each
variable that was an independent predictor of herbal medica-
tion use in the multivariate model, the odds ratio (OR) and 95%
confidence interval (CI) were calculated. The Hosmer and
Lemeshow test was used to test the goodness of fit for the final
multivariate logistic regression model.'® Statistical analysis
was performed using SPSS software version 11.5 for Windows
(SPSS Inc., Chicago, Illinois) and a two-tailed P value of <0.05
was considered statistically significant.

RESULTS

Baseline Patient Characteristics

Baseline characteristics of the 500 patients with hepatitis
C and the 250 healthy controls are shown in Table 1. The ma-
jority was male patients and the population was racially di-
verse. There were no significant differences between the 2
groups with regard to age, gender, race, education level, em-
ployment status, or annual income.

Prevalence of Vitamin and Herbal
Medication Use

Among the 750 patients enrolled in this study, 223 indi-
viduals (29.7%; 95% CI 26.5% to 33.1%) were currently tak-

TABLE 1. Baseline Patient Characteristics

HCYV Infected Healthy Controls
Patients (n = 500) (n =250) P-value
Age 51.7+8.5 51.6+11.4 0.93
Male 486 (97.2%) 241 (96.4%) 0.55
Race 0.37
African American 190 (38.0%) 89 (35.6%)
White 173 (34.6%) 94 (37.6%)
Hispanic 131 (26.2%) 60 (24.0%)
Other 6 (1.2%) 7 (2.8%)
Currently employed 233 (46.6%) 126 (50.4%) 0.33
Education, years 11.3+£24 114+25 0.65
Annual income, median (IQR) $17,500 $17,560 0.80
($12,650-$22,100) ($13,450-$22,000)
Era of military service 0.67

World War II
Korean War era
Vietnam War era
Other

29 (5.8%)
39 (7.8%)
293 (58.6%)
139 (27.8%)

20 (8.0%)
19 (7.6%)
147 (58.8%)
64 (25.6%)
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ing vitamin C, 162 (21.6%; 95% CI 18.7% to 24.7%) were
taking vitamin E, 288 (38.4%; 95% CI 34.9% to 42.0%) were
taking multivitamins, and 131 (17.5%; 95% CI 14.8% to
20.3%) were taking 1 or more herbal medications.

Current use of vitamin C (34.8% vs. 19.6%; OR 2.2;
95% CI, 1.5-3.1; P<0.001), vitamin E (25.8% vs. 13.2%; OR
2.3; 95% CI, 1.5-3.5; P < 0.001), multivitamins (43.6% vs.
28.0%; OR 2.0; 95% CI, 1.4-2.8; P<0.001), and herbal medi-
cations (21.0% vs. 10.4%; OR 2.3;95% CI, 1.4-3.6; P<0.001)
were significantly higher in the patients with hepatitis C com-
pared with healthy controls (Fig. 1). In addition, patients with
hepatitis C were significantly more likely to be taking more
than one herbal medication compared with healthy controls
(11.6% vs. 5.6%; OR 2.2; 95% CI, 1.2-4.0; P = 0.009)

A comparison of the specific types of herbal medications
used by patients with hepatitis C and healthy controls is shown
in Table 2. The most common herbal medications taken by
hepatitis C-infected patients were milk thistle (12.2%), gin-
seng (4.6%), and echinacea (3.0%) and the most common
herbal medications used by healthy controls were ginseng
(2.8%), echinacea (2.8%), and milk thistle (2.4%).

Predictors of Herbal Medication Use in
Hepatitis C-Infected Patients

Among the 500 patients with hepatitis C, a comparison
of patients who used herbal medications and those who did not
was performed. Univariate analysis demonstrated that 12 or
more years of education (68.6% vs. 39.2%; OR 3.4; 95% CI
2.1-5.3; P <0.001) and an annual income of at least $20,000
(57.1% vs. 32.2%; OR 2.8; 95% CI 1.8-4.4; P < 0.001) were

significantly associated with herbal medication use in hepatitis
C-infected patients. There were no significant differences be-
tween hepatitis C-infected patients who used herbal medica-
tions and those that did not with regard to age, gender, race, use
of alcohol, smoking, risk factors for hepatitis C infection, pro-
portion referred to the gastroenterology service, fibrosis stage
on liver biopsy, hemoglobin, AST, ALT, total bilirubin, alka-
line phosphatase, albumin, prothrombin time, or creatinine
levels.

After adjusting for age and gender, multivariate logistic
regression identified 12 or more years of education (OR 2.7;
95% CI 1.6-4.3; P <0.001) and an annual income of at least
$20,000 (OR 2.0; 95% CI 1.3-3.2; P = 0.004) as the only sig-
nificant predictors of herbal medication use in patients with
hepatitis C. The Hosmer and Lemeshow goodness-of-fit test
indicate that the final multivariate model fit the data well
(P=0.74).

DISCUSSION

Complementary and alternative medical (CAM) thera-
pies include massage, acupuncture, chiropractice, yoga,
prayer, meditation, hypnosis, aromatherapy, homeopathy,
megavitamins, herbal medication use, and other practices.'*°
Previous studies have demonstrated that 49.6% of veterans use
CAM therapies.'® Widespread CAM use has also been dem-
onstrated in patients seen in liver clinics, with 1 study showing
that 39.3% of patients in 6 geographically diverse liver clinics
used some form of CAM at least once during the preceding
month and 21.1% used herbal preparations.” However, this
study surveyed veterans and non-veterans and included pa-

M Hepatitis C Patients

50.0% 7 OHealthy Controls
45.0% 43.6%*
40.0% 4
34.8%"
35.0%
30.0% A 28.0%
25.8%*
25.0% -
21.0%*
20.0% 19.6%
! o
15.0% - 13.2%
10.4%
10.0% A
5.0% -
0.0%
Vitamin C Vitamin E Multivitamins Herbal Medications

FIGURE 1. Prevalence of vitamin and
herbal medication use among Hepa-
titis C-infected patients and healthy
controls.

© 2004 Lippincott Williams & Wilkins

*p < 0.001 for comparison between hepatitis C patients and healthy controls
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TABLE 2. Herbal Medications Used by Hepatitis C-infected Patients and Healthy Controls

Herbal Medications HCYV Infected Healthy Controls

Used Patients (n = 500) (n =250) P-value
Milk thistle 61 (12.2%) 6 (2.4%) <0.001
Ginseng 23 (4.6%) 7 (2.8%) 0.24
Echinacea 15 (3.0%) 7 (2.8%) 0.88
St. John’s Wort 13 (2.6%) 3 (1.2%) 0.29
Cat’s claw 12 (2.4%) 3 (1.2%) 0.41
Saw palmetto 11 (2.2%) 4 (1.6%) 0.78
Gingko biloba 11 (2.2%) 4 (1.6%) 0.78
Mixed Chinese herbs 11 (2.2%) 4 (1.6%) 0.78
Garlic extract 10 (2.0%) 4 (1.6%) 0.78
Kava 8 (1.6%) 3 (1.2%) 0.76
Ephedra 5(1.0%) 1 (0.4%) 0.67
Valerian 4 (0.8%) 1 (0.4%) 0.67
Glycyrrhizin 4(0.8%) 2 (0.8%) 1.00
TJ-9 1 (0.2%) 1 (0.4%) 1.00

tients with various types of liver diseases. In contrast, our study
included only veterans with hepatitis C and showed that these
patients were significantly more likely to use vitamins and
herbal medications than hepatitis C negative healthy controls.
There are approximately 26 million veterans alive in the
United States?' and the reported prevalence of hepatitis C in
veterans is 6.6% to 39.9%.''"'” Therefore, there may be a very
large number of hepatitis C-infected veterans in the United
States who may be using vitamins and herbal preparations.

Milk thistle (silymarin) is the most commonly used
herbal medication among patients with chronic liver dis-
ease”? and was also the most commonly used herbal therapy
among our veterans with hepatitis C (milk thistle 12.2%, gin-
seng 4.6%, and echinacea 3.0%). Milk thistle was the 3rd most
commonly used herbal supplement in our healthy controls, al-
though the prevalence was significantly lower than those with
hepatitis C (2.4% vs. 12.2%, P <0.001).

The impetus for the use of milk thistle in liver disease
stems from a few uncontrolled studies and case reports that
demonstrate its efficacy in treating acute liver failure from
Amanita mushroom poisoning.**** Subsequent randomized,
placebo-controlled trials have shown that silymarin use results
in improvement in ALT levels and liver histology in patients
with alcoholic liver disease.?* In a randomized, double-blind,
placebo-controlled trial in 170 patients with alcoholic and non-
alcoholic cirrhosis, Ferenci et al*® showed that silymarin use
was associated with an improved 4-year survival compared
with placebo (58.0% vs. 39.0%, P =0.036).

However, other studies have shown no benefit of sily-
marin in the treatment of chronic liver disease.®° The safety
and efficacy of silymarin for the treatment of chronic hepatitis
C remains to be determined.
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In this study, we found that 12 or more years of educa-
tion was an independent predictor of herbal medication use in
our population. Higher education has also been shown to be a
predictor of CAM use in other studies.>”'? Patients with a
higher education may have greater access to computers and
may be more likely to use the Internet than those with a lower
education level. This hypothesis is supported by several stud-
ies that have shown that higher education was associated with
increased use of the Internet for medical information.?” ° Fur-
thermore, there are an abundance of Internet sites dedicated to
herbal medications and their use in a variety of medical con-
ditions, including liver diseases. Therefore, a more educated
population may be more likely to use the Internet to find alter-
native treatments for their liver disease.

In addition to higher education, we also found that an
annual income of $20,000 or more was an independent predic-
tor of herbal medication use in our patient population. This is
consistent with previous observations that patients with higher
incomes were more likely to use CAM therapies.>**'? In 1997,
over $27 billion was spent out-of-pocket on CAM therapies in
the United States' and out-of-pocket expenses related to CAM
use exceeded money spent for conventional healthcare in the
United States, including hospitalizations and primary care vis-
its.'3% It has been estimated that as much as $5.1 billion dollars
is spent annually for herbal medications alone.' Due to the high
cost of herbal medications and the fact that many insurance
plans do not cover these expenses, it is not surprising that pa-
tients with higher incomes are more likely to use these thera-
pies than those with lower incomes.

Many patients perceive herbal medications and vitamins
to be safer and more effective than conventional medica-
tions.>' Herbal preparations, unlike conventional medications,

© 2004 Lippincott Williams & Wilkins
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are not regulated by the Food and Drug Administration. This
may result in lack of compound stability, mislabeling, and
product contamination.’' Furthermore, the active ingredients
in herbal medications are present in unverified concentrations.

It is clear that patients who use herbal medications are
seeking alternative therapies, yet the majority of these indi-
viduals do not disclose this use to their physicians.***? Data
from our medical center showed that 69.9% of veterans taking
herbal supplements did not inform their physicians, whereas
89.0% reported that their physician did not inquire about
herbal medication use.>* Physicians must be aware that their
patients may be taking herbal medications because of the
possibility of side effects and interactions with traditional
medical therapies. Use of herbal therapies is not without risk
and a number of drug-herb interactions as well as adverse ef-
fects on the gastrointestinal tract and liver have been well-
described.®?° For example, increased bleeding may result
from interactions between anticoagulants and ginkgo, ginseng,
or St. John’s wort,>! and chronic use of echinacea can increase
hepatotoxicity in patients taking anabolic steroids, methotrex-
ate, amiodarone, or ketoconazole.>*

Strengths of the present study include its prospective
study design, the large number of hepatitis C patients sur-
veyed, exclusion of patients with other comorbid diseases, and
inclusion of hepatitis C negative healthy patients as a compari-
son group. However, there are several limitations to our study.
Our population included predominantly male veterans who
have a lower than average level of income and education. In
addition, the subjects were enrolled at a single center in New
York City. Therefore, our results may not be fully generaliz-
able to other populations.

In conclusion, vitamin and herbal medication use is sig-
nificantly more common among hepatitis C-infected veterans
compared with healthy controls. In patients with chronic hepa-
titis C, education level and annual income were the most im-
portant determinants of herbal medication use. The high preva-
lence of herbal therapy use in this patient population empha-
sizes the importance of taking a detailed medication history
and documentation of the use of these products to determine
the potential for herbal-drug interactions. Further studies to
evaluate the incidence of herbal medication-induced hepato-
toxicity in this population are warranted.
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