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News

The New Jersey Department of Health
and Senior Services, Division of HIV/AIDS
Services, recently merged with STD and
TB Services to form the Division of HIV,
STD and TB Services, whose mission is
to “prevent and reduce the spread of
HIV, STDs and TB and ensure that HIV-,
STD- and TB-infected people and those
at risk of infection have access to the
care they need.”

The HIV, STD, and TB service groups
have collaborated on community health
programming for many years.

ThomasPrivett,PatriciaMason,SindyPaul,Steven Saunders,
Connie Calisti-Meyers, Barbara Bolden, and Carmine Grasso.

NJ + DHSS + HIV + STD + TB = NJDHSS-DHSTS

The ARCH (Access to Reproductive Care and HIV Services) Initiative is one of the best examples
of program coordination and service integration that merges HIV, STD, TB, immunization, hepatitis and
risk reduction efforts in a patient population with multiple risk factors for blood-borne pathogens and
sexually-transmitted infections. The ARCH initiative provides primary care and harm reduction services
at community-based organizations in Atlantic City, Camden, Jersey City, Newark, and Paterson as an
adjunct to the syringe access programs. ARCH nurses integrate counseling/education and referral for
pre-conceptual, obstetrical and interpartum care for women of childbearing age. This comprehensive
program integrates prevention of perinatal HIV transmission and promotes better health with pregnancy
testing, hepatitis testing, hepatitis vaccination, diptheria/tetanus/pertussis vaccine, flu vaccine, STD testing
and treatment, sexual risk reduction, safer injection education, drug treatment assessment and referral,
overdose prevention and evaluation and treatment of wounds at the injection site.

This issue of New Jersey AIDSLine features a continuing education article that illustrates the concerns
of this new division, including incorporation of TB screening in HIV care and HIV screening in TB care,
and coordination of treatment for individuals co-infected with TB and HIV.

More information about the Division of HIV, STD and TB Services is available on the NJDHSS website
or by contacting the DHSTS directors andmanagers pictured above.
http://www.state.nj.us/health/aids/index.shtml

Mary O’Dowd,MPH,Acting Commissioner of NJDHSS (not pictured).
Mary O’Dowdwas serving as Deputy Commissioner of the Department of Health and Senior Services when
shewas nominated byGovernor Chris Christie onMarch 25,2011 to serve as the state’s health commissioner.
She has wide ranging experience in the health care field with a focus on management and finances.
Ms. O'Dowd served as Deputy Commissioner of the Department since March 2010. In that capacity
she oversaw the areas of Healthcare Financing, Health Facilities Evaluation and Licensing, Senior Benefits
and Utilization Management and Aging and Community Services.

Connie F.Calisti-Meyers, JD,Assistant Commissioner for the Division of HIV,TB and STD Services.
Ms.Calisti-Meyers previously served as Executive Director of the New Jersey Council of Children’s Hospitals,
and Senior Government Affairs Manager for Schering Plough. Ms. Calisti-Meyers is responsible for the
oversight of all Department programs aimed at improving the health and quality of life of individuals
with HIV, STDs, and TB.

See page 39 for NJDHSS-DHSTS contact information.
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STATEMENT OF NEED:
Patients with advanced HIV infection who are also infected with
tuberculosis (TB) are 20 to 37 times more likely to progress from
latent tuberculosis infection (LTBI) to active TB disease compared
to patients with TB alone. Co-infection with HIV and TB increases
the risk of progression of both diseases, and can also alter
the clinical manifestations of TB disease. As CD4 counts fall,
extra-pulmonary and disseminated TB disease are increasingly
common, and these atypical presentations may delay diagnosis,
contributing to increased morbidity and mortality. The CDC now
recommends screening HIV patients with either a Tuberculin Skin
Test (TST) or with Interferon Gamma Release Assays (IGRAs),
which do not require the second visit needed for TST results.

All individuals with TB should be tested for HIV infection, and all
individuals with HIV disease should be screened for LTBI, with
clinical evaluation as indicated for active TB disease. HIV patients
with TB infection should always be treated with preventive therapy
if they have LTBI, and with anti-TB therapy if they have developed
active TB illness. The 2011 HIV Treatment Guidelines updated
recommendations for regimens and monitoring to reduce drug
interactions associated with co-management of TB and HIV, and
to avoid or treat development of TB-associated immune-reconsti-
tution inflammatory syndrome (IRIS) after initiation of ART.
Early identification and appropriate management of individuals
co-infected with HIV and TB provides an opportunity to improve
the care and outcome of both disease processes.

TARGET AUDIENCE:
This free knowledge-based activity is designed for physicians,
nurses, pharmacists, social workers, and other health care
professionals in New Jersey who are involved in the care of
persons with HIV/AIDS and/or tuberculosis.

METHOD OF PARTICIPATION:
Participants should read the learning objectives, review the
activity in its entirety, and then complete the self-assessment
test which consists of a series of multiple-choice questions. Upon
completing this activity as designed and achieving a passing
score of 70% or more on the self-assessment test; participants
will receive a letter of credit and the test answer key four (4)
weeks after receipt of the self-assessment test, registration, and
evaluation materials; or may complete the activity online at
www.umdnj.edu/ccoe. Estimated time to complete this activity
as designed is 1.25 hours for physicians, 1.09 hours for nurses,
and 1.25 hours for pharmacists

LEARNING OBJECTIVES:

Following completion of this activity, participants should be able to:

1. Identify and screen individuals at highest risk for HIV and TB co-
infection based on knowledge of global and local epidemiology
of co-infection and appropriate use of screening tools including
Tuberculin Skin Test (TST) and Interferon Gamma Release
Assays (IGRA).

2. Appropriately treat HIV-infected individuals with latent TB
infection and TB disease; including optimal sequencing of
HAART and anti-tuberculous therapy in co-infected patients.

3. Recognize and manage complications of treatment of HIV and
TB co-infection including potentially serious drug interactions
and development of immune-reconstitution inflammatory
syndrome (IRIS).

FACULTY:

Activity Director(s)/CME Academic Advisor(s)
Patricia Kloser, MD, MPH, Professor of Medicine, UMDNJ-NJ
Medical School and UMDNJ-School of Public Health.

Author
Henry S. Fraimow, MD, Associate Professor of Medicine,
UMDNJ-Robert Wood Johnson Medical School, Camden, NJ;
Senior Medical Consultant, Southern New Jersey Regional
Specialty Chest Clinic, Division of Infectious Diseases, Cooper
University Hospital, Camden, NJ.

Planning Committee
Sindy Paul, MD, MPH, FACPM, Medical Director, Division of HIV,
STD and TB Services, NJ Dept. of Health and Senior Services.

Debbie Y. Mohammed, MS, MPH, APRN-BC, ACRN, Nurse
Practitioner, UMDNJ-University Hospital and St .Michael’s Medical
Center – Peter Ho Clinic.

Humberto Jimenez, PharmD, BCPS, AAHIVE, Infectious Disease
Pharmacist, St. Michael’s Medical Center; Clinical Assistant
Professor, Ernest Mario School of Pharmacy, Rutgers University.

Kimi Nakata, MSW, MPH, UMDNJ-CCOE-Division of AIDS
Education Program Supervisor and Editor, NJ AIDSLine.

Bonnie R. Abedini, MSN, RN, Director, Quality & Compliance,
Rutgers University Health Services.

ACCREDITATION STATEMENTS:
CME
UMDNJ-Center for Continuing and Outreach Education is accred-
ited by the Accreditation Council for Continuing Medical Education
to provide continuing medical education for physicians.

UMDNJ-Center for Continuing and Outreach Education designates
this Enduring material for a maximum of 1.25 AMA PRA Category
1 Credit(s)™. Physicians should claim only the credit com-
mensurate with the extent of their participation in the activity.

CPE
Pharmacists: UMDNJ-Center for Continuing and
Outreach Education is accredited by the Accreditation
Council for Pharmacy Education as a provider of
continuing pharmacy education.

This course (ACPE #0374-0000-11-002-H01-P) qualifies for 1.25
contact hours (0.125 CEU) of continuing pharmacy education credit.

Pharmacists should claim only those contact hours actually spent
participating in the activity.

CNE
UMDNJ-Center for Continuing and Outreach Education is an
approved provider of continuing nursing education by NJSNA,
an accredited approver by the American Nurses Credentialing
Center’s COA. Provider Number P173-11/09-12. Provider Approval
is valid through November 30, 2012.

This activity is awarded 1.09 contact hours. (60 minute CH).

Provider approved by the California Board of Registered Nursing,
Provider Number CEP 13780.

Nurses should claim only those contact hours actually spent
participating in the activity.

Approved provider status refers only to continuing education
activities and does not imply ANCC COA or NJSNA endorsement
of any commercial products.

CEU
UMDNJ-CCOE certifies that this continuing education offering
meets the criteria for up to 0.125 Continuing Education Units (CEUs),
provided the activity is completed as designed. One CEU equals
10 contact hours of participation in an organized continuing
education experience under responsible sponsorship, capable
direction and qualified instruction. Participants should only claim
those contact hours actually spent participating in the activity.

PEER REVIEW:
In order to help ensure content objectivity, independence, and fair
balance, and to ensure that the content is aligned with the interest
of the public, UMDNJ-CCOE has resolved all potential and real con-
flicts of interest through content review by non-conflicted, qualified
reviewers. This activity was peer-reviewed for relevance, accuracy
of content and balance of presentation by Patricia Kloser, MD,MPH;
Debbie Mohammed, MS, MPH, APRN-BC, AACRN; Humberto
Jimenez, PharmD, AAHIVE; and Brenda Christian, MEd, PA-C.
UMDNJ-CCOE Director of AIDS Education.

Field test: This activity was pilot-tested for time required for
participation by Kinshasa Morton, MD; Shobha Swaminathan, MD;
Jojy Cheriyan, MD; Mary C. Krug, MSN, APN; Renee Powell, BS,
RN; Kara Winslow, BSN, RN; Polly Jen, PharmD; John Faragon,
PharmD, AAHIVE; and George Rusuloj, PharmD.

DISCLOSURE DISCLAIMER:
In accordance with the disclosure policies of UMDNJ and to conform
with ACCME and FDA guidelines, individuals in a position to control the
content of this educational activity are required to disclose to the activity
participants: 1) the existence of any relevant financial relationship
with any entity producing, marketing, re-selling, or distributing
health care goods or services consumed by, or used on, patients,
with the exemption of non-profit or government organizations and
non-health care related companies, within the past 12 months; and
2) the identification of a commercial product/device that is unlabeled
for use or an investigational use of a product/device not yet approved.

Disclosure Declarations: There were no relevant financial relation-
ships to disclose reported by the activity director, planning committee
members, peer reviewers or field testers.

Henry Fraimow, MD (faculty) has disclosed the following relevant
financial relationships: his spouse has received Grant/Research
Support: SK, Valeant, Pfizer, UCB, Eisai, Johnson & Johnson, NIH, and
Epilepsy Research Foundation;member of Scientific Advisory Board:
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OFF-LABEL/INVESTIGATIONAL USE DISCLOSURE:
This activity contains information of commercial products/devices
that are unlabeled for use or investigational uses of products not yet
approved. This content is limited to off-label use of the Quantiferon-
TB Gold test and the Tspot.TB test, per current CDC guidelines.
Source: CDC. Updated guidelines for using interferon gamma release
assays to detect Mycobacterium tuberculosis infection, United
States-2010. MMWR 2010; 59 (No. RR-5).

CONTENT DISCLAIMER:
The views expressed in this activity are those of the faculty. It should
not be inferred or assumed that they are expressing the views of
NJDHSS – Division of HIV, STD and TB Services, any manufacturer of
pharmaceuticals or devices, or UMDNJ. It should be noted that the rec-
ommendations made herein with regard to the use of therapeutic
agents, varying disease states, and assessments of risk, are based upon
a combination of clinical trials, current guidelines, and the clinical
practice experience of the participating presenters. The drug selection
and dosage information presented in this activity are believed to be
accurate. However, participants are urged to consult all available data
on products and procedures before using them in clinical practice.

COPYRIGHT: Copyright © 2011 UMDNJ-Center for Continuing and Outreach Education. All rights reserved including translation into other languages. No part of this activity may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including photocopying, recording, or any information storage and retrieval systems, without permission in writing from UMDNJ-Center for Continuing and Outreach Education.
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Learning Objectives:
Following completion of this activity,
participants should be able to:

1. IDENTIFY & SCREEN individuals at
highest risk for HIV and TB co-infection
based on knowledge of global and local
epidemiology of co-infection and appropriate
use of screening tools including Tuberculin
Skin Test (TST) and Interferon Gamma
Release Assays (IGRAs).

2. APPROPRIATELY TREAT HIV-infected
individuals with latent TB infection and
TB disease; including optimal sequencing
of HAART and anti-tuberculous therapy
in co-infected patients.

3. RECOGNIZE & MANAGE COMPLICATIONS of
treatment of HIV and TB co-infection including
potentially serious drug interactions and
development of immune-reconstitution
inflammatory syndrome (IRIS).

Release Date: June 1, 2011 • Expiration Date: May 30, 2013 • Course Code: 13HC01 • Nursing Credit for this activity will be provided through May 30, 2013.

Screening and Management of
Latent TB Infection and TB Disease
in HIV-Infected Patients Henry S. Fraimow, MD

Screening and Management of
Latent TB Infection and TB Disease
in HIV-Infected Patients Henry S. Fraimow, MD

HIV
Screening & Management

TB

CECE
CONTINUING EDUCATION
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Introduction

The global co-epidemic of HIV infection & tuberculosis (TB) is a public health
catastrophe that has shaped the course of both of these diseases.

Tuberculosis contributes significantly to the morbidity and mortality of HIV disease inter-
nationally, while HIV has helped fuel the resurgence of tuberculosis over the past two decades,
especially in resource-constrained regions. Although the overall impact of co-infection is less
in developed countries where prevalence of TB disease is relatively low, there are still many
groups in the United States with high rates of latent tuberculosis infection (LTBI) who may be
at risk for HIV infection. Early identification and appropriate management of individuals
co-infected with HIV and tuberculosis provides an opportunity to improve the care and outcome
of both disease processes.

Latent Tuberculosis Infection (LTBI)

Active Tuberculosis
(Active TB, TB Disease)

Progressive Primary Tuberculosis

Reactivation Tuberculosis

Extrapulmonary Tuberculosis

Disseminated Tuberculosis
(miliary tuberculosis)

Tuberculin Skin Test (TST) or PPD

Interferon Gamma Release Assays
(IGRAs)

Directly Observed Therapy (DOT)

Infection with M. tuberculosis (MTB) that has been contained by the host immune system.
Clinical criteria: TB infection, as determined by a positive TST or IGRA without signs, symptoms
or radiographic evidence of active TB disease.

Illness in which TB bacteria are actively multiplying and invading and causing symptoms or
other clinical manifestations, most commonly in the lungs (pulmonary TB). Constitutional
symptoms include weakness, fever, chills, weight loss, anorexia, and night sweats. Pulmonary
TB symptoms include cough persisting for several weeks, chest pain, and hemoptysis.

TB Disease that develops within the first several years after initial exposure to and infection with
MTB, due to failure of the host immune system to adequately contain the initial infection.

TB Disease that develops in an individual with LTBI from activation of dormant foci of infection.

TB disease in any part of the body other than the lungs, including the lymph nodes, bone
and joints, genitourinary tract, peritoneal cavity or brain and meninges. Extrapulmonary
TB is generally non-infectious.

TB disease that has spread via hematogenous or lymphatic dissemination from the lung to
multiple other sites in the body.

Skin test performed by intradermal injection of purified protein derivative of MTB (PPD) that
produces delayed-type hypersensitivity reaction in persons with M. tuberculosis infection.

Blood tests that measures and compares amount of interferon-gamma (IFN-γ) released by blood
cells in a test tube in response to TB antigens.

Treatment in which a trained healthcare worker directly monitors the patient taking each dose
of anti-TB medication. DOT improves adherence and allows closer monitoring for medication
toxicity and is the standard of care for TB treatment in most situations and is recommended for
all co-infected patients.

TUBERCULOSIS TERMS &DEFINITIONS

HIV
Global Co-Epidemic

TB
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The pathogenesis of infection with Mycobacterium tuberculosis (MTB)
involves inhalation of organisms by an immunologically susceptible
host, followedby replication of organisms in the lung, followedby local
and systemic spread of organisms in the absence of an effective host
response. Within two to ten weeks, most infected individuals will develop
T-cell specific immune responses that drive granuloma formation that
helps contain their infection. The tuberculin skin test (TST) using PPD and
interferon gamma release assays (IGRA’s) identify markers of host specific
response to MTB infection. A small proportion of those infected will be
unable to contain the primary infection and will develop clinically or
radiographically apparent progressive primary infection. However, most
will control their primary infection and remain asymptomatic with latent
tuberculosis infection (LTBI), but will have continued lifelong risk of

reactivation disease from breakdown of host immune control. Risk of both progressive primary infection and reactivation are
increased in immunocompromised individuals. LTBI is definedas thepresenceof ahost specificmarker of infection (TSTor IGRA)
AND absence of either clinical symptoms or evidence of disease on Chest X-ray. Some individuals, especially those who are
immunocompromised,may be TB status indeterminate, due to lack of sensitivity of markers of LTBI. TB disease, or active
TB infection, is a stage of TB infection with signs or symptoms of disease. Reinfection with a new strain of tuberculosis
occurs infrequently,butmore commonly in thosewhoare immunocompromisedwhoare re-exposedor continuously exposed
to tuberculosis.

HIV infection is the single strongest risk factor for development of TB disease in
individuals with pre-existing LTBI or who are newly exposed to MTB.1 Thus, in regions
with high rates of HIV seropositive individuals as well as high prevalence of tuberculosis,
the morbidity and mortality attributable to this combustive mixture of infections can
be staggering.

� Approximately one third of the 33millionHIV-positive individuals worldwide
are also infected with TB, translating into estimates of 1.1 million cases of TB disease
in co-infected patients in 2009,with nearly 400,000 deaths.2,3

� Globally, nearly a quarter of all HIV-related deaths can be attributed to TB disease.2

� Focusing on sub-Saharan Africa,where HIV/AIDS prevalence rates in most countries are
much higher than the prevalence rates of <1% in most industrialized countries, as many
as 80-90% of new tuberculosis cases are also HIV-infected.2 Unlike in the United States,
where rates of TB disease have been on the decline, rates in this region climbed
dramatically from the 1980s through the middle of the past decade,peaking only
recently when rates of HIV infection began to plateau.

HIV co-infectiondrastically affects theoutcomeofTB therapy. WorldHealthOrganization
(WHO) data from 2006 for 55 countries reveals 4 fold higher mortality and 40% lower TB cure
rates for HIV-positive compared to HIV-negative patients treated for tuberculosis.4

Global Epidemiology of HIV andTB Co-infection

World Health Organization (WHO) data from 2006 for 55 countries reveals four-fold higher mortality
and 40% lower TB cure rates for HIV-positive compared to HIV-negative patients treated for tuberculosis.

Globally,
nearly a quarter
of all HIV-related
deaths can be
attributed to
TB disease.2
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Recent data from the Centers for Disease
Control (CDC) demonstrate the impact of
knowledge of HIV status on outcomes
of TB disease in the United States.5 Current
TB treatment guidelines incorporate HIV
screening for all patients who are to be
started on anti-TB therapy; since 2006 this
has included“opt-out”HIV testing for all new
TB cases.6.7 The proportion of patients with
TB disease who had documentation of HIV
status increased from36% in 1993 to 79% in
2008.5 However, this means that 21% of TB
patients have no knowledge of their HIV
status, including those who declined or
were not offered HIV testing5. This propor-
tion is much higher in certain demographic
groups. In 2009, only 6% of new TB cases
were identified as HIV-positive compared
to 15% in 1993, although the HIV-positive
rate in 2009 was 10% in the 25-44 year old
cohort.8 Among newTB cases in New Jersey
in 2010 who had HIV testing, 7.7% were
HIV-co-infected.Themortality of co-infected
patients treated for TB disease has also

declined substantially since themid 1990’s.5

This is likely due to advances in HIV care and
availability of Highly Active Antiretroviral
Therapy (HAART). However, the mortality
rate in co-infected HIV/TB cases in 2006
was still nearly 20%, significantly higher
thanmortality in HIV-negative TB cases.

Current CDC treatment guidelines specify
that all patients with TB disease should be
screened for HIV infection by the time of
initiation of TB treatment, and those who
are positive should also have a CD4 count
measured.6,7 Althoughnot specified inmany
LTBI treatment guidelines, it would also
seem appropriate that individuals found to
have LTBI should be offered HIV testing, as
knowledge of HIV status will heavily impact
on the decision of whether to treat for LTBI.

TB and HIV are infections that each dispro-
portionately affect specific populations in
the United States, and some populations at
higher risk for HIV overlap with those at risk

for TB infection. People with HIV infection
who may be at significantly higher risk
for TB exposure and TB infection include
illicit drug users, the homeless, incarcerated
individuals and those in other congregate
settings. HIV and TB are also both more
prevalent in those of lower socioeconomic
status. Another important consideration
in TB screening is the recognition that
foreign-born individuals have risks for LTBI
that may more closely mirror that of their
country of origin than the United States
population as a whole. Estimates from the
United States National Health andNutrition
Examination Survey (NHANES) suggest that
although only 4% of the US population
overall may be latently infected with
tuberculosis, up to 20% of foreign born
individuals are TB infected.9 Thus there
are at least 10 million people in the United
States who are at risk for progression
from LTBI to active TB, a risk which is
drastically amplified in those who are also
HIV-infected.

TNF is an essential mediator of granuloma
formation, and is integral in the long term
control of TB infection and prevention of
progression toTBdisease. During the course
of HIV infection progressive depletion of
CD4 cells impairs production of interferon
gamma,decreases functional cell mediated
immunity and decreases the ability to
form mature granuloma. As HIV infection
progresses, ability to control TB continues
to weaken. Histopathology of TB lesions in
patients with advanced HIV infection may
show numerous mycobacterial organisms

with poorly formed or even no granu-
lomatous inflammatory response. Having
active TB also appears to accelerate the
progression of HIV infection, though
the exact mechanisms for this are still
incompletely understood. Production of the
cytokines produced in response to activeTB
accelerates HIV virus replication in vitro.10

Risk of progression from LTBI to active
TB is 20 to 37 fold higher in patients
with advanced HIV infection compared to
uninfected patients, which translates into

an annual rate of progression of 7-10% per
year and much higher than for any other
risk factor for progression to active TB.1,12

Although risk is greatest in those with
advanced HIV disease, increased rates
of TB progression double even within
first year of HIV infection, before onset
of significant immune dysfunction.13

The relative risk for progression continues
to increase as CD4 cell counts fall,
and TB disease manifestations will be
altered as CD4 cell counts decrease.14,15,16

HIV andTB Co-infection in the United States

HIV and TB co-infection in the United States and other developed countries contribute less to the
burden of mortality in HIV infection than in resource constrained, high TB prevalence settings.
While TB case rates in New Jersey have continued to decline, they remain higher than the national
average. There were more than 400 new cases of TB disease in New Jersey in 2010, more than
75%of whichwere in foreign born individuals.

HowHIV Infection andTuberculosis Impact One Another

Control of TB infection involves coordinated cell-mediated immune response including T-cell and macrophage responses.
Activated T-Lymphocyte cells release gamma interferon in response to TB exposure, and activated macrophages produce
cytokines including tumor necrosis factor (TNF) and IL-1 to facilitate the killing of intracellular mycobacterial organisms.

HIV
Co-Infection in US

TB

(Continued on page 7)
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History and Clinical Presentation: A 34-year-old woman is referred to the Early Intervention
Program for management of newly-diagnosed HIV infection. She was born in Liberia and
came to the US 10 years ago. She was well until two months previously when she was
admitted to the hospital with bacteremic pneumococcal pneumonia and treated with
ceftriaxone,HIV testing was performed at that time, and ELISA andWestern blot were positive.
She denies previous testing, but one of her former partners in Liberia died of AIDS. She is
currently sexually active with a single partner who is HIV negative. Her CD4 count was 122
cells/mm3 and her HIV viral load was 12,300 copies/mL. Her respiratory symptoms have
resolved completely and she denies any current fever, chills, night sweats, cough or sputum
production and her weight has returned to baseline. She reports having a PPD done two
years ago when she worked as a nursing assistant and says that it was “negative” but does
not remember the size. She has a history of BCG vaccination in childhood. She has evidence
of immunity to hepatitis B and hepatitis C antibody is negative. Liver enzymes are normal.
Physical examination is completely normal except for somemild oral thrush.

Initial Management: Screening for TB infection is performed with Quantiferon® TB-Gold
In-Tube test, the results of this are “indeterminate.” CXRs from her hospitalization and
follow-up are reviewed which show a right middle lobe infiltrate that resolved completely
and no other abnormalities. Antiretroviral therapy with tenofovir 300 mg, emtricitabine
200 mg,atazanavir 300 mg and ritonavir 100 mgwas initiated.

Subsequent Course: She has a good response to ART with an undetectable viral load at
six months. CD4 count after six months of antiretroviral therapy is 310 cells/mm3. At
this time a Quantiferon® TB-Gold In-Tube test is repeated and is positive. She continues to
deny any symptoms of fever, weight loss, cough or night sweats. A CXR is repeated and is
unchanged from the previous film with no pulmonary abnormalities. She is begun on INH
300mg daily for nine months.

At CD4 cell counts above 350 cells/mm3,
presentations of TB disease in co-infected
patients are similar to disease in HIV-
negative patients. These patients present
primarily with pulmonary disease with
typical upper lobe fibro-nodular infiltrates
with or without cavities. Although rates
of extra-pulmonary TB are higher in this
CD4 stratum compared to HIV-negative
individuals, the presentations of extra-
pulmonary TB disease are similar to those
in HIV-negative patients. As CD4 counts
fall, extra-pulmonary and disseminated
disease are increasingly common, including
presentations with diffuse lymphadeno-
pathy, peritonitis, pleuritis, pericarditis and
meningitis, as well as fulminant systemic
presentations that can include a septic
shock like illness. Pulmonarymanifestations
also differ in those with increased immuno-
suppression.15,16 At CD4 counts under 50

cells/mm3, CXR’s are more likely to show
interstitial or lower lobe infiltrates mimick-
ing bacterial pneumonia or Pneumocystis
jirovecipneumonia,without typicalTB upper
lobe cavitary or fibronodular infiltrates, and
up to 20-30% of cases of culture positive
pulmonary TB may have negative CXR’s.
In patients with atypical presentations,
diagnosis is often delayed, contributing
to increasedmorbidity andmortality.

In low TB prevalence countries, the great
majority of cases of TB disease in co-
infected patients are reactivation disease
in patients with LTBI.12 Thus, strategies that
effectively identify and treat LTBI would be
expected to have a significant impact on
reducingTB disease in co-infected patients.
These strategies may not be adequate for
co-infected patients in high TB prevalence
countries,where there is higher intensity of

continued exposure to TB and thus risk of
acquisition of re-infection. Re-infections in
in those previously treated for TB disease
occurmuchmore frequently in HIV positive
than HIV negative individuals.17 The WHO
recently introduced guidelines for use of
isoniazid (INH) preventive therapy to
reduce TB in people living with HIV in
resource-constrained settings, which differ
from the CDC/USPHS recommendations
that are discussed below.11,12 The WHO
guidelines include more uniform use of
INH preventative therapy for all HIV-
infected individuals where active TB
disease has been excluded but where
LTBI cannot be adequately evaluated
(TB status indeterminate), and also include
consideration of prolonged courses of
INH preventive therapy in the setting
of ongoing TB exposure.12

Comments:
This case illustrates the approach to
assessment and treatment of LTBI
in HIV-infected patients. This includes
symptom assessment and use of
screening tests, either an IGRA blood
test such as the Quantiferon® TB-Gold
In-Tube test or the TST. IGRA tests
may be preferable to TST in those with
a history of prior BCG vaccination
but may be falsely negative or give
indeterminate results in HIV-infected
individuals with low CD4 counts.
Testing should be repeated when CD4
counts increase to >200 cells/mm3 in
patients started on ART, as tests may
“convert” from negative to positive.
Suspicion for TB infection should be
high in individuals at higher risk,such as
immigrants from countries with high
rates of tuberculosis (see Figure 2 and
Table 2).

HowHIV Infection andTuberculosis Impact One Another (cont’d fromprevious page)

Case 1: Evaluation for LTBI in anHIV-infected Patient
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Evaluation for Latent TB Infection andTBDisease in HIV-Infected individuals

All newly-diagnosedHIV-infected individuals should be screened for evidence of LTBI and
TB disease, regardless of their HIV risk category.11 Components of programs for screening for
LTBI and TB disease in HIV infected individuals include symptom assessment,TB screening tests and CXR.
Screening tests include either theTST that utilizes intradermal injection of purified protein derivative (PPD)
or one of the commercially available and FDA approved IGRA blood tests. Knowledge of CD4 count
and history of any prior positive TB screening tests or prior treatment for LTBI or TB disease is also
important in theTB risk assessment. The current CDC,National Institutes of Health (NIH) andHIVMedicine
Association (HIVMA) of the Infectious Diseases Society of America (IDSA) “Guidelines for Prevention
and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents”11 provide detailed
algorithms for appropriate use of these screening tests.11 (See Figure1).

HIV
Screening & Evaluation

TB

Test for LBTI† (e.g., tuberculin test or interferon-y assay) in HIV-infected person

CD4+ T-lymphocyte
count ≥200

Retest for LTBI once
ART¶ started and
CD4+ T-lymphocyte

count ≥200 cells/mm3

Moderate to
high suspicion
or evidence
for active

tuberculosis

Initiate four-drug
regimen for

active tuberculosis

Treatment for LTBI
not indicated

Retest annually if
ongoing high risk of
tuberculosis exposure

(area endemic,
congregate setting)

Alternate cause identified for symptoms
and abnormal chest radiograph

Active tuberculosis excluded with
negative smears and cultures in the

setting of low suspicion

No symptoms and
normal chest radiograph

Symptoms (e.g., fever, cough, weight
loss) OR abnormal chest radiograph

Evaluate for active tuberculosis (obtain
samples for AFB§ smear and culture)

Contact to an active case of tuberculosis

Negative

No Yes

No Yes

Check radiography – Clinical evaluation

Positive

Figure 1: Algorithms for Evaluation of TB in HIV-infected Patients11

Initiate treatment for LTBI
† Latent tuberculosis infection
§ Acid-fast bacillus
¶ Antiretroviral therapy
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Either the TST or an IGRA test can be used for screening for LTBI in HIV-infected
patients.11,18 TheTST is positive in HIV-infected persons if induration of >5mm is demon-
strated 48-72 hours after the intradermal placement of 0.1 mL of PPD. Even employing
this more sensitive test cut-off value, the likelihood of a positive test in those with known TB
infection falls with decreasing CD4 counts,with only 0-20% positive at CD4 counts of less than
200 cells/cumm3.19 Thus,the negative predictive value of theTST in excludingTB infection at low
CD4 count is poor. IGRA assays are blood tests that detect sensitization to M. tuberculosis by
measuring IFN-γ release in blood samples in vitro in response toM.tuberculosis antigens.18

There are now several FDA approved IGRAs available in the United States including the
Quantiferon® TB-Gold and Quantiferon® TB-Gold In-Tube tests and the T-Spot.TB Assay. IGRAs
offer several practical advantages compared to TST, including lack of cross reactivity in
individuals with history of prior BCG vaccination and those infected with most atypical
mycobacterial species, the ability to complete the testing protocol at a single visit, less
variability in reader interpretation,and no risk for potential adverse reactions to the test
(see Table 1). Experience with IGRA assays in predicting subsequent TB disease is more limited
thanwithTST,but recent comparisons in clinical trials demonstrate that IGRAs are equivalent to
TST and may correlate better with TB exposures and may also give fewer false negative results
in HIV-infected patients than TST.18 Interpretation of these studies is limited by lack of a true
“gold standard” for diagnosis of LTBI. TST and IGRA both may yield false negative tests in
patients with low CD4 counts. HIV-infected patients with low CD4 counts may also be more
likely to have“indeterminate”test results with theQuantiferon®TB-Gold In-Tube test. Currently,
TST and any IGRA test are considered equivalent for TB screening in people with HIV
infection.11,18 Combined use of both screening tests together is not routinely recommended.18

1) Identify individuals who might
have active tuberculosis (TB
disease) who require further
evaluation and may require
treatment.

2) Identify individuals with LTBI,
who require treatment to
prevent TB disease.

3) Identify individuals for whom
LTBI cannot be adequately
excluded and thus require
ongoing monitoring.

Those not falling into any of these
categories are presumed to be
uninfected with TB.

The goals of screening HIV-
infected individuals are to:

Table 1: Comparison of Features of Screening Tests for Tuberculosis11, 18

IGR Tests

Test Characteristics TST QFT®-Gold or QFT®-Gold In-tube T SPOT™.TB

Estimated sensitivity in patients ~70% 76%–80% 87%–88%
with active TB disease (all populations) Lower in immune suppressed Lower in immune suppressed

Estimated Sensitivity for ~55-70% 47-75% 62-81%
active TB in HIV infection 62-Sensitivity decreased Sensitivity decreased May be less affected by low CD4

for CD4 <200 for CD4 <200 counts than TST or QFT® tests

Estimated Specificity (in healthy 56-95% 97% 92%
without TB or TB exposure)

Cross Reactivity with BCG Yes No No

Cross Reactivity with non-tuberculous Yes Less Likely Less Likely
mycobacteria

Correlation with MTB exposure Yes Yes Yes
(better than TST in some studies) (better than TST in some studies)

Reliability Moderate Probably high Probably high

Inter-reader variability Yes No Yes (manual read)

Boosting Phenomenon Yes No No

Adverse Reactions to test Yes No No

Patient Visits to Complete Protocol Two to Four One One

Sample Processing Complexity None Moderate High

Laboratory Support Required No Yes Yes
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In HIV-infected individualswith no signs or symptomsof activeTBdisease,a negative

TB screening test and CD4 count of greater than 200, LTBI or TB disease are unlikely, and

no treatment is necessary (see Figure 1).11 For those with no signs or symptoms and

negative TB screening tests, but CD4 count of less than 200, treatment for LTBI is also

not recommended in the United States. However, as the negative predictive value of

TB screening tests is low in this CD4 stratum, these individuals are in fact “TB status

indeterminate” and will require ongoing symptom assessment and re-evaluation.

These recommendations differ from the WHO guidelines for use of INH preventative

therapy in resource-constrained settings.12 Prospective evaluation of those with low

CD4 counts should include re-testing after institution of ART once CD4 counts increase

to >200,when TB screening test results have better negative predictive value.

AnyHIV-infected individualwith apositiveTB screening test,regardless of CD4 count,

requires further evaluation to exclude activeTB. This evaluation includes at aminimum

a symptom assessment and physical exam and CXR. Further assessment of those

with symptoms or an abnormal CXR may include sputum AFB smears and cultures

or other diagnostic procedures such as bronchoscopy. Those with a positive screening

test who have no evidence of active TB after completing their evaluation should

be treated for LTBI.11

Treatment regimens for LTBI in co-infected patients are similar to those in

HIV-negative patients and are discussed below. Other HIV-infected patients who

should be treated for LTBI include close contacts of active TB cases, even with negative

screening tests, and those with a history of inadequately treated or untreated old

healed TB. There is currently no specific guidance on presumptive treatment for LTBI in

HIV-positive patients with low CD4 counts and negative TB screening tests who are

recent immigrants from high TB prevalence regions. Use of INH preventative therapy

might be considered in this situation due to higher risk of undiagnosed LTBI in this

group and higher risk of possible recent TB exposures.

Treatment for LTBI should never be initiated until active TB disease is excluded, as

treatment of active TB disease with an LTBI directed single drug regimen will result in

treatment failure and increases the risk for development of TB drug resistance. Several

symptom assessment rules for evaluation for active TB in HIV infected patients have

recently been studied, and one of these rules has been incorporated in the recently

publishedWHO guidelines.1,12, 20,21 This rule includes assessment for one of any of

the following four symptoms: cough (of any duration), night sweats, fever, and

weight loss. This screening rule had 79% sensitivity and 50% specificity, but a very

high negative predictive value of 97.7% in excluding active TB in HIV-infected

patients.12 Any HIV infected patient with symptoms suggestive of active TB should

be further evaluated for TB disease, regardless of results of TB screening tests or CD4 count.

(See Figure 1.)

Treatment for LTBI
should never be initiated
until active TB disease
is excluded, as treatment
of active TB disease with
an LTBI directed single
drug regimen will result
in treatment failure
and increase the risk
for development of TB
drug resistance.

HIV
Screening & Evaluation

TB
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HIV infection is the single strongest risk factor for development of TB disease in individuals
with pre-existing LTBI or who are newly exposed toMTB.1

Incidence1 Prevalence2 Mortality (excl. HIV)

WHO region No. in % of global Rate per No. in Rate per No. in Rate per
thousands total 100,000 pop3 thousands 100,000 pop3 thousands 100,000 pop3

Africa 2,800 30% 340 3,900 450 430 50

The Americas 270 2.9% 29 350 37 20 2.1

Eastern Mediterranean 660 7.1% 110 1,000 180 99 18

Europe 420 4.5% 47 560 63 62 7

South-East Asia 3,300 35% 180 4,900 280 480 27

Western Pacific 1,900 21% 110 2,900 160 240 13

Global total 9,400 100% 140 14,000 164 1,300 19

1 Incidence is the number of new cases arising during a defined period.
2 Prevalence is the number of cases (new and previously occurring) that exists at a given point in time.
3 Pop indicates population.

Uncertainty bounds for the table below are available in Global Tuberculosis control 2010 (Table 1, page 9).

World Health Organization,2010.Global Tuberculosis Control 2010. http://www.who.int/mediacentre/factsheets/fs104/en/

Table 2: Estimated TB incidence, prevalence and mortality, 2009

Figure 2:
Worldwide TB
Incidence reported
by the World Health
Organization, 2009

http://gamapserver.who.int/mapLibrary/Files/Maps/TBincidence_2009.png

The boundaries and names shown
and the designations used on this
map do not imply the expression of
any opinion whatsoever on the part
of the World Health Organization
concerning the legal status of any
country, territory, city or area or
of its authorities, or concerning
the delimitation of its frontiers or
boundaries. Dotted lines on maps
represent approximate border lines
for which there may not yet be full
agreement.

Source: Global Tuberculosis Control
2010. WHO, 2010.

© WHO 2010. All rights reserved.

Estimated TB incidence rates, by country, 2009



Continuing EducationCE
Visit our website @ www.umdnj.edu/ccoe/aids

CE

Amajor concern in the treatment of co-infected patients is the potential for drug
interactions in patients already on ART or in whomART is likely to be initiated.

� Themost important interactions are those with rifamycins,which include rifampicin (RIF),
rifabutin and rifapentene.

� Rifamycins increase hepatic metabolism of many antiretroviral agents, including all protease
inhibitors (PIs) and non-nucleoside reverse transcriptase inhibitors (NNRTI) but also maraviroc
and raltegravir, through induction of hepatic cytochrome CYP3A enzymes and uridine
diphosphate glucuronosyl transferase 1A1 (UDG1A1) enzymes.22

� Effects are greatest for RIF,which decreases concentrations of all PIs by more than 75%,but are least for rifabutin.
Thus rifabutin is the preferred rifamycin when used in combination with PI based ART.

� Conversely, some PIs are inhibitors of CYP3A and decrease metabolism of rifabutin resulting in increased rifabutin blood levels
unless the dosage is adjusted.

� Rifamycins are integral components of anti-TB therapy and contribute significantly to the potency of these regimens as well
as permitting shorter treatment durations. It is strongly recommended that a rifamycin should be used if at all possible
in regimens for activeTB,despite concerns about drug interactions.22

HIV
Drug Interactions

TB

� The dose of rifabutin must be decreased,generally to 150 mg every other day or three times a
week, to compensate for the inhibition of rifabutin metabolism by PIs. This effect is seen with both
boosted and unboosted PIs. However, the magnitude of this interaction is variable, and some
experts recommend a higher dose of rifabutin of 150 mg daily or 300 mg three times a week,or
recommendmonitoring of rifabutin drug levels to prevent potential sub-therapeutic dosing and
emergence of rifabutin resistance.22

� The effect of RIF on NNRTI metabolism is less than on PIs, resulting in approximately 25% decrease in
efavirenz exposure and from 20-58% decrease in nevirapine exposure. RIF can be co-administered
with efavirenz, although some authors recommend increasing the efavirenz dose to 800 mg daily.22

� Although RIF and nevirapine have been successfully
co-administered, this combination has resulted inferior
virologic outcomes compared to those on nevirapine
without RIF, thus this combination is not recommended.22,23

� RIF should not be administered with etravirine.Co-administration of rifabutin with efavirenz
will require increased rifabutin dose to 450 mg to 600mg daily or 600 mg three times a week.

� Metabolism of the integrase inhibitor raltegravir is also significantly increased when
co-administered with RIF via UDG1A1 and raltegravir dose must be increased to
800 mg twice a day.

� Raltegravir co-administered with rifabutin does not require dose adjustment. Interactions
become evenmore complicated in patients on non-standard ART regimens that include
combinations of PIs and NNRTIs, and expert guidance may be necessary.

SPECIFIC INTERACTIONS of ARTwith RIF and rifabutin
and recommended dosage adjustments have recently been updated22 (seeTable 3).

For patients on a PI regimen,RIF is not recommended and rifabutin should be used instead.
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monitored for drug interactions.
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This includes clinical monitoring and monitoring for virologic failure and may also require
therapeutic drugmonitoring (TDM) to ensure adequate drug levels.The toxicities of anti-TB
agents and antiretroviral agentsmay also overlap,requiring extra vigilance inmonitoring for
adverse medication effects.

For example, INH, RIF and PZA can all cause hepatotoxicity as can many ART agents,
and INH and didanosine and stavudinemay cause peripheral neuropathy.

Coordination of care between HIV providers and those prescribing anti-TB therapy is a critical component of the care of co-infected
patients.11,22 Adherence counseling for ART, and Directly Observed Therapy (DOT) for anti-TB medications,will improve completion rates
of TB therapy andmay improve HIV outcomes in co-infected patients.

Patients with co-infection who are treated with combinations that have
potentially significant drug-drug interactionsmust be carefullymonitored
for evidence of failure of either the antiretroviral or anti-TB components of
their regimen.

Table 3: Specific Recommendations and Dosage Adjustments for Co-administration
of ART with Rifampin or Rifabutin22

Regimen Containing Rifamycin Dose ART Adjustment Comments

Efavirenz + Rifampin No Rifampin dose adjustment. No change or increase
to 800 mg daily.

Efavirenz + Rifabutin Increase Rifabutin to 450-600 mg No change.
daily or 600 mg 3x per week.

Nevirapine + Rifampin No Rifampin dose adjustment. No change. Not recommended.
20-58% decreased
Nevirapine exposure.

Nevirapine + Rifabutin No Rifabutin dose adjustment. No change. Use with caution.

Etravirine + Rifampin Do not use.

Etravirine + Rifabutin No Rifabutin dose adjustment. No change. Do not use if Etravirine being given
with boosted PI.

PI + Rifampin Do not use.
Rifabutin preferred.

PI + Rifabutin Decrease Rifabutin to 150 mg No change. May need higher Rifabutin doses
every other day or 3x per week. Consider Rifabutin TDM.

Maraviroc + Rifampin No Rifampin dose adjustment. Increase to 600 mg BID but if No generally recommended.
also using a CYP3A inhibitor,

use 300 BID.

Maraviroc + Rifabutin No Rifabutin dose adjustment. No dosage adjustment but if
also using a CYP3A inhibitor,
decrease to 150 mg BID.

Raltegravir + Rifampin No Rifampin dose adjustment. Increase dose to 800 mg BID. No generally recommended,
monitor virologic response

Raltegravir + Rifabutin No Rifabutin dose adjustment. No change.



Treatment regimens for LTBI are essentially the same as those for HIV negative individuals.11

The preferred treatment regimen is INH 300 mg daily for nine months, which should be administered
with pyridoxine (vitamin B6). An intermittent 900 mg twice weekly regimen is also used, but only when
administered by DOT. INH has no major direct interactions with ART, but use of INH may be limited
by hepatotoxicity or other intolerances. Co-infected patients may also be infected with Hepatitis B or
Hepatitis C. This is not a contra-indication to the use of INH but will require even more careful monitoring
of liver enzymes. In a recent meta-analysis of clinical trials, efficacy of INH regimens for prevention of
TB disease in TST positive HIV-infected patients was estimated at 66%.12,24 In the absence of new TB
exposures, there is no evidence that INH therapy for LTBI in HIV-infected patients should be continued
beyond the standard regimen of nine months.

The alternative regimen for those who cannot tolerate INH, or who are known to be exposed to or at
high risk for infection with INH-resistant TB, is either RIF or rifabutin for four months.11 Use of a rifamycin
LTBI regimen in patients on ART requires assessment for potential drug interactions and dose
adjustments, as discussed above. A regimen of RIF plus PZA for two months was effective for LTBI in
HIV-infected patients, but is no longer recommended due to increased risk of hepatotoxicity.11

Other regimens under investigation include a regimen of INH and RIF for three months. Expert advice
is recommended for those exposed to or likely to be infected with multi-drug resistant TB.
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Principles of anti-TB therapy and treatment regimens for active TB disease in co-infected patients are similar to those in
HIV-negative patients,with a fewmodifications.7,11,22 All persons with HIV who are diagnosed with active TB should be started on
anti-TB therapy immediately, due to risk of more rapid progression of TB disease.22 Initial empiric treatment regimens are the same
as for HIV-negative patients,and include a four-drug regimen of INH,PZA,EMB and either RIF or rifabutin during the twomonth initiation
phase, followed by a 4 to 7 month continuation phase of INH and a rifamycin.

Treatment Regimens for TB Disease in Co-infected Patients

Treatment regimens are modified based on
susceptibility data, if available, and toxicity.
Choice between RIF or rifabutin is dictated
by drug interactions, for patients on ART.
Administration of anti-TB medications for
all co-infected patients by DOT is strongly
recommended, even for non-infectious
patients (e.g. those with extra-pulmonary
disease) in which DOT might not otherwise
be routinely recommended. All HIV-infected
patients not already on ART who are on
treatment active TB should be started on
ART,thoughoptimal timeof initiation of ART
may vary depending on specifics of their HIV
infection, including CD4 cell count.22

Adjustments of regimens and recom-
mended total duration of anti-TB therapy
are similar in co-infected patients, with
two exceptions.22 All co-infected patients
with sputum cultures that are still positive
at two months of treatment should receive
the longer sevenmonth continuation phase
of treatment,regardless of whether or not
they have cavitation on CXR. Co-infected
patients with CD4 counts <100 cells/mm3

should not receive an intermittent twice-
weekly regimen, as these are associated
with an increased risk for relapse with
acquired rifamycin-resistant MTB.25 There
are no current recommendations for the

routine use of longer treatment courses
for TB disease in co-infected patients.
However, several recent studies and one
recent meta-analysis have demonstrated
higher relapse rates in co-infected patients
on standard therapy, raising the question
of whether longer courses of treatment
should be further evaluated to decrease
the rate of relapse.26

HIV
Treatment Regimens

TB

Treatment Regimens for LTBI in Co-infected Patients

NJDHSSTB Program

The NJDHSS TB Program will assist in identifying persons at
highest risk for transmission in facilities or congregate settings.
To access this assistance, call the TB Program at (609) 826-4878.

Active TB should be
started on anti-TB

therapy immediately.



History & Clinical Presentation:
A 38-year-old Spanish-speaking male with
no significant past medical history pre-
sented to the hospital with one month of
dry, non-productive cough and subjective
fevers, fatigue and 10 to 15 pound weight
loss. He is a recent Mexican immigrant who
had arrived in the US four months prior to
presentation. He was guarded about much
of his social history and recent activities,
but denied alcohol or injection drug use.
His wife and children remain in Mexico.

Physical Examination
& Laboratory Studies:
Patient had a low grade fever to 100.9°F,
heart rate 112, blood pressure 118/74
and pulse oximetry of 98% on room air.
Weight was 61 kg. There was bilateral
cervical lymphadenopathy,no thrush, lungs
were clear. WBC was 6.5 with 66% granu-
locytes and 20% lymphocytes, hemoglobin
was 9.7 g/dl. A CXR and CAT scan (Figure 2a
and 2b) showed bilateral interstitial and
nodular infiltrates.

Clinical Course:
The patient was placed in respiratory
isolation. A PPD was placed and was read
as 15 mm of induration at 48 hours. HIV
testing was performed. ELISA and confir-
matory Western Blot were positive. The
patient was unable to produce sputum
even with sputum induction, and under-
went bronchoscopy with bronchoalveolar
lavage. Bronchoscopy was negative for
Pneumocystis jirovecii. Bronchoscopy AFB

smears were negative and AFB cultures
were sent. CD4 count was 258 cells/mm3.

Management & Clinical Course:
Based on concern about the high risk of
active TB in this patient with positive PPD
and radiographic appearance consistent
with disseminated pulmonary TB, treat-
ment was begun with a four-drug anti-TB
regimen of INH 300 mg, RIF 600 mg,
Ethambutol 1200 mg and Pyrazinamide
1500 mg plus pyridoxine 50. Prior to
discharge, he was evaluated by the Nurse
Manager from the Regional Tuberculosis
Clinic who performed an assessment of his
living conditions and made arrangements
to initiate directly observed therapy (DOT)
of his anti-TB medications. He was also
evaluated by Spanish speaking counselors
and the psychologist from the Cooper

Hospital Early Intervention Program (EIP).
Follow-up in in the clinic was arranged in
order to initiate anti-retroviral therapy.
Sputum cultures ultimately grew Myco-
bacterium tuberculosis susceptible to all
drugs tested. After discharge, he began
to receive DOT five days a week through
the Tuberculosis clinic. He missed his
first follow-up appointment in the EIP
clinic, but the Tuberculosis Clinic was
notified and arrangements were made
for him to be transported to the EIP clinic
by a Tuberculosis Clinic field worker for
his subsequent appointments. ART was
initiated four weeks after initiation of
anti-TB therapy with tenofovir 300 mg,
emtricitabine 200 mg and efavirenz
600 mg.

Comments:

This case illustrates some of the complexities in caring for co-infected patients. HIV infection is a significant

problem in some undocumented immigrant populations such asmigrant farmworkers,who are also at increased

risk for tuberculosis. Suspicion for TB must be high in these patients especially those with abnormal CXRs

and chronic symptoms. These patients are often only marginally connected to the health care system and are at

high risk for falling out of care, and benefit from the close coordination of care by their HIV and TB providers.
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Case 2: Management of Active Tuberculosis in anHIV-Infected Patient

FIGURE 2BFIGURE 2A
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POTENTIAL CONCERNS about the early
institution of ART have included the issue of
starting multiple medications concurrently
leading to greater risk of drug toxicities,
drug interactions and decreased adherence
which might complicate TB therapy.
There is also concern about potential
development of TB-associated immune
restoration inflammatory syndrome (IRIS).
However, these recent studies have demon-
strated clear benefit including significantly
decreased mortality when ART is instituted

early during anti-TB therapy. The SAPIT
study in South Africa demonstrated a
55% reduction in mortality in co-infected
patients with CD4 counts <500 cells/mm3

when ART was initiated either in the
first four weeks or at eight weeks of
anti-TB therapy, compared to delaying
until completion of anti-TB therapy.27

The CAMELIA study in Cambodia in a
more advanced cohort with CD4 counts
<200/mm3 cells showed 34% decreased
mortality when ART was initiated at two
weeks compared to delaying treatment to
eight weeks. Based in part on these two
studies, current ART guidelines now
include specific recommendations for
initiation of ART in those on anti-TB
therapy based on CD4 cell counts.26

(See Table 4). In those with CD4 counts
<200 cells/mm3, ART should be initiated

within two to four weeks of initiation
of anti-TB therapy. For those with CD4
counts of 200-500, ART is recommended
either within two to four weeks or by eight
weeks of anti-TB therapy. In those with
CD4 counts >500 cells/mm3,ART should be
instituted by eightweeks of anti-TB therapy.
Very recent data from the multi-national
ACTG 5221 STRIDE study comparing
immediate initiation of ART (<2 weeks)
to early ART (eight to 12 weeks) in patients
with CD4 counts of less than 250 found
significantly decreased mortality or
progression of HIV in the cohort with
CD4 <50 but not in those with CD4
>50 cells/mm3. These findings may lead
to further refinement of the current
recommendations.29

Timing of Initiation of ART in Co-infected Patients on Anti-TB therapy

Table 4: Recommendations for Timing of Initiation of ART in Patients
after Starting Anti-TB Therapy11

CD4 Stratum Recommendation for Initiation of ART Level of Evidence and Comments

Any CD4 count All should be started on ART. AI Recommendation.

Less than 200 cells/mm3 Within 2 to 4 weeks. AI Recommendation
Some data suggests benefit for initiation
at < 2 weeks for CD4 less than 50 (28)

but also more IRIS in this strata.

200 to 500 cells/mm3 Within 2 to 4 weeks AIII Recommendation.
or at least by 8 weeks.

More than 500 cells/mm3 By 8 weeks. BIII Recommendation.

A – Strong recommendation for the statement

B – Moderate recommendation for the statement

C – Optional recommendation for the statement

Strength of Recommendation Quality of Evidence for Recommendation

I – One or more randomized trials with clinical outcomes
and/or validated laboratory endpoints.

II – One or more well-designed, non-randomized trials or
observational cohort studies with long-term clinical outcomes.

III – Expert opinion.

Two recent studies have helped to clarify some of the controversies related
to timing of initiation of ART in co-infected patients started on anti-TB therapy.22,27,28

When To Start?When To Start?
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There are two circumstances in
which TB-associated IRIS occurs.
• One is “unmasking” of tuberculosis, in
which clinical manifestations of previously
unsuspected TB disease become apparent
after initiation of ART.11

• The other is “paradoxical”worsening of
symptoms and clinical manifestations of
TB in patients already on anti-TB therapy
after initiation of ART.

Paradoxical worsening of TB on anti-TB
therapy is an uncommon but well described
phenomenon in non-HIV infected patients,
but this process occurs much more com-
monly in HIV- co-infected patients who are
started on ART.

The mechanism of both “unmasking” and
“paradoxical” worsening are due to
restoration of immune competence after
initiation of ART, resulting in a vigorous
host response against live TB organisms but
also against bacterial antigens in non-viable
organisms in patients being effectively
treated by anti-TB therapy.

TB-associated Immune Restoration Inflammatory Syndrome (IRIS)

TB-associated IRIS is reported in 8 to 40%of co-infected patients after initiation of
ART, though the definitions ofTB-associated IRIS and intensity ofmonitoring for IRISmay
differ in various studies.30,31,32 Predictors ofTB associated IRIS include baseline CD4 counts
of <50 and highHIV viral loads prior to initiation of ART,more rapid rise in CD4 count and
fall in viral load on therapy,higherTB disease burden,and initiation of ARTwithin 30 days
of starting anti-TB therapy.11,22 TB-associated IRIS is much less common after 90 days of
effective anti-TB therapy. Common clinical manifestations of TB-associated IRIS that
have been incorporated into working case definitions include findings of:
1. New or enlarging lymph nodes and cold abscesses,
2. New or worsening radiographic features of TB,
3. New or worsening central nervous systemmanifestations of TB including

meningitis and brain lesions, and
4. New or worsening serositis: pleural effusions,peritonitis and ascites or

pericardial effusions (see Table 5).

These manifestations are often accompanied by worsening constitutional symptoms
of fever, chills and sweats as well as worsening focal chest or abdominal symptoms.
TB-associated IRIS can vary in severity from mild to severe or even be potentially life
threatening. This syndrome must be distinguished from TB treatment failure
that may be due to TB-drug resistance, poor adherence or drug malabsorption.
Other considerations in the differential diagnosis of TB-associated IRIS syndromes
include adverse drug reactions and the development of other new opportunistic
infectious or other processes.

Minor TB-associated IRIS manifestations have been treated symptomatically with
non-steroidal anti-inflammatory agents, but more severe syndromes may require
corticosteroids. In a recent trial,corticosteroids decreased duration of hospitalization and
improved functional capacity in patients with TB-associated IRIS without significant
adverse consequences.33 Stopping either anti-TB therapy or ART is not recommended.

Globally, tuberculosis is themost important cause of HIV treatment-associated IRIS,
though other causesmay be seenmore frequently in countries with lowTB prevalence.

Table 5: Clinical Manifestations of TB-associated IRIS

Can present as either paradoxical worsening on therapy or new unmasked TB disease

Common Clinical New or worsening lymphadenopathy on exam or radiographic imaging
Features: New or worsening pulmonary infiltrates or pleural effusions

New or worsening abdominal pain, lymphadenopathy and hepatosplenomegaly
New headache or other CNS symptoms or new central nervous system lesions on imaging
New or worsening fevers and constitutional symptoms
Conversion from negative to positive TST

In a patient with: Baseline CD4 counts less than less than 50 cells/mm3

Decrease in HIV viral load and increase in CD4 counts on ART
Appropriate initial clinical response to anti-TB therapy (for paradoxical TB-IRIS)
Adherence to both Anti-TB and ART Regimens (for paradoxical TB-IRIS)
Exclusion of causes of TB Treatment failure or other new diagnoses
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SUMMARY

Themanagement of HIV &TB co-infection requires understanding of the
epidemiology of these two infections in order to recognize those at
highest risk for co-infection. HIV INFECTION IS THE STRONGEST KNOWN
RISK FACTOR for progression from LTBI to TB disease and can also
alter the clinical manifestations of TB disease. All individuals with
TB should be tested for HIV infection, and all individuals with HIV
disease should be appropriately screened for LTBI and when indicated
should be evaluated for signs and symptoms of active TB disease.
Latent TB infection should always be treated in HIV-infected patients.
The medical management of TB and HIV co-infection is complicated by
drug interactions, especially related to rifamycins, as well as by the
development of TB-associated IRIS after initiation of ART. Optimal
management of co-infected patients includes good communication
and close collaboration between HIV andTB providers.

NJDHSS Tuberculosis Control Program

• The TB Program will assist in identifying persons at highest risk for transmission
in post-exposure investigations in health care facilities or congregate settings.
To access this assistance, call the TB Program at (609) 826-4878.

• Consultations, evaluation and treatment referrals
• Supplemental public health services for TB patients
• TB regulations, reporting, and statistics
• TB Standards of Care
• TB information: symptoms, testing, treatment and resources
Telephone: 609-826-4878 • www.nj.gov/health/tb

Centers for Disease Control and Prevention (CDC): Tuberculosis
http://www.cdc.gov/tb

NJ Medical School Global Tuberculosis Institute
http://www.umdnj.edu/globaltb

World Health Organization
http://www.who.int/topics/tuberculosis

HIV
Optimal Management

TB

TB Resources for Clinicians
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1. What percentage of those newly diagnosed with
active tuberculosis in the United States whose
HIV status is known are co-infected with HIV?

A. < 5%.

B. 5 to 10%.

C. 11 to 25%.

D. 26 to 40%.

2. Which of the following is incorrect about the
global epidemiology of HIV andTB?

A. One-third of HIV-infected patients worldwide
are also infected with TB.

B. TB is the leading cause of death of HIV-infected
individuals in Sub Saharan Africa.

C. Mortality of TB cases who are also HIV-infected is
four-fold higher than that of HIV negative cases.

D. Rates of tuberculosis have steadily declined since
the mid 1980s throughout the world.

3. HIV co-infection impacts on the natural history
of tuberculosis in which of the following way(s)?

A. HIV infection increases the transmissibility of
patients with pulmonary tuberculosis.

B. HIV infection increases risk of progression from
LTBI to active disease.

C. HIV infection may alter the clinical features
of tuberculosis especially in those with low
CD4 counts.

D. B and C.

Case 1: A 34-year-oldmanwho recently immigrated
to theUS fromBotswana has been newly diagnosed
with HIV infection. His CD4 count is 558 cells/mm3.
He feels well and denies any symptoms.

4. What is the bestmethod for screening him for
tuberculosis infection (LTBI)?

A. Perform aTuberculin Skin Test (TST).

B. Perform a Quantiferon®TB-Gold In-Tube blood test.

C. Perform both TST and Quantiferon®TB-Gold
In-Tube test.

D. Perform either TST or Quantiferon®TB-Gold
In-Tube test.

5. This patient has aTST placed that at 48 hours is
measured at 7mm induration. What additional
work-up or treatment should he now receive?

A. No additional work-up is necessary.
A TST of 7mm is a negative test.

B. The TST should be repeated to see if it is
boosted to a larger size.

C. A Chest X-ray should be ordered.

D. Isoniazid 300mg daily for ninemonths should
be prescribed.

6. Which of the followingHIV-infected patients
being screened forTB does not require further
work-up for possible activeTB disease?

A. CD4 count of 600,TST of 3mm induration and
cough for more than threemonths.

B. CD4 count of 600,TST of 12mm induration
and no symptoms.

C. CD4 count of 50,TST of 0mm induration and
cough for three weeks.

D. CD4 count of 250, TST of 0mm induration
and no symptoms.



Case 2:A 27 year oldman,originally fromHaiti but living in the US for the past 12 years,presents to the hospital with
several months of fevers, chills, night sweats and productive cough and is found to have pulmonary tuberculosis.
An HIV test is performed and is positive. CD4 count is 45 cells/mm3.
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7. Which of the following is incorrect?

A. TB treatment should be started immediately.

B. TB treatment should be delayed until susceptibility
tests are available to avoid exposure to unnecessary
medications.

C. HIV Treatment should be started immediately.

D. HIV treatment should be started within two to four
weeks of starting TB treatment.

8. He is started on an anti-TB regimen of INH 300mg,
rifampin 600mg,ethambutol 1200mg and PZA
1500mgdaily. What ART regimenwould have the
fewest issueswith interactionswith his current
anti-TB regimen?

A. Abacavir, lamivudine and nevirapine.

B. Tenofovir, emtricitabine and boosted atazanavir.

C. Tenofovir, emtricitabine and efavirenz.

D. Tenofovir, lamivudine and raltegravir.

9. Which of the following statements is correct about
the treatment of activeTB disease in co-infected
patient?

A. Anti-TB therapy should be administered by DOT.

B. Patients with active TB and HIV usually need
longer treatment courses than patients who are
not co-infected.

C. Patients with CD4 counts <100 should not receive
twice a week treatment regimens.

D. A and C.

10. Features ofTB-associated IRIS in HIV-infected
patients include all of the following except:

A. Does not occur in patients who are highly
adherent with their anti-TB therapy.

B. Often presents as new or enlarging
lymphadenopathy and fever.

C. Is more commonwith CD4 counts <50 and
high HIV viral loads prior to initiation of ART.

D. Must be distinguished clinically from failure
of anti-TB therapy.
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2011 HIV Treatment Guidelines Overview: 
When and What to Start, and Long-Term Quality Outcomes   

The United States Department of Health and Human Services (USDHHS) released new “Guidelines for the Use of 
Antiretroviral Agents in HIV-1-Infected Adults and Adolescents” on January 10, 2011, with some key changes to update the 
December 1, 2009 guidelines. These guidelines are based on the most recent medical knowledge about HIV/AIDS, by 
consensus of an expert panel convened by the USDHHS, which considered research reports on newer drugs and also the most
efficient and medically sound ways to care for this special patient population.  They also reviewed the guidelines produced 
by the Infectious Diseases Society of America, the World Health Organization, and the European AIDS Clinical Society.1

TREAT EARLIER
The guidelines panel found 
sufficient observational data to
recommend extension of ART, 
previously recommended at 
a CD4 level of <350 cells/mm3,
to those with CD4 counts 
between 50-500 cells/mm3.

The Centers for Disease Control and Prevention (CDC) estimates that 1,106,400 people (adults
and adolescents) were living with diagnosed or undiagnosed HIV infection in the United
States at the end of 2006.2 Of those individuals, an estimated 1 in 5 (21%) did not know 
they were infected.3,4 The CDC also estimates that approximately 56,300 people were newly
infected with HIV in the United States in 2006, which is higher than CDC’s previous estimate
of 40,000 per year.3,4

Among men who have sex with men, African American and Hispanic/Latino men are 
most disproportionately affected by HIV/AIDS.2 Black non-Hispanics are only 14 percent of
the United States population, but account for 38 percent of the cumulative AIDS cases and 
54 percent of new HIV infections.2 In New Jersey there were 41,159 black non-Hispanic
HIV/AIDS cases reported as of December 31, 2009.3,4 In addition, Hispanics, who encompass
about 12 percent of the US population, account for 18 percent of the cumulative AIDS 
cases and 19 percent of new HIV infections.2 In New Jersey there were 14,310 Hispanic
HIV/AIDS cases reported as of December 31, 2009.3,4

Black women are bearing the heaviest burden of the HIV/AIDS epidemic.  In 2006, even
though there were fewer new HIV infections among black women than black men, black
women were far more affected by HIV than women of other races.5 The incidence rate for 
black women was nearly 15 times the rate among white women and nearly four times the rate
among Hispanic/Latina women.5 In New Jersey there were 23,180 HIV/AIDS female cases 
reported as of December 31, 2009.  Of those female cases reported, 3,918 were White, 3,963
were Hispanic, and the majority were Black or African American with 15,094 cases.6

The primary goal of antiretroviral therapy (ART) is to reduce HIV-associated morbidity and
mortality.7 Antiretroviral therapy has improved dramatically since the use of combination
therapy started in the 1990s.1 Newer drugs have more tolerable side effect profiles, smaller
pill burden, and several different mechanisms of actions used to effectively attack the 
virus and curtail disease progression.  The introduction of combination therapy has reduced
the number of HIV/AIDS deaths, which fell by 63 percent between 1995 and 1998.  
In the same period, the annual number of new AIDS cases fell by 38 percent.1 Even with 
the remarkable advances we have made with antiretroviral treatment for HIV/AIDS, there 
is still the major disappointment of not having a cure.

The new guidelines include a focus on the selection and timing of initial antiretroviral treatment (ART) regimen 
for treatment-naiive patients. Several agents and regimens have been reclassified as regimens that may be acceptable but either
“More Definitive Data are Needed” or “But Should Be Used with Caution” rather than “recommended” or “Acceptable” due to adverse 
effects; and maraviroc is now included in an “acceptable” regimen following favorable clinical trial results.  The guidelines panel found 
sufficient observational data to recommend extension of ART, previously recommended at a CD4 level of <350 cells/mm3, to those with
CD4 counts between 350-500 cells/mm3.  
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• One of the major factors that determines the point at which to start therapy 
is the CD4 count, which has several implications for the patient’s health,
as the patient becomes susceptible to opportunistic diseases when the CD4 drops 
below 200 cells/mm3.  Most guidelines worldwide have reached an agreement 
that a CD4 count of <200 cells/mm3 is an indication for starting ART.1,8 The
question is what to do with patients who have a CD4 count in a much higher 
range, e.g., above 500 cells/mm3.  

• The viral load also plays a part in decision making on when to start therapy,
and monitoring whether the treatment has achieved the goal of virologic 
suppression.   The 2011 guideline defines suppression as a confirmed viral load 
>200 copies/mL, and suppression as a confirmed HIV RNA level below the limit of
assay detection (e.g., <48 copies/mL). 1 A high viral load indicates a risk for more
rapid progression to AIDS and a more rapid decline in the CD4 count, therefore, 
it has to be monitored closely.7 The viral load can be high and yet the CD4 can 
be above 200 cells/mm3 or vice versa, showing that the choice to start ART cannot
always be determined by a single measure.

The thought process continues to evolve with the availability of new drugs and
knowledge of the disease.  In the earlier years of antiretroviral therapy there were
fewer therapy options, and the approach of most clinicians was to “hit hard and hit
early.”  However, resistance to the older drugs and intolerable side effects became a
major dilemma. Unease regarding long-term toxicity and resistance led to the 
rationale for the deferral of starting ART.1,8 Therefore, the pendulum swung back
and ART was started later in the disease course, at CD4 counts of 350 cells/mm3.  

The North American AIDS Cohort Collaboration on Research and Design (NA-
ACCORD) study showed that deferral of therapy until the CD4 count fell below 
350 cells/mm3 was associated with a significant increased risk of death.7

The Strategies for Management of Antiretroviral Therapy (SMART) trial showed 
that continuous antiretroviral therapy was safer than intermittent antiretroviral 
therapy, where patients stopped ART when their CD4 counts were between 
250-350 cells/mm3.  There is still a divide on the strength of the recommendations 
regarding starting ART in patients with a CD4 count of >500 cells/mm3.  With the 
advances made with newer ART and with some studies showing the potential 
benefits, the trend is leading towards earlier therapy.

Clinicians should take all circumstances into consideration and make their decisions
based on all the evidence available and guideline recommendations.

Clinician consensus has varied from periods of aggressive to conservative
therapy, fluctuating throughout the history of HIV/AIDS treatment.

However, the pendulum has recently swung again.  In recent literature the
benefits to starting ART early have again been placed in the medical forefront,
with a new recommendation of treating at CD4 levels of 350-500 cells/mm3.

When to Start Antiretroviral Therapy

One of the major questions faced by the clinician when approaching the 
care of the HIV/AIDS patient, is “when do I start the patient on ART?” This is 
a question which can only be answered when the patient is engaged in care,
including CD4 and viral loads monitoring.  Engagement in care and laboratory
values each affect decisions about the timing of initiation and components 
of HIV treatment.

The most important variable in the decision
process is the patient’s willingness to start
therapy. The patient has to be ready to 
commit to a lifetime of consistent treatment.
One of the most challenging aspects of 
therapy is patient adherence to treatment.  
The patient’s decision to start therapy as an 
active partner with the clinician is the pivotal 
first step. Success with any pharmacologic 
intervention depends on the individual's 
ability to take it faithfully and not only 
on the intrinsic properties of the medications
being prescribed.9 A serious consequence of
non-adherence is drug resistance and there-
fore limitations to future treatment options.
The physician, social worker, case manager,
nurse and patient must all work together 
to address barriers to adherence. An honest 
and open relationship between all these 
forces is critical to a successful treatment plan.
Several specific provider factors have been
identified as contributing to patient-provider
relationships.10

FACILITATORS

Connecting: The provider connects with the
patient by being present and attentive to the
patient’s needs during encounters. Effective
providers are perceived as going above and
beyond the duties of their job to connect 
and empathize with their patients.

Validating: Patients need to be validated as 
individuals. This bolsters constructive and pro-
ductive relationships. Patients need someone
they can trust, confide in and feel accepted.

Partnering: Patients need providers who 
listen and acknowledge their needs and are
willing to collaborate with them in developing
their plan of care. 

BARRIERS

Patronizing: By the provider who demon-
strates paternalistic attitudes towards patients.
This type of provider does not take time to 
listen to their patients’ goals of care. 

Clinician-Patient 
Partnership
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• Antiretroviral therapy should be initiated in all patients with a history of an AIDS-defining illness
or with a CD4 count <350 cells/mm3 (AI). 

• Antiretroviral therapy should also be initiated, regardless of CD4 count, in patients with the 
following conditions:  pregnancy (AI), HIV-associated nephropathy (AII), and hepatitis B virus
(HBV) co-infection when treatment of HBV is indicated (AIII). 

• Antiretroviral therapy is recommended for patients with CD4 counts between 350 and 500
cells/mm.3 The Panel was divided on the strength of this recommendation:  55% voted for
strong recommendation (A) and 45% voted for moderate recommendation (B) (A/B-II). 

• For patients with CD4 counts >500 cells/mm3 the panel was evenly divided:  50% favor starting
antiretroviral therapy at this stage of HIV disease (B); 50% view initiating therapy at this stage
as optional (C) (B/C-III). 

• Patients initiating antiretroviral therapy should be willing and able to commit to lifelong 
treatment and should understand the benefits and risks of therapy and the importance of 
adherence (AIII).  Patients may choose to postpone therapy, and providers, on a case-by-case
basis, may elect to defer therapy based on clinical and/or psychosocial factors. 

Mental health and substance abuse are best addressed through targeted interventions 
before initiating ART.9 Another vital element is education.  Education about HIV, 
antiretroviral agents, and the consequences of poor adherence may empower patients to
overcome barriers related to their belief systems.9 A patient’s belief system is deeply rooted
in culture and family values, therefore, it can be a major barrier to overcome if one of the 
beliefs is in conflict with taking medications.  It is imperative that the team works with 
the patient to understand his or her belief system.  

There are 6 stages in the continuum for engagement into medical care:12

Stage 1: Patient is not in medical care as they may be unaware of their HIV status. 

Stage 2: Patient is aware of his/her HIV status, but has not been effectively linked 
to the HIV medical care system. 

Stage 3: Patient may be in other medical care, but not receiving HIV care.

Stage 4: Entered into HIV primary care but dropped out.

Stage 5: In and out of HIV care or an infrequent user.

Stage 6: Fully engaged into HIV primary medical care.

A patient can move at anytime between the stages of the continuum.  Moreover, taking a
patient’s lifestyle into consideration is not to be overlooked.  Typical reasons for missing
ART doses include simply forgetting, being busy, being away from home, concern about
being seen taking medication, changes in daily routine (e.g., weekends vs. weekdays, 
vacations), and failure to understand dosing or scheduling instructions.12 The addition of
combination pills and once-a-day regimens have greatly improved adherence, however 
the social, psychological, environmental factors are still key to adherence and should be 
incorporated and addressed in all patient office visits.

The Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents are based on the 
strengths of scientific evidence and expert opinion, and now include a ranking of the treatment recommendations 
based on the quality of evidence supporting each strategy as leading to improved clinical outcomes.1

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

Rating of Evidence:  
I = data from randomized 

controlled trials
II = data from well-designed

non-randomized trials or
observational cohort 
studies with long-term 
clinical outcomes

III = expert opinion

TYPICAL REASONS FOR MISSING ART

doses include simply forgetting, being

busy, being away from home, concern

about being seen taking medication,

changes in daily routine (for example,

weekends vs. weekdays, vacations),

and failure to understand dosing or 

scheduling instructions.9

Guideline Panel’s Recommendations: 

STAGES OF PATIENT ENGAGEMENT INTO CARE
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Randomized controlled trials provide evidence supporting the benefit of antiretroviral
therapy in patients with CD4 counts of 350 cells/mm3 or less.  Evidence from well-designed
clinical trials is not yet available showing treatment benefit for patients with CD4 cell
counts above 350 cells/mm3.3 However, based on cumulative observational cohort data
demonstrating benefits of ARTS in reducing AIDS, and non-AIDS-associated morbidity and
mortality, the panel now recommends ART for patients with CD4 counts between 350 
and 500 cells/mm.3 For patients with CD4 count greater than 500 cells/mm3, panel 
members are evenly divided: 50% favor starting antiretroviral therapy at earlier stages of
HIV disease; 50% view initiating therapy at this stage as optional.1

Deferring antiretroviral therapy may be appropriate in some cases.  However,
several conditions increase the urgency for starting therapy, including: 

• Pregnancy (AI) 

• AIDS-defining conditions (AI)

• Acute opportunistic infections 

• Lower CD4 counts (e.g., <200 cells/mm3) (AI) 

• Rapidly declining CD4 counts (e.g., >100 cells/ mm3 decrease per year) (AIII) 

• Higher viral loads (e.g., >100,000 copies/ml) (BII) 

• HIV-associated nephropathy (AII)

• HBV co-infection when treatment for HBV is indicated (AIII) 

There are several types of baseline monitoring that should be performed before 
initiating therapy.  

• CD4 count and viral load at initial assessment, and every 3-6 months  

• Further recommended laboratory testing includes:

– HIV RNA, HLAB*5701 testing, tropism testing, hepatitis B serology, basic chemistry, 
CBC with differential, fasting lipid panel, fasting glucose, urinalysis, chest x-ray, and 
pregnancy test.1

– Testing for Chlamydia trachomatis and Neisseria Gonorrhoeae is encouraged to 
identify both recent high-risk sexual behavior and the need for sexually-transmitted
disease (STD) therapy.1

– Genotypic testing is recommended as the preferred resistance testing to guide 
therapy in antiretroviral naïve patients.1

– Additional tests should be conducted to determine risk for opportunistic infections
and need for prophylaxis.1

It is vital to continue to monitor patients’ laboratory
data, lifestyle and adherence throughout their 
therapy. Changes observed in some of the baseline
laboratory data may call for a more detailed history and
physical and may possibly require a change to the 
patient’s ART.  All these factors play an important role 
in the likelihood of having to revise a patient’s regimen
at some point throughout their lifetime commitment
to therapy.

It is vital
to continue to monitor patients’
laboratory data, lifestyle and 
adherence throughout their 
therapy. Changes observed in 
the baseline data may call for 
a more detailed history and 
physical and may require a 
change to the patient’s ART. 

All these factors
play an important role in the 
likelihood of having to revise 
a patient’s regiment at some 
point throughout their lifetime 
commitment to therapy.  
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MANY OF THESE REGIMENS HAVE
comparable efficacy but vary to some 
degree in dosing frequency, pill burden,
drug interactions, and potential side effects.
A regimen should be tailored to each 
patient to enhance adherence and thus
improve outcome of care.1 Individual 
tailoring is based on such considerations
as expected side effects, convenience, co-
morbidities, interactions with concomitant
medications,and results of pretreatment
genotypic drug resistance testing.3

Panel’s Recommendations:
The Panel recommends initiating antiretroviral therapy in treatment 
naïve patients with one of the following three types of regimen: 
• NNRTI + 2 NRTI 
• PI (preferably boosted with ritonavir) + 2 NRTI 
• INSTI + 2 NRTI 

The Panel recommends the following as preferred regimens 
for treatment naïve patients: 
• Efavirenz + tenofovir + emtricitabine (AI) 
• Ritonavir-boosted atazanavir + tenofovir + emtricitabine (AI)
• Ritonavir-boosted darunavir + tenofovir + emtricitabine (AI) 
• Raltegravir + tenofovir + emtricitabine (AI) 

Selection of a regimen should be individualized based on virologic efficacy, toxicity, pill burden, dosing frequency, drug-drug
interaction potential, resistance testing results, and co-morbid conditions. 

Based on individual patient characteristics and needs, in some instances, an alternative regimen may actually be a preferred
regimen for a patient. 

Regimen selection should be individualized and should be based 
on a number of factors, including:

• Co-morbid conditions (e.g., cardiovascular disease, chemical dependency, 
liver disease, psychiatric disease, renal diseases, or tuberculosis);

• Potential adverse drug effects; 

• Potential drug interactions with other medications;

• Pregnancy or pregnancy potential; 

• Results of genotypic drug resistance testing; 

• Gender and pretreatment CD4 T-cell count if considering nevirapine; 

• HLA-B*5701 testing if considering abacavir; 

• Co-receptor tropism assay if considering maraviroc; 

• Patient adherence potential; and 

• Convenience (e.g., pill burden, dosing frequency, and food and fluid considerations). 

There are more than 20 approved antiretroviral drugs in six mechanistic classes 
available to aid in tailoring combination regimens.3 The six different mechanistic
classes include:  the nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs); 
non-nucleoside reverse transcriptase inhibitors (NNRTIs); protease inhibitors (PIs);  
fusion inhibitors (FIs);  CCR5 antagonists; and integrase strand transfer inhibitors (INSTI).1

Tables 1 and 2 summarize the Guideline recommendations for the preferred, 
alternative, and acceptable regimens.  The 2011 Guidelines have added Maraviroc as
an “acceptable regimen” because FDA approval of maraviroc for use in ART-naïve 
patients was based on the results of a randomized controlled trial using this regimen
(CI), and its use requires tropism testing to determine efficacy in each patient.1

THE PRIMARY GOALS
driving the decision to initiate 
antiretroviral therapy are to: 1

• Maximally & durably suppress
plasma HIV viral load.

• Reduce HIV-associated 
morbidity & prolong survival.

• Improve quality of life.
• Restore and preserve 
immunologic function. 

• Prevent HIV transmission.

What to Start:  Initial Combination Regimens for the Antiretroviral-Naïve Patient1

Table 1  

INSTI = integrase strand 
transfer inhibitor

NNRTI = non-nucleoside 
reverse transcriptase 
inhibitor

NRTI = nucleos(t)ide reverse 
transcriptase inhibitor

PI = protease inhibitor 
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Preferred Regimens (Regimens with optimal and durable efficacy, favorable tolerability and toxicity profile, and ease of use).  The preferred regimens 
for non-pregnant patients are arranged by order of FDA approval of components other than nucleosides, thus, by duration of clinical experience.

NNRTI-Based Regimen
• EFV/TDF/FTC1 (AI)

PI-Based Regimens (in alphabetical order)
• ATV/r + TDF/FTC1 (AI)
• DRV/r (once daily) + TDF/FTC1 (AI)

INSTI-Based Regimen
• RAL + TDF/FTC1 (AI)

Preferred Regimen3 for Pregnant Women
• LPV/r (twice daily) + ZDV/3TC1 (AI)

Preferred & Alternative Antiretroviral Regimens for Antiretroviral Therapy-Naïve Patients (Updated January 10, 2011)1

Acceptable Regimens (CI) (Regimens that may be selected for some patients but are less satisfactory than preferred or alternative regimens) 
and Regimens that may be Acceptable but more definitive data are needed (CIII).

NNRTI-Based Regimen
• EFV + ddI + (3TC or FTC) (CI)

PI-Based Regimens
• ATV + (ABC or ZDV)/3TC1 (CI)
• DRV/r + (ABC or ZDV)/3TC1 (CIII)

INSTI-Based Regimen
• RAL + (ABC or ZDV)/3TC1 (CIII)

CCR5 Antagonist-Based Regimens
• MVC + ZDV/3TC1 (CI)
• MVC + TDF/FTC1 or ABC/3TC1 (CIII)

Strength of Recommendation Quality of Evidence for Recommendation 
A – Strong recommendation for the statement I – One or more randomized trials with clinical outcomes and/or validated laboratory endpoints. 
B – Moderate recommendation for the statement II – One or more well-designed, non-randomized trials or observational cohort studies 
C – Optional recommendation for the statement with long-term clinical outcomes.

III – Expert opinion. 

NVP
• NVP should not be used in patients with moderate to severe hepatic 
impairment (Child-Pugh B or C).1

• NVP should not be used in women with pre-ARV CD4 count >250 cells/mm3

or men with pre-ARV CD4 count >400 cells/mm3.

ABC
• ABC should not be used in patients who test positive for HLA-B*5701.
• Use ABC with caution in patients with high risk of cardiovascular disease or 
with pretreatment HIV RNA >100,000 copies/mL (see text).

Once-daily LPV/r is not recommended in pregnant women.

Table 2  

Acceptable Antiretroviral Regimens for Treatment-Naïve Patients (Updated January 10, 2011)1

EFV + ddI + (FTC or 3TC) has only been studied in small clinical trials.

ATV/r is generally preferred over ATV.  
Unboosted ATV may be used when RTV boosting is not possible.

MVC
Tropism testing should be performed before initiation of therapy; 
only patients found to have only CCR5-tropic virus are candidates for MVC.

Alternative Regimens (Regimens that are effective and tolerable but have potential disadvantages compared with preferred regimens.  
An alternative regimen may be the preferred regimen 
for some patients.)

NNRTI-Based Regimens (in alphabetical order)
• EFV + (ABC or ZDV)/3TC1 (BI)
• NVP + ZDV/3TC1 (BI)

PI-Based Regimens (in alphabetical order)
• ATV/r + (ABC or ZDV)/3TC1 (BI)
• FPV/r (once or twice daily) +  
either [(ABC or ZDV)/3TC1] or TDF/FTC1 (BI)
• LPV/r (once or twice daily) + 
either [(ABC or ZDV)/3TC1] or TDF/FTC1 (BI)

EFV should not be used during the first trimester of pregnancy or in women 
trying to conceive or not using effective and consistent contraception.

ATV/r should not be used in patients who require >20 mg omeprazole 
equivalent per day.   Refer to Table 15a for dosing recommendations regarding 
interactions between ATV/r and acid-lowering agents.
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History and Clinical Presentation: A 33-
year-old female patient newly diagnosed
with HIV infection presents to the office of
her primarycare physician (PCP) to discuss 
initiation of antiretroviral therapy. The 
patient states she is ready to start treat-
ment, but has some concerns. She states 
she has two young children and works as a
high school teacher, so she does not want
to have to take many pills throughout 
the day, and is nervous about the side 
effects. She has no plans to have more 
children, but is not on birth control and not
100% sure about this decision yet. Her
baseline labs are within normal limits.
Her CD4 count 425 cells/mm3, viral load
550,000, and genotypic testing shows 
no ART resistance. She presents with no
current symptoms.

Initial assessment: The patient’s willingness
to start therapy is the first step towards 
improved adherence.  Her concerns are valid
and with the new treatment guidelines, a
regimen can be recommended that will take
her concerns into consideration.  Referring to
the recommended guidelines, the patient
should start ART, based on  her CD4 count
of 425 cells/mm3 and viral load >100,000.  

Initial Management: When choosing a 
regimen the PCP must take the patient’s 
occupation and potential risk for pregnancy
into consideration.  Therefore, a PI boosted
with ritonavir + 2 NRTI is an appropriate regi-
men for the patient.  As a result, the patient
was started on ritonavir-boosted darunavir +
tenofovir + emtricitabine, which is a reason-
able once a day treatment option for her.

The PI darunavir was chosen due to the fact
it is once a day and not contraindicated in
pregnancy.  If she becomes pregnant, her
provider may consider changing to one 
of the preferred regimens for pregnant
women, which would include zidovudine
unless she has resistance to this agent.  All
women of childbearing potential should 
be offered preconception counseling and 
care as a component of routine primary
medical care.1 Tenofovir + emtricitabine
is a combination pill taken once a day, 
further reduces her pill burden and more
importantly will increase the patient’s 
willingness to take her medication, thus 
improving adherence. The PCP must now
also follow the recommended monitoring
and screenings, as codified in the HRSA
quality performance indicators.

The Health Resources and Services Administra-
tion (HRSA) and its HIV/AIDS Bureau (HAB) 
have developed a set of quality performance 
indicators for HIV care, to assure that it follows
current treatment guidelines.  A performance
measure provides an indication of an organiza-
tion’s performance in relation to a specified
process or outcome.11 Performance measures
are put in place to aid physicians in ensuring
that the process supports treatment guidelines,
and that it also leads to desirable long-
term outcomes.11 The HRSA/HAB Core Clinical 
Performance Measures fall into three groups,
ranging from the basics of HIV antiretroviral
treatment and monitoring to comprehensive
primary care and tertiary prevention of co-
morbidities.11 For example, there are several 
quality indicators that are currently evaluated
for Ryan White Part B funded patient care 
in New Jersey, based on clinical guidelines 
and state epidemiologic data on hepatitis 
and sexually-transmitted infections, and the 
prevalence of positive scores on mental ill-
ness screening.12,13 All medical programs with
Ryan White HIV/AIDS funding can use a 
combination of measures to track both provider
performance and treatment efficacy, and to
guide performance improvement efforts.12,13

Group 1 Measures

• ARV therapy for 
pregnant women

• CD4 T-cell count

• HAART

• Medical visits

• PCP prophylaxis 
when indicated 
based on the 
CD4 count

Group 2 Measures

• Adherence 
assessment and 
counseling

• Cervical cancer 
screening

• Hepatitis B vaccination

• Hepatitis C screening

• HIV risk counseling

• Lipid screening yearly

• Oral exam

• Syphilis screening

• Tuberculosis 
screening

Group 3 Measures

• Chlamydia screening 
annually

• Gonorrhea screening 
annually

• Hepatitis B screening

• Hepatitis/HIV alcohol 
counseling

• Influenza vaccination

• Mycobacterium avium 
complex prophylaxis when 
indicated based on the 
CD4 count

• Mental health screening

• Pneumococcal vaccination

• Substance use screening

• Tobacco cessation counseling

• Toxoplasma baseline 
screening

In addition to antiretroviral treatment, clinical providers may begin tracking indicators
such as annual alcohol counseling for patients co-infected with hepatitis and HIV, and 
annual tobacco cessation counseling. Toxoplasmosis screening should be conducted 
at least once following the patient’s diagnosis of HIV infection. 

Measuring the Quality of HIV Care HRSA/HAB Performance Measures

Case 1:  33-year-old female patient
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Initial management: Antiretroviral therapy
was prescribed which included atazanavir 
300 mg, 1 tablet daily, ritonavir 100 mg 1 
tablet daily, and abacavir/lamivudine 1 tablet 
daily, due to his low eGFR and high serum 
creatinine. Due to his low hemoglobin, he 
was given atovaquone 1500 mg daily, rather 
than Bactrim to prevent the development of 
Pneumocytosis jiroveci carinii. 

On his initial visit, he saw a case manager to
enroll in ADDP so that he could obtain his
medications, and he was given assistance to
locate affordable housing on a short-term
basis.  

Given his HIV-associated wasting, he was 
seen by the nutritionist who registered him
with one of the nutritional supplement 
companies so that he could obtain free 
supplies until he had gained weight and his
HIV disease was under control.  

Additional testing ordered at the initial 
visit included an anemia workup: ferritin, 
B12, folate, iron, TIBC and parovirus IGM.  
He was referred to the gastroenterologist 
for a colonoscopy to elucidate the cause 
of his anemia. Other labwork ordered 
at this visit included Toxoplasmosis IgG
and Cryptococcal titers.  

A significant portion of time in this visit was
allocated to providing education related to
the disease process and management so 
that he understood the rationale for all the 
decisions which were made at the first visit. 

Plan: JY was scheduled to return in two weeks
to assess his response to antiretroviral therapy,
review his lab-work, and to ensure that he had
accessed other recommended services.

Engagement: JY entered HIV care at an 
advanced stage of illness. He immediately
began care, with extensive diagnostic work to
identify all areas of his health that should 
be addressed to improve his health and out-
come.  He appears to have been successfully
engaged with the HIV medical care system.
Patients may move at any time between 
Engagement Stages 4 and 6, and the future
challenge will be to keep him in medical care
to prevent him from reverting to another
stageof both engagement and illness.  Clinical
outcomes which will indicate that he is fully
engaged into medical care include: attending
scheduled medical appointments, seeking
medical care for unanticipated sick incidents,
achieving an undetectable HIV viral load 
by 12–24 weeks1 and maintaining this level
of undetectability, and an adequate CD4 
response in the range of 50–150 cells/mm3

per year. 

Successful patient provider relationships:
The patient provider relationship is key to 
successful engagement into medical care.  At
this first visit, time was spent on providing 
education to JY about the disease process 
related to HIV infection and its management.
The clinician and case manager provided
emotional support to help him move towards
successfully coping with this new life threat-
ening diagnosis with its associated stigma. 

History and Clinical Presentation: J.Y. is a 50-year-old, male patient who presented for
medical care. He went in for HIV testing when he noticed that he had extreme fatigue, 
weakness, and weight loss of about 15 pounds over three months.  JY has been unemployed
and did not have any medical insurance.  He hoped to restart work in the near future.  

Significant initial lab-work revealed a CD4 count of 75 cells/mm3 with HIV Viral load of
300,000 copies; his HIV genotype was pending.  His hemoglobin was 7.0 gm/dL, serum 
creatinine was 1.3 mg/d, and eGFR was 63 cc/min./1.73m2, albumin was 2.9 gm/dL, 
BMI was 22.0 and drug screening was negative.  His physical exam is significant for pale
mucus membranes, and he has prominent peripheral veins and muscle wasting noted on
his face and hands.  

Based on an initial discussion of the risk of opportunistic infections and the necessity for
starting antiretroviral medications, he agrees to start medications. 

Team members play an important 
role in engaging the patient in care 
and providing treatment education,
coaching and support until he 
becomes self sufficient in keeping 
all his appointments, and has 
established adherence to his 
antiretroviral medications.

Co-morbid illness: Multiple co-morbid 
illnesses are common among HIV-positive 
patients, who have become an aging 
population. JY faces the challenge of 
coping not only with HIV disease, but also 
with chronic anemia, the risk of developing 
opportunistic infections and chronic renal
disease. He may require the care of multiple
subspecialists as well as routine primary 
preventive medical care. 

Multidisciplinary team: As JY was a newly-
diagnosed HIV-positive patient, he was 
at increased risk for developing mental 
health issues due to the stigma associated 
with his disease and current unemployment, 
as well as his status as a bisexual man.  
It is important for him to be screened for 
mental health services by a medical case 
manager who will assist with coordinating his 
diverse needs. Other team members play an 
important role in engaging him in care and
providing treatment education, coaching 
and support until he becomes self sufficient 
in keeping all his appointments, and has 
established adherence to his antiretroviral
medications.  This plan will more than meet
the HRSA-HAB performance measures.

Conclusion: JY has made the first step 
towards regaining his healthy status by 
engaging in HIV medical care.  He will need 
the support of the team as he negotiates 
the challenge of achieving an undetectable 
HIV viral load and improved CD4 count. 

Case 2:  50-year-old male patient
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Continuous review and updating of treatment recommendations, and 
individual assessment, selection of treatment regimens, and monitoring 
patient health and adherence, all contribute to the ultimate goal of 
decreasing the morbidity and mortality associated with HIV/AIDS.  
The battle to find a cure will continue. The advances made with newer 
therapies, understanding the disease process and the continued scientific 
efforts to find new pharmacological mechanisms of actions to target the
virus contribute to the development of evidence-based expert guidelines. 
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1. Patient adherence is one of the most challenging aspects of 
therapy.  Which intervention is least likely to improve adherence?
A. Discussions about how the patient’s belief systems relate 

to treatment.
B. Mental health and substance abuse being addressed once the

patient has begun therapy.
C. Incorporating a patient’s weekday, weekend, vacation and 

social life into treatment options.
D. Social work and nursing involvement in starting therapy.

2. The NA-ACCORD study and the SMART trial showed which 
of the following?
A. Deferral of therapy until CD4 count fell below 350 cells/mm3

and intermittent dosing improved long-term mortality.
B. Continuous dosing adherence on weekdays and stopping on the 

weekends had no deleterious effects on patients if their CD4 
count was above 350 cells/mm3.

C. Deferral of therapy when CD4 count above 500 cells/mm3 increased 
the risk of death therefore starting therapy is highly recommended 
however continuous antiretroviral therapy is not recommended.

D. Deferral of therapy until CD4 count falls below 350 cells/mm3

has increased risk of death, and continuous therapy is safer than 
intermittent antiretroviral therapy.

3. A newly-diagnosed 23-year-old male presents to his primary
care physician ready to start antiretroviral therapy.  All of his 
baseline labs are within normal limits.  His CD4 count is 255 and
viral load is 850,000.  Which option is recommended in the 2011
guidelines as a preferred PI-based regimen for this patient?
A. Efavirenz + abacavir / lamivudine.
B. Ritonavir-boosted darunavir + zidovudine / lamivudine.
C.. Raltegravir, + abacavir/ lamivudines.
D. Ritonavir-boosted atazanavir + tenofovir + emtricitabine. 

4. What tropism test results should patients have before initiation 
of therapy, to be candidates for Maraviroc?
A. Sensitivity to CCR5.
B. Sensitivity to CXCR.
C. Sensitivity to CXCR and CCR5.
D. Tropism testing is not needed for prescription of Maraviroc.

5. The primary care physician must take several factors into
consideration when starting ART. The most essential factor
in the decision to start patients on ART is the CD4 count. 
A. True
B. False

6. The majority of the DHHS Panel now recommends which 
approach to initiation of antiretroviral therapy?
A. Antiretroviral therapy should be initiated, regardless of 

CD4 count, in patients with the following conditions:  
pregnancy, HIV-associated nephropathy, and hepatitis B 
virus (HBV) co-infection.

B. Antiretroviral therapy should be initiated in all patients with 
a history of an AIDS-defining illness or with a CD4 count 
>500 cells/mm3.

C. Patients may choose to postpone therapy, and providers, on a 
case-by-case basis, may elect to defer therapy based on clinical
and/or psychosocial factors only if CD4 count is >500 cells/mm3.

D. Begin treatment with the recommended initial regimen; 
this combination will address any concerns about toxicity, 
drug-drug interaction potential, and co-morbid conditions.

7. What study showed that deferral of antiretroviral therapy 
until CD4 count fell below 350 cells/mm3 was associated 
with increased risk of death?
A. ART trial.
B. NA-ACCORD trial.
C. SMART trial.
D. START early trial.

8. Which of these conditions increases the urgency for starting 
antiretroviral therapy?
A. A woman is of childbearing age and potential.
B. AIDS-defining conditions.
C. CD4 count of >500 cells/mm3.

D. Detectable viral load.

9. The Panel recommends initiating antiretroviral therapy 
in treatment naïve patients with which regimen?
A. 2 PI + 1 NNRTI.
B. 1 NNRTI + 1 NRTI.
C. 1 NNRTI + 2 NRTI.
D. 1 PI + 1 NNRTI.

10. Which of the following is NOT included in the HRSA 
performance measures for HIV care?
A. Adherence assessment and counseling.
B. Cervical cancer screening.
C. Toxoplasma yearly screening.
D. Mental health screening.
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PROGRAM OBJECTIVES: Having completed this activity, are you better able to: 
Strongly Agree             Strongly Disagree

Objective 1: Identify factors that should be incorporated in the decision to start 
antiretroviral therapy, including appropriate timing. 5 4 3 2 1

Objective 2: Describe the new recommended initial combination regimens 
for antiretroviral-naïve patients. 5 4 3 2 1

Objective 3: Implement current performance measures used in tracking quality long-term
outcomes. 5 4 3 2 1
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The information presented will help me improve patient care. 5 4 3 2 1

The faculty demonstrated current knowledge of the subject. 5 4 3 2 1
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The program avoided commercial bias or influence. 5 4 3 2 1

The teaching and learning methods were effective. 5 4 3 2 1
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Overall, the program met my expectations. 5 4 3 2 1

I would recommend this program to my colleagues. 5 4 3 2 1

Based on the content of the activity, what will you do differently in the care of your patients? (check one)

Implement a change in my practice. Do nothing differently as the content was not convincing.

Seek additional information on this topic. Do nothing differently.  System barriers prevent change. 

Do nothing differently.  Current practice reflects activity recommendations. Not applicable.  I do not see patients in my current position.

If you anticipate changing one or more aspects of your practice as a result of your participation in this activity, 
please provide us with a brief description of how you plan to do so.
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Among many myths associated with injectables,
one in particular is that a simple change of needle
will suffice as injection safety. However, studies have
shown that syringes do become contaminated and
aid the spread of infection. Respondents’ survey
comments revealed a common belief that re-using
syringes and using multi-dose vials saves money
and resources. However, the much publicized 
outbreak in Nevada implicated contamination of
shared medication vials from reuse of syringes as
the cause of hepatitis transmission.  Surprisingly,
79.6% of the respondents stated that they had
heard of injection safety and were aware of the 
precautionary steps. The respondents from this
study were 66% from hospitals and 34% from non-
hospital settings. Analysis of the survey results shed
light regarding myths and misconceptions of 
health care providers, and the costly effects it has
on injection safety. The survey findings indicate 
that providers across the health care spectrum 
continue to practice unsafe injection practices, 
and at times do not follow basic infection control
technique, which underscores the need for provider
education and awareness. 

The study confirms that confusion regarding 
labeling of medication vials, lack of awareness 
and education about safe practices, and mistaken
beliefs about the risks associated with syringe reuse
all contribute to the problem.

The Centers for Disease Control and Prevention
(CDC) recommends that single-dose vials should
never be used for multiple patients.  In addition, 
syringes and needles should be used only once,
never reused for another patient or to access a 
medication or solution that might be used for a

subsequent patient. For example, when a syringe 
is reused to draw up additional medication for 
a single patient, the medication vial may become
contaminated. Any subsequent use of either 
the syringe or the vial for another patient places
that second patient at risk of infection.  Following
these safe injection practices protects patients
against not only bloodborne viruses, but also 
from bacterial infections that may result from poor
infection control practices.  

In response to the ever increasing number of 
potential exposures, the Safe Injections Practice
Coalition (SIPC) was created in 2008.  This coalition
is comprised of patient advocacy organizations,
foundations, provider associations, industry 
partners and the CDC; and focuses its efforts 
on advancing and promoting safe injection 
practices by informing and educating healthcare 
professionals and the public. Issues of particular 
concern include the reuse of syringes and misuse
of single-use and multidose vials.  
One major accomplishment of the SIPC is the 
creation of an awareness campaign, One & Only
Campaign.  The One & Only Campaign is a public
health campaign led by the CDC and the SIPC to
raise awareness among patients and healthcare
providers about safe injection practices. The 
campaign aims to ensure that patients are 
protected each and every time they receive a 
medical injection and to eliminate outbreaks 
resulting from unsafe injection practices.  New 
Jersey joins the Nevada Department of Health 
and Human Services and the New York State 
Department of Health in disseminating key 
messages for the One & Only Campaign. This is 

the second year of state health department 
involvement in the Campaign. Milestones from 
the first year include the launch of a healthcare
provider training video on safe injection practices,
revamp of the Campaign's website, pubic and
provider materials, and the creation of a smart
phone application, Epocrates “CDC: Injection
Safety.”

New Jersey Department of Health and Senior 
Services (NJDHSS) has a long standing commit-
ment to promoting patient safety and improving 
healthcare quality and is proud to be a part of the
efforts. This important national initiative is one 
more way the NJDHSS can educate providers and
patients about the importance of preventing
healthcare-associated infections, particularly those
caused by unsafe injection practices. To date,
NJDHSS has partnered with the Cape May
County Health Department to form an advisory
group. This advisory group is made up of health-
care professionals from various settings, including 
acute care, ambulatory care, long term care, home
health care, dentistry and academia. The group 
is tasked with determining the best ways to get 
messages to providers. 

Another activity involves posting SIPC-created 
materials, such as posters and brochures, for
providers and the public to the NJDHSS website.
NJDHSS staff has presented injection safety 
awareness and prevention information at various 
state conferences and to groups of health care 
professionals. A collaborative project with the New
Jersey chapter of the American Association of 
Nurse Anesthetists will educate nursing students
about disease injection practices and healthcare 
associated infections and reducing transmission.
Guidance documents, patient/provider education
materials and a link to the One & Only Campaign
may be accessed on the NJDHSS webpage:
www.nj.gov/health. 

Pugliese, G, Gosnell, C, Bartley, J, Robinson, S. Injection 
practices among clinicians in United States health care 
settings. American J Infect Control 2010; 38:789-98.

Information for the article was compiled by NJDHSS 
Communicable Disease Service staff, Timothy Kim and
Laura Taylor, PhD, CHES

Additional Resources: 
The One and Only Campaign: 
http://www.oneandonlycampaign.org    
CDC Injection Safety Site: 
http://www.cdc.gov/injectionsafety

News Feature

One Needle, One Syringe, Only One Time
Since 1999, more than 125,000 patients in the United States have been notified of potential exposure to hepatitis B virus
(HBV), hepatitis C virus (HCV), and HIV due to oversights in basic infection control practices. Many of these lapses 
involved healthcare providers reusing syringes or contaminating medication vials or containers which were used then on
subsequent patients.  New Jersey has had similar incidents. In 2009, letters were sent to 4,600 patients who were treated at
a private oncology office recommending testing for HBV, HCV, and HIV.  Twenty-nine cases of HBV infection associated 
with poor infection control practices at this office were identified.

IN A RECENT ARTICLE in the peer-reviewed journal of the Association for Professionals in Infection 
Control and Epidemiology it was noted that “improper use of syringes, needles and medication vials has
resulted in increased patient-to-patient transmission of bloodborne pathogens” (Pugliese, Gosnell, 
Bartley, Robinson, 2010). The authors conducted an on-line survey that was sent to providers who 
prepare and/or administer parental medications in the United States.  The survey asked clinicians 
questions to assess their awareness of injection safety, and frequency of participation and methodology
in performing injections. More than 5,400 health care provider responses were included in the survey
analysis.  Results showed that:
• Six percent, or 318, “sometimes or always” use single-dose/single-use vials on more than one patient; 
• Nearly 1 percent, or 45, “sometimes or always” reuse a syringe, only changing the needle for use on a
second patient; and  

• Fifteen percent, or 797, reported reuse of a syringe to enter a multi-dose vial. 
– Of this group, 6.5%, or 51, reported saving vials for use on another patient, representing 
approximately 1 percent of all respondents.   

– Half of the 51 reported working in hospital settings, and the other half reported working in
non-hospital settings such as ambulatory surgical centers and physician offices.  
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CDC IS LEADING NATIONAL EFFORTS to develop
formal Public Health Service guidelines for pre-
exposure prophylaxis (PrEP). Recent clinical trials 
provided the first evidence that PrEP, when combined
with other prevention strategies, can reduce HIV 
risk among men who have sex with men (MSM) and
transgendered women who have sex with men.  
Similar studies are underway to evaluate whether
PrEP is safe and effective in reducing HIV infection
among heterosexual men and women as well as 
injection drug users, but have not yet documented 
its efficacy with populations other than MSM. 

NIH announced in November 2010 that the iPrEX trial
found efficacy in reducing HIV infection among gay
and bisexual men. In this international trial, TDF/FTC
taken orally each day with an adherence rate of at
least 90% was associated with an average of 44% 
protection to MSM and transgender women who
have sex with men. Efficacy ranged from a 73% 
reduction in risk of HIV infection among MSM with
90% adherence to the PrEP protocol, although the 
risk was reduced by only 21% in those with lower 
adherence. The MSM in both the treatment and 
control groups received preventive services, including
counseling, condoms, and STD treatment if needed.
All participants also received comprehensive preven-
tion services including monthly HIV testing, condom
provision, counseling, and management of other sex-
ually-transmitted infections. HIV risk behavior among

participants declined overall during the trial both in
decreased number of sexual partners and increases
in condom use, likely as a result of the intensive risk
reduction counseling provided as part of the trial.

The FEM-PrEP study (PrEP) for HIV prevention among
heterosexual women was stopped on April 18, 2011.
FHI (Family Health International) announced that 
it will stop the study following interim independent
review of data that determined that the trial could 
not demonstrate efficacy even if it continued to its
originally-planned conclusion. The well-conducted
study included nearly 2,000 women at high risk for
HIV infection in three African nations and sought 
to determine if a once-daily pill containing oral 
tenofovir and emtricitabine (FTC/TDF or Truvada®)
could protect women from HIV infection. 

The CDC notes that MSM inquiring about PrEP 
should first be tested for HIV and other STDs.  
CDC published interim guidelines for providers 
facing questions about the use of the tenofovir and 
emtricitabine (TDF/FTC) to prevent sexually- acquired
HIV infection. The CDC also notes continuing 
concerns about unsafe and potentially less effective
PrEP practices that could develop during the interim,
such as intermittent dosing just before or after sex.
In the trial, MSM who adhered to daily TDF/FTC at 
less than 90% had only a 21% reduction in HIV risk, 
a sharp decline in efficacy.
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On May 13, 2011, FDA approved VICTRELIS™ 
(boceprevir), a hepatitis C virus (HCV) protease 
inhibitor, which works by binding to the virus and 
preventing it from multiplying. Boceprevir is the first
direct acting antiviral drug against the hepatitis C 
virus to be approved. Boceprevir is used for 
patients who still have some liver function, and who
either have not been previously treated with drug
therapy for their hepatitis C or who have failed 
such treatment. Boceprevir is approved for use in 
combination with peginterferon alfa and ribavirin.

The safety and effectiveness of Boceprevir was 
evaluated in two phase 3 clinical trials with 1,500 adult
patients. In both trials, two-thirds of patients receiving
Boceprevir in combination with pegylated interferon
and ribavirin experienced a significantly increased 

sustained virologic response (i.e., the hepatitis C virus
was no longer detected in the blood 24 weeks after
stopping treatment), compared to pegylated inter-
feron and ribavirin alone, the current standard of care.

The most commonly reported side effects in patients
receiving Boceprevir in combination with pegylated
interferon and ribavirin include fatigue, low red 
blood cell count (anemia), nausea, headache and taste
distortion (dysgeusia).

Boceprevir combination treatment is contraindicated
in pregnant women and men whose female partners
are pregnant because of the risks for birth defects and
fetal death associated with ribavirin. Safety and effi-
cacy has not been established in patients co-infected
with HCV and HIV, or co-infected with HCV and HBV. 
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New Hepatitis C Antiviral Drug Approved by FDA: boceprevir

Pre-Exposure Prophylaxis (PrEP) Update

For more information on PrEP and HIV prevention, visit www.cdc.gov/hiv/prep. 
CDC interim PrEP guidance for physicians is available at:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6003a1.htm?s_cid=mm6003a1_w. 

This report is summarized from materials available on the CDC Pre-Exposure Prophylaxis (PrEP) homepage (above).

This report is summarized from information available on the FDA website:
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm255390.htm

Note: the December 2011 issue of New Jersey AIDSLine will feature an article on Hepatitis C treatment.
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� NJ HIV/AIDS statistical reports, regulations, forms, and links 
to HIV care, prevention programs, and training New Jersey 
rapid testing site: www.state.nj.us/health/aids/rapidtesting

� New Jersey HIV (Testing) Helpline: 1-866-HIV-CHEC
� New Jersey AIDS/STD Hotline: (800) 624-2377

University of Medicine & Dentistry of NJ-Center for 
Continuing & Outreach Education-Division of AIDS Education 
(UMDNJ-CCOE-AIDS) (973) 972-3690 • Fax: (973) 972-3371
www.umdnj.edu/ccoe/aids

� HIV/AIDS Conferences, training.
� Free online CME/CE for healthcare professionals.
� HIV/AIDS MEDICAL UPDATE SERIES: with funding from NJDHSS
Free on-site HIV medical education for healthcare sites: contact
Michelle Thompson at (973) 972-1293 or ccthomps@umdnj.edu

US Dept. of Health & Human Services
� HIV/AIDS treatment guidelines: www.aidsinfo.nih.gov
National Institutes of Health database: http://clinicaltrials.gov

Centers for Disease Control (CDC) – Division of HIV/AIDS Prevention
www.cdc.gov/hiv/hivinfo.htm#WWW

� Surveillance reports, funding announcements, epidemiology slides 

HRSA: Health Resources and Services Administration of 
the US Department of Health and Human Services:
http://www.hrsa.gov

� HAB: HIV/AIDS Bureau of HRSA: http://hab.hrsa.gov
� TARGET Center: Ryan White Program Resources: www.careacttarget.org
� National Quality Center: (HRSA-HAB):  www.nationalqualitycenter.org

FDA MedWatch: 1-800-FDA-1088; Subscribe to e-bulletin: 
www.fda.gov/medwatch/elist.htm

AIDS Education and Training Centers (AETC) 
Resources for clinicians and educators: www.aidsetc.org
� National HIV/AIDS Clinicians’ Consultation Center: www.ucsf.edu/hivcntr
� National Center for HIV Care in Minority Communities: www.HealthHIV.org
� National HIV/AIDS Clinicians’ Consultation Center: www.ucsf.edu/hivcntr
� Warmline: (800) 933-3413
� Post-Exposure Prophylaxis Hotline/PEPline: (888) 448-4911
� Perinatal HIV Hotline: (888) 448-8765
� AIDS InfoNet: HIV treatment fact sheets: www.aidsinfonet.org

Mailing List: current subscribers: please fax a copy of this page to (973) 972-3371
with your label and note changes or request to stop; new requests: send a message
with complete mailing and e-mail contact information to: ccoe-aids@umdnj.edu 

HIV/AIDS Treatment, Training & Education Resources


