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Expert consultation is recommended 
when managing occupational HIV exposures
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See Occupational PEP, next page

Mary J. Murphy, MD

Risk of HIV exposure in health 
care personnel is associated with 
percutaneous injury (i.e., needle Rpercutaneous injury (i.e., needle R

stick or cut with a contaminated nee-
dle/instrument) or contact of mucous 
membranes or non-intact skin with 
blood, tissue or other potentially infec-
tious body fl uids. Blood and all visibly 
bloody body fl uids are potentially infec-
tious. Other body fl uids considered po-
tentially infectious include semen and 
vaginal secretions (though neither of 
these have been associated with known 
occupational HIV transmission), CSF, 
synovial, pleural, peritoneal, pericardial 
and amniotic fl uids. The transmission 
risk associated with these latter fl uids 
is not known. Other body fl uids not 
considered potentially infectious unless 
visibly bloody are feces, urine, nasal 
secretions, saliva, sputum, tears and 
vomitus. 

 The estimated risk of transmission 
from percutaneous exposure to HIV-
infected blood is 3 in 1000 (0.3%). For 
mucous membrane exposure, the risk 
is approximately 1 in 1000 (0.09%). 
The risk of transmission from non-in-
tact skin exposures is not known but 
thought to be less. The risk after ex-
posure to other potentially infectious 
body fl uids and tissues is thought to be 
even lower. The risk of HIV transmis-
sion increases with exposure to a larger 
volume of blood which is in turn associ-
ated with visible patient blood on the 
sharp, hollow-bore needles, procedures 
involving a needle placed directly into 
the patient’s vein or artery and deep 
injuries. Advanced HIV disease in the 
source patient also confers higher risk 
for transmission.
 Postexposure prophylaxis (PEP) 
should be initiated as soon as possible 

Update: Antiretroviral agents in expanded access
Justina Edmunds-Ogbuokiri,
PharmD, FASCP

 The expanded access process is designed 
to make promising antiretroviral products 
available as early in the drug evaluation 
process as possible to patients without 
therapeutic options either because they have 
exhausted or are intolerable of approved 
therapies. This process includes treatment 

PharmacyPharmacy

IND (investigational new drug) protocols 
and parallel track protocols usually de-
signed for sicker, more advanced patients 
who are unable to participate in controlled 
studies.

Currently estimated rates of resistance 
among HIV-infected patients
 An estimated 40,000 HIV-infected 
patients have developed resistance to avail-

See Expanded Access, page 4
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Occupational PEP, from previous page 

Healthcare worker
HIV exposures 

should be treated
as urgent

medical events.

Medicine

Some drugs should be avoided in PEP due to toxicities

after a signifi cant exposure has 
occurred, within hours not days, 
and should be continued for four 
weeks. The guidelines for selec-
tion of a PEP regimen are sum-
marized in Tables 1 and 2. The 
revised guidelines published in 
2005 changed and expanded the 
drugs that are recommended for 
use in PEP regimens. Additional 
information on toxicities associ-
ated with some antiretroviral 
medications has led to the rec-
ommendation to avoid specifi c 
drugs, both in general and in 
pregnancy (see Tables 3 and 4). 
 The preferred expanded PEP 
regimen (three or more drugs) is 
now protease inhibitor based. In 
general, expanded PEP is recom-
mended for higher risk expo-
sures and basic or two-drug PEP 
for lower risk exposures. If the 
HIV status of the source patient 
is unknown, rapid HIV testing 
should be performed if possible 
to guide the decision regarding 
PEP initiation. If not possible, 
PEP should be offered if the 
source patient has risk factors 
for HIV infection. For unknown 
source exposures (e.g., discarded 
needle or sharp), PEP should be 
offered if the risk of contami-
nation is high, for example, an 
exposure involving a sharp from 
an area in a healthcare facility 
where HIV-positive patients are 
treated.
 If the source patient’s virus 
has documented or suspected 
antiretroviral resistance, the 
choice of PEP drugs should be 
modifi ed to include drugs to 
which the virus is less likely to 

be resistant. Resistance should 
be suspected in patients who are 
taking antiretrovirals and failing. 
Expert consultation should be 
sought whenever possible. In-
formation about viral resistance 
mutations and antiretroviral 
history can assist in the selec-
tion of a PEP regimen. PEP 
initiation should, however, not 
be delayed if either consulta-
tion or information regarding the 
source patient’s virus or medi-
cations is not readily available. 
PEP modifi cations can be made 
in the fi rst few days if additional 

information becomes available. 
Resistance testing at the time of 
exposure is not recommended 
since the results will not be 
available to guide initial PEP se-
lection. PEP changes made after 
resistance test results are known 
(one to two weeks later or more) 
have not been shown to alter the 
outcome of PEP.
 HIV-antibody testing should 
be done at baseline, six weeks, 
twelve weeks and six months 
after exposure. Extended HIV 
testing is only recommended for 
health care workers who acquire 
hepatitis C after exposure to an 

HIV/HCV co-infected source pa-
tient. Symptoms consistent with 
HIV seroconversion syndrome 
in exposed health care work-
ers should prompt HIV testing 
regardless of the amount of time 
that has elapsed since the expo-
sure.
 Monitoring for toxicity related 
to PEP should include a baseline 
CBC and renal and hepatic func-
tion tests. Repeat testing should 
be done after two weeks. Addi-
tional testing should be based on 
the exposed health care worker’s 
underlying medical conditions, 
if any, and the specifi c toxicities 
associated with the PEP drugs 
used. Blood glucose monitoring 
should be included for protease 
inhibitor-containing PEP regi-
mens and monitoring for kidney 
stones, hemolytic anemia and 
hepatitis should be added for 
indinavir-containing regimens. 
If toxicity occurs, modifi cation 
of PEP should be considered, as 
well as the need for further diag-
nostic testing.
 Prior to the initiation of PEP, 
the health care worker should be 
counseled about the importance 
of completing the PEP regimen. 
He/she should also be evaluated 
for drug interactions with preex-
isting medications and given in-
formation about side effects, side 
effect management, toxicity and 
monitoring, and potential drug 
interactions. Reevaluation 72 
hours after initiating PEP should 
be strongly considered for as-
sessment and treatment of side 
effects, especially nausea, vomit-
ing and diarrhea as these occur 
frequently in health care workers 
taking PEP.  Potential changes in 
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the PEP regimen based on addi-
tional information about the ex-
posure or the source patient may 
also be instituted at this time.
 The current HIV PEP guide-
lines emphasize that health care 
worker HIV exposures should 
be treated as urgent medical 
events. When indicated, PEP 
should be initiated promptly 
within hours. The selection of 
PEP drugs should avoid unwar-
ranted toxicities. Close follow-up 
care is recommended to manage 
side effects, maximize adherence 
and monitor for adverse events. 
Expert consultation in all aspects 
of HIV occupational exposures 
and management is stressed.❖
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                                                        Table 1

Basic PEP Expanded PEP 
(add to basic)(add to basic)(add to basic)

Preferred AZT +3TC or FTC
tenofovir +3TC or FTCtenofovir +3TC or FTC

lopinavir/ritonavir

Alternatives stavudine +3TC or FTC
didanosine +3TC or 
FTC

atazanavir + ritonavir
fosamprenavir +/- rito-
navir
indinavir + ritonavir
saquniavir + ritonavir
nefi navir
efavirenz
enfuvirtide *enfuvirtide *

*Use in PEP only with expert consultation

                                                             Table 2

PEP RECOMMENDATIONS BY EXPOSURE TYPE/SOURCE STATUS

Exposure type HIV +  
asymptomatic or 
VL< 1500VL< 1500

HIV +  
symptomatic  or  
VL > 1500VL > 1500

HIV status of 
source unknown

Unknown source

Percutaneous, 
high volume

Expanded PEP 
(>/= 3 drugs)

Expanded PEP No PEP / consider 
basic 2 drug PEP if 
HIV risk factors

No PEP / consider 
basic 2 drug PEP 
if HIV exposure 
likelylikely

Percutaneous, low 
volume

Basic PEP 
(2 drugs)

Expanded PEP No PEP / consider 
basic 2 drug PEP if 
HIV risk factors

No PEP /consider 
basic 2 drug PEP 
if HIV exposure 
likelylikely

Mucous mem-
brane/non-intact 
skin, large volume

Basic PEP Expanded PEP No PEP/ consider 
basic 2 drug PEP if 
HIV risk factors

No PEP/ consider 
basic 2 drug PEP 
if HIV exposure 
likelylikely

Mucous mem-
brane/non-intact 
skin, small 
volumevolume

Consider basic 
PEP

Basic PEP No PEP No PEP

                                                         Table 3

ANTIRETROVIRALS TO GENERALLY AVOID IN PEP

    
Drug     Rationale

AbacavirAbacavir Hypersensitivity reactionHypersensitivity reaction
ddCddC Neuropathy, poor potency Neuropathy, poor potency 
DelavirdineDelavirdine Allergic reactionAllergic reaction
ddI/d4T combinationddI/d4T combination Neuropathy, pancreatitisNeuropathy, pancreatitis
NevirapineNevirapine Hepatotoxicity, hypersensitivity syndromeHepatotoxicity, hypersensitivity syndrome

                                                        Table 4 

ANTIRETROVIRALS TO AVOID IN PREGNANCY

Drug Rationale

EfavirenzEfavirenz Teratogenic potentialTeratogenic potential
ddI/d4T combinationddI/d4T combination Lactic acidosis, fatal and non-fatalLactic acidosis, fatal and non-fatal
IndinavirIndinavir Hyperbilirubinemia (avoid near delivery)Hyperbilirubinemia (avoid near delivery)
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able antiretroviral agents and so rely on 
a complex array of available drugs to 
treat their infection. Drugs currently in 
expanded or early access include entry 
inhibitors such as the CCR5 inhibitors, 
an intravenous monoclonal antibody 
entry inhibitor, an oral integrase inhibi-
tor and a second generation non-nu-
cleoside reverse transcriptase inhibitor 
(NNRTI).
 This article will review the four 
main antiretroviral agents currently 
available by expanded access: 1) the 
CCR5 entry inhibitor Maraviroc,
2) the monoclonal antibody entry in-
hibitor TNX-355, 3) the oral integrase 
inhibitor MK-0518, also called raltegra-
vir, and 4) the second generation NNRTI 
Etravirine.

Maraviroc (UK-427,857)
 This is a CCR5 antagonist designed 
to prevent HIV infection of CD4 cells 
by blocking the CCR5 receptor. CCR5 
blockade means that “CCR5-tropic” 
HIV can no longer engage in a T-cell 
to infect the cell. The CCR5 variant 
predominates in early stages of HIV 
infection while, later in the disease, vi-
ruses adapted to the use of the CXCR4 
receptor are known to dominate.
 This agent, which is the fi rst in its 
class, is being developed by Pfi zer Inc. 
and was offered in early expanded ac-
cess by 2006 to HIV-infected patients 
with little or limited options for contin-
ued therapy. An FDA advisory panel 
will meet to examine safety and effi cacy 
data for this drug by April 24, 2007.

Maraviroc: 
Results of early Phase I studies
 Preliminary results of early Phase 
I studies were presented in major con-
ferences by 2003. In one of the major 
studies, 25 HIV-infected patients with 
CCR5-tropic viruses were randomized 
to Maraviroc 25 mg daily or 100 mg two 
times daily or placebo for 14 days as 
monotherapy. Steady state (SS) drug 
levels were reached in seven days with 
better drug levels in the fasted state. By 
day 14, the 100 mg twice daily group 

Pharmacy

Patients without options can qualify for early access to new drugs
Expanded Access, from page 1 had experienced a viral load drop of 

1.4 logs versus 0.4 log drop for the 
25 mg daily group. The drug was well 
tolerated and no rebound viral load 
was reported upon cessation, indi-
cating that a population of receptors 
remained blocked for sometime. A 
second placebo-controlled study con-
fi rmed the above. Dosages recommend-
ed from these early studies are 100 mg 
twice daily or higher. Other dose-
ranging studies also showed similar 
decreases in viral load of greater than 
one log at doses above 100 mg daily or 
twice daily with no effect of food on the 
antiretroviral effi cacy of the agent.

Effects of Maraviroc on lipids, hemato-
logical parameters and blood chemistry
 A placebo-controlled study of 
Maraviroc 100 mg and 300 mg twice 
daily in 54 HIV-negative adults showed 
no effects on lipids, blood chemistry 
or hematological parameters. No ECG 
or changes in heart rate were noted in 
this study.

Further studies on Maraviroc
 In Pfi zer’s two main studies on 
Maraviroc, a total of 1,049 HIV-positive 
patients were studied. Eight hundred 
and forty received Maraviroc with 
their regular drug regimens with an 
optimized background regimen (OBR), 
following both genotypic and pheno-
typic testing.  The rest received a pla-
cebo with their regular antiretroviral 
regimens. All patients had developed 
resistance to all three classes of avail-
able antiretroviral agents.
 After 24 weeks of a 48-week study, 
more than 40% of the patients who re-
ceived Maraviroc had undetectable vi-
ral load; 60% of patients on Maraviroc 
also experienced declines in their viral 
loads to manageable levels.

Toxicity of Maraviroc
 The major side effects reported in 
the key studies were headache, diz-
ziness, fl atulence, asthenia, postural 
hypotension that was dose-related and 
reported to be rare at doses less than 
300 mg twice daily, abnormal vision, 
arthralgias, fl u syndromes, myalgias 
and increased liver function tests. 

 Recent studies have shown that re-
sistance to Maraviroc probably emerges 
slowly but is not always associated with 
a loss of use of the CCR5 co-receptor.

Metabolism and key drug-drug 
interactions of Maraviroc
 Maraviroc is metabolized by the 
CYP3A isoenzyme and is also a P-glyco-
protein substrate. However it does not 
inhibit activity of expressed enzymes 
such as CYP3a4, CYP2C9, CYP2C19 
or CYP1A2. It is a weak inhibitor of 
CYP2D6. It is 5-15% excreted un-
changed in urine and so is not likely 
to need adjustment in patients with 
renal impairment.  CYP3A4/P-glycopro-
tein inhibitors such as ketoconazole, 
saquinavir, lopinavir/ritonavir, ata-
zanavir and ritonavir caused signifi -
cant increases in systemic exposure of 
Maraviroc ranging from 2-5 fold mean 
increase in Cmax and 3-10 fold in-
crease in AUC. CYP3A4/P-glycoprotein 
inducers such as efavirenz and rifampi-
cin resulted in signifi cant reduction in 
systemic exposure of Maraviroc ranging 
from 56-70% mean decrease in Cmax 
and AUC.

Alpraviroc  (GSK-873, 140)
This is an investigational entry in-

hibitor that is being studied in clinical 
trials for the prevention and treatment 
of HIV infection. All studies have been 
halted because of severe side effects to 
the liver which occurred in both treat-
ment-naïve and treatment-experienced 
patients. No further studies are planned 
for this agent at this time.

TNX-355
This is an experimental entry 

inhibitor being developed by Tanox  
Inc. It contains genetically-engineered 
antibodies known as monoclonal anti-
bodies that bind to the CD4 receptor on 
T-cells, thus preventing the connection 
of the HIV virus with the surface of T-
cells and so preventing viral infection of 
healthy T-cells. The dosages are not yet 
quite established; the drug is effective 
upon intravenous use, once every two 
weeks and the dose depends upon body 
weight.
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Patients without options can qualify for early access to new drugs
Effi cacy, proof of concept 
and Phase II studies
 Eighty-two HIV-infected, highly 
treatment-experienced patients with 
failures to other agents were studied. 
They received TNX-355 with an opti-
mized background regimen based on 
genotypic and phenotypic studies. Two 
out of three patients received one or 
two doses of TNX-355 (10 mg or 15 mg 
per kg BW). One out of three patients 
received placebo through an intrave-
nous central line once a week for the 
fi rst nine weeks, then once every other 
week for the remainder of the study pe-
riod of 48 weeks. After 48 weeks, treat-
ment with the 10 mg/kg dose resulted 
in a viral load decline of 0.96 logs while 
treatment with the 15 mg/kg dose re-
sulted in a viral load decline of 0.71 log. 
Viral load decline in the placebo group 
was 0.14 log. Patients given the two 
different doses of TNX-355 reported a 
greater increase in their T-cells com-
pared to the placebo group (an average 
increase of 51 T-cells in the 15 mg/kg 
group and an increase of 48 T-cells in 
the 10 mg/kg group). Both doses of 
TNX-355 were well tolerated. In order to 
move into Phase III clinical trials, FDA 
has requested additional early-stage 
Phase II studies in order to determine 
the correct dosage of the drug.

Oral integrase inhibitors 
in expanded access by 2007

MK-0518, now raltegravir, rep-
resents a new class of antiretroviral 
called integrase inhibitors, which work 
by preventing the insertion of the HIV 
viral DNA into the human DNA genome 
and by so doing block the ability of the 
virus to replicate and infect other cells. 
It is being developed by Merck Inc.

Review of major Phase II/III studies
 Two main studies of about 700 
HIV-infected patients were funded 
by Merck. All participants had highly 
resistant viruses failing multiple 
therapies in all three drug classes. 
In 16 weeks of standard drugs using 
optimized background regimens (OBRs) 
versus OBRs plus MK-0518. After 16 
weeks, viral loads fell to below levels of 
detection in 62% of patients on MK-
0518 versus 32% of those who received 
the standard drugs alone. Eighty 
percent of patients receiving raltegravir 
had a decrease in viral loads to a level 
that was considered manageable. The 

drugs were well tolerated and side ef-
fects were minimal and manageable.

Etravirine (TMC-125)
 Etravirine is a second-genera-
tion NNRTI that works by blocking the 
reverse transcriptase enzyme. Expanded 
access program on this agent started by 
Tibotec by September of 2006. It comes 
as capsules and tablets for peroral dos-
ing and is being currently studied with 
food and with no food.
 Several small dosing studies of 
etravirine have been presented at con-
ferences. Results of these studies show 
signifi cant reductions in viral load after 
just one week of treatment. A placebo-
controlled Phase IIA study was designed 
to test the antiretroviral activity of 900 
mg dosed twice daily. After one week 
of treatment in 12 persons, average 
viral load fell by two logs and ten out 
of twelve patients achieved viral loads 
below 400 copies/ml. No resistance was 
seen nor were any serious adverse ef-
fects reported. 

Effi cacy of etravirine (TMC-125)
It appears to be effective in persons 
resistant to efavirenz and other NNRTIs. 
In a study of 16 persons failing an 
EFV-based regimen, seven days after 
substituting etravirine for the failing 
NNRTI viral load fell by an average of 
0.9 logs despite decreased susceptibility 
to efavirenz and nevirapine. No relation-
ship was seen between response and 
genotypic and phenotypic resistance 
nor between drug concentrations and 
treatment response. Etravirine alone 
was just as potent as a combination of 
AZT, 3TC and abacavir with indinavir 
and nevirapine. Viral load declined by 
1.2 logs in the etravirine group in the 
fi rst seven days of treatment compared 
to 1.55 logs in the 5-drug group.

Resistance profi le of etravirine
 Etravirine showed a slower emer-
gence of resistance compared to virus 
exposed to efavirenz or nevirapine. 
Etravirine shows specifi c fl exibility in its 
attachment to the reverse transcriptase 
enzyme that continues to allow inhibi-
tion when older NNRTIs have failed. 
Mutations V179F, Y181C, L214F and 
M230L are associated with resistance to 
etravirine. There is clinical evidence that 
virus which has high level resistance to 
efavirenz and nevirapine is susceptible 
to etravirine.

Side effects and drug interactions 
with etravirine
 Side effects that were most fre-
quently reported for etravirine were 
dizziness, headache, blurred vision, 
mild diarrhea, fl atulence and mild 
rash. All of these resolved in a few 
days; rash appeared to be the re-
lated to the maximum concentrations 
(Cmax) of etravirine. The maximum 
tolerated doses have not yet been es-
tablished since no grades 3-4 adverse 
events have so far been reported in 
these studies.
 Drug interactions with protease 
inhibitors make combinations with 
etravirine rather complicated. This 
is especially important for a second-
generation NNRTI that may be used in 
salvage therapy with PIs. For example, 
etravirine blood levels are decreased 
by 45% with ritonavir and increased 
by 45% and 17% when co-adminis-
tered with indinavir and tipranavir 
respectively. Etravirine reduces levels 
of saquinavir by 40% (both hard and 
soft-gel versions). Phase II studies are 
being repeated to further investigate 
the best dose, which is likely to be 
between 400 and 1600 mg twice daily.
 Several new and exciting agents 
are currently available for early ex-
panded access to heavily-treatment-
experienced HIV-infected patients 
with limited options. Many of these 
patients are currently achieving good 
viriological and immunological out-
comes using optimized background 
regimens along with enfurvirtide in 
salvage regimens that are continuing 
to make their HIV infection a manage-
able disease. FDA review of one of the 
agents is scheduled for April 2007 and 
approval of at least one and possibly 
more of these agents is anticipated 
later this year if all studies go  as 
planned.❖

References available upon request.
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Understanding and compassion are key to transgender HIV care
Carole Pindaro, RN, MSN, MPH

      Have you ever had to wear 
clothes that did not fi t correctly, 
or were just not your style?  You 
may have felt self-conscious or 
out of place wearing them.  This 
analogy can be used to describe 
transgendered persons who 
“do not feel right in their own 
skin.”  The intent of this article 
is to defi ne some of the unique 
issues faced by male-to-female 
transgendered persons: nomen-
clature, specifi c health concerns, 
and medication therapy. Much 
of what is noted here, except 
medication therapy, applies to 
female-to-male transgenders as 
well.  Because male-to-female 
transgenderism is predominant 
in the area where I work, it will 
be the focus of this article.
 Having worked in an HIV 
outpatient clinic for 20 years, 
I have had the opportunity to 
care for many HIV-infected 
transgenders.  They report past 
health care experiences in which 
they were misunderstood, not 
taken seriously, experienced 
judgmental comments, unnec-
essary questioning, outright 
rejection or denial of care. Con-
sequently, many have had no 
primary, much less HIV-specifi c, 
care in years.  For this reason, 
some come into HIV care late, 
with a low CD4 count.
 As clinicians, it is our duty 
to learn about the care needs of 
the transgendered population.  
They deserve to be treated with 
the same dignity and respect 
as any other patients.  If after 
self examination we cannot put 
aside our biases and care for 

transgendered individuals in an 
effective, non-judgmental man-
ner, then we should refer them 
to a clinician who will. 
  The Diagnostic and Statisti-
cal Manual (DSM-IV-TR) uses 
the term gender identity disor-
der (GID) to refer to those “with 
strong and persistent cross-
gender identifi cation (and not 
merely a desire for any perceived 
cultural advantages of being 
the other sex), and a persistent 
discomfort with their sex, or 
a sense of inappropriateness 
in the gender role of that sex.” 
These individuals may truly 
believe that they were born the 
wrong sex. They suffer signifi -
cant distress or impairment in 
social or work settings and may 
spend much time working on 
the appearance of being female.
 The term “transgender” has 
come into popular usage.  It is 
not a formal diagnosis, but is 
used to refer to a person with 
any type of gender identity is-
sue, in a value free manner.  
There is no connotation of psy-
chopathology.
 Those with GID are to be 
differentiated from transvestites, 
who wear clothes of the oppo-
site sex in order to experience 
temporary membership in the 
opposite sex.  They do not dress 
in clothing of the opposite sex 
full time, nor do they desire a 
permanent change to the oppo-
site sex.
 Because transgenderism is 
delineated in the DSM, it may 
lead one to believe that it is a 
psychiatric disorder.  This is not 
necessarily true, unless the per-
son exhibits severely maladap-

tive behaviors and experiences 
great mental suffering.  Recall 
that the purpose of the DSM is 
to guide diagnosis for proper 
treatment and research. For 
the transgendered individual, a 
formal diagnosis is often a req-
uisite step in getting a hormone 
prescription or a referral for 
gender reassignment surgery.  
Designating a person as having 
GID is not a license to stigmatize 
or discriminate.
 Imagine that you are in your 
busy clinic and you hurriedly 
pull the chart of the next per-
son to be seen.  After glancing 
at the chart cover, you proceed 
to the waiting room and call the 
patient using only fi rst name 
and last initial, as per clinic 
confi dentiality policy.  When 
you call “Donald M” a very tall 
woman with fl awless hair and 
nails stands.  Once in the exam 
room you begin talking and you 
notice that her voice is a bit 
deep, her hands and feet seem 
large, and she has an Adam’s 
apple. Thoughts racing through 
your mind might relate to 
whether this is really a woman, 
how you will ask her without 
being offensive, and how her 
care needs differ because of her 
situation. Although you may feel 
overwhelmed, angry or betrayed, 
you try to keep a neutral facial 
expression and an open body 
posture.
 When faced with this type 
of situation, you should take 
a deep breath and realize that 
the patient before you is likely 
having a more diffi cult time than 
you are because of past nega-
tive experiences with the health 
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A respectful approach
can mean the

client is more likely
to return for

follow-up HIV care.

Understanding and compassion are key to transgender HIV care
care system.  This is the time to 
call on your active listening and 
interviewing skills. 
 It has been my experience 
that most transgendered pa-
tients will honestly tell you their 
story if you inquire politely, 
listen carefully and treat them 
with the courtesy and respect 
that you would give to any other 
patient.  Explain that your rea-
son for asking is so that you can 
provide the best care possible 
to meet the individual’s specifi c 
needs.
       The medication history is 
often revealing, as when the pa-
tient reports a female hormone 
as one of her current medi-
cations.  If the patient is not 
currently taking one, it may be 

that she has not had a means 
of getting a prescription. It is 
important to ask about lifetime 
hormone use.  Earlier age of 
initiation of female hormones 
is associated with more pro-
nounced female characteristics. 
Past use of injectible hormones 
with shared needles, and a his-
tory of trading sex for medica-
tion, may be the source of her 
HIV infection, and is an area 
of focus for education about 
reducing transmission of the 
virus.
 The surgical history may 
reveal any number of feminizing 

surgeries or none at all.
It would not be out of place to 
ask if the patient is satisfi ed 
with the results of her hormone 
and/or surgical therapy, and 
what her ultimate goals are.  
 The psychosocial history 
should address who the pa-
tient’s support system includes 
and whether they are accept-
ing of her current lifestyle. Ask 
about the patient’s means of fi -
nancial support.  Substance use 
history is important, as alcohol 
and drugs may be used more 
frequently in persons who are 
marginalized and not accepted 
by society as “normal.”
 With an interested and 
respectful approach, you have 
the beginnings of a good rapport 
and the transgendered client 
is likely to return for follow-up 
care which is essential to effec-
tive HIV treatment.
 The origins of GID are un-
known and there are few scien-
tifi c studies to guide treatment.  
Despite limitations of knowledge 
in this area, there are interna-
tional standards of care to guide 
treatment (The Harry Benjamin 
International Gender Dysphoria 
Association’s Standards of Care 
for Gender Identity Disorders, 
Sixth Version, February, 2001).  
The goal of care should always 
include helping transgendered 
clients to feel comfortable with 
the gender they are trying to be-
come, so they can achieve long 
lasting psychological well-being 
and self-fulfi llment.  
 Nearly all of the trans-gen-
dered clients presenting to my 
clinic for an initial visit have 
identifi ed as transgendered for 
at least a year prior.  Many have 
been taking female hormones 
since their teens or early 20s. 
Frequently these medications 
have been obtained from illegal 

sources and used in an injectible 
form, possibly with contaminated 
needles.  Often they have had sil-
icone injections to their breasts, 
hips or face to soften or feminize 
their features.  Some have had 
breast implants and fewer have 
had castration and vaginoplasty 
as most cannot afford these 
costly surgical procedures which 
are not covered by insurance. 
Some wish only to take female 
hormones and forego any type of 
surgery.
 The client presenting with a 
history of female hormone use is 
approached differently from the 
client who has never taken fe-
male hormones or had feminizing 
procedures.  Because initiating 
hormones can be associated with 
irreversible body changes such 
as breast development, it would 
be prudent to involve a men-
tal health clinician experienced 
in working with transgendered 
clients prior to instituting any 
therapy associated with perma-
nent changes.
 Once it is determined that a 
client has been living as a female 
and it is apparent from the fe-
male body characteristics pres-
ent, it is generally safe to pre-
scribe female hormones unless 
there are absolute contraindica-
tions.  Precautions and contra-
indications to the use of female 
hormones in this population are 
the same as for genetic females. 
Prescription of female hormones 
should be done in the context of 
primary and HIV care, and can 
be an incentive to get patients 
into care and to stay in care. HIV 
and treatment for HIV alone are 
not contraindications for female 
hormone use. While drug-drug 
interactions can occur, there are 
no known serious interactions or 
causes of antiretroviral failure.

See Transgender, next pageTransgender, next pageTransgender
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 The client should be in-
formed of the risks associated 
with female hormone use and 
an informed consent obtained. 
Safer sex practices should be 
encouraged. A thorough history, 
physical and laboratory testing 
should be done to rule out any 
contraindications to hormone 
therapy. Clients should be made 
aware that while hormones are 
being prescribed, they also are 
expected to attend to their gen-
eral and HIV-specifi c health care 
needs.  Ongoing prescription 
may be contingent upon regular 
follow-up, but care should be 
taken to be non-punitive. Some 
clinicians may prefer a harm 
reduction approach where pre-
scriptions for female hormones 
are more liberally given so that 
clients will not obtain them il-
legally with potential use of used 
needles.
 A guiding principle for pre-
scribing female hormones is: 
“more is not better.”  This can be 
a diffi cult myth to overcome as 
patients erroneously believe that 
they will have better results fast-
er with larger doses.  In truth, 
heredity limits tissue response 
to hormones and so a larger 
dose cannot overcome genetics. 
Patients can be told to expect 
at least a year and possibly two 
before reaching their maximum 
breast size, and it is not likely 
they will have a larger breast 
size than their fi rst degree fe-
male relatives.  It is always best 
to use the lowest effective dose.  
(See Table 1 for starting, usual 
and maximum dosages*.)  Note 
that estrogen doses can be re-

duced to a minimum after gender 
reassignment surgery or after 
maximum feminization, which is 
usually after two years of higher 
doses.  Patients often wrongly 
believe that they have to continue 
the dose they started with or es-
calate the dose even though they 
may have been taking estrogens 
for many years.
 As part of HIV care, we pro-
vide primary and health mainte-
nance care according to national 
standards.  As a matter of rou-
tine, we give vaccines when they 
are due, diligently apply PPDs 
and counsel about smoking ces-
sation. We must not forget that 
our male-to-female transgender 
client needs a mammogram and 
clinical breast exam, and PSA 
and digital rectal exam as indi-
cated by age.  Keep in mind that 
the parts of the exam pertaining 
to unwanted gender are the most 
diffi cult and embarrassing for the 
client.  Drape the client appropri-
ately and reassure her that you 
are providing essential compo-
nents of comprehensive, preven-
tive health care.
 This article provides 
some basics for working with 
transgendered clients. 
You may contact the editor 
(tnewto@lsuhsc.edu) for clinical 
consults, reference materials, 
and consent for care forms.  With 
a little extra care and under-
standing, you can add quality of 
life for those who may have been 
disenfranchised in the health 
care system. You will undoubted-
ly contribute to their commitment 
to stay in care for HIV which is a 
noble goal in itself.❖

*from the Protocols for the Reassignment 

of Gender, Tom Waddell Health Center 
Transgender Team, San Francisco De-
partment of  Public Health, San Francisco, 
CA.
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Hormone therapy can be incentive for some patients to stay in care
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Table 1

APPROXIMATE ESTROGEN
BIO-EQUIVALENCES

Medication  Gender Reassignment DoseMedication  Gender Reassignment Dose

conjugated estrogens Starting: 1.25-2.5mg/dconjugated estrogens Starting: 1.25-2.5mg/d
(Premarin)  Average: 5mg/d(Premarin)  Average: 5mg/d
  Maximum: 10mg/d  Maximum: 10mg/d

estradiol  Starting: 2-3mg/destradiol  Starting: 2-3mg/d
  Average: 4mg/d  Average: 4mg/d
  Maximum: 8mg/d  Maximum: 8mg/d

estradiol valerate for Starting: 20-40mg IM q2wksestradiol valerate for Starting: 20-40mg IM q2wks
injection (Delestrogen) Average: 40mg IM q2wksinjection (Delestrogen) Average: 40mg IM q2wks
  Maximum: 40-80mg IM q2wks  Maximum: 40-80mg IM q2wks

estradiol patch Starting: 0.1-0.2mg/destradiol patch Starting: 0.1-0.2mg/d
  Average: 0.2-0.3mg/d  Average: 0.2-0.3mg/d
  Maximum: 0.3mg/d  Maximum: 0.3mg/d

Source: Tom Waddell Health Center Protocols 
for Hormonal Reassignment of Gender (2006)

Delta’s HIV specialists are 
available for 

clinician consultation:
504-903-0623
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Bacterial endocarditis and antibiotic prophylaxis in HIV dentistry
Kishore Shetty, DDS

 Infective endocarditis (IE) is a rare 
infection of the endocardial surface, 
with an incidence of 0.6 to 11.6 cases 
per 100,000 person-years.1 A number of 
other names have been used for IE, such 
as bacterial endocarditis, acute bacterial 
endocarditis, subacute endocarditis, and 
chronic endocarditis.  Though they dem-
onstrate the variable presentations of the 
clinical disease, they are all essentially 
the same process: a microbiological in-
fection of the endothelium of the heart.2   
 The relationship between immu-
nosuppression and the development of 
infective endocarditis (IE) in humans 
is not clear. A number of studies have 
demonstrated higher rates of IE among 
HIV-infected intravenous drug users 
(IDUs) than among HIV-negative IDUs 
and an inverse relationship between 
IE occurrence and CD4 lymphocyte 
count. The introduction of highly active 
antiretroviral therapy (HAART) has re-
duced morbidity, mortality, and hospi-
talizations associated with HIV infection. 
In addition, the epidemiology of HIV has 
changed, with more women, minorities, 
and IDUs becoming infected in the past 
decade. Studies in the pre-HAART and 
early HAART eras indicated an increased 
risk of IE in HIV-infected patients and 
higher mortality rates from IE among 
severely immunosuppressed HIV-infected 
patients.
 There are cardiac conditions that 
require antibiotic prophylaxis for certain 
kinds of dental treatment in order to 
reduce the risk of IE.  Medical and dental 
practitioners are all familiar with this, 
and there is a clear consensus that for 
a certain group of high-risk cardiac and 
high-risk dental procedures, antibiotic 
prophylaxis is mandatory.  However, a 
consistent regimen is not always used 
when it comes to other similar circum-
stances, such as for the intermediate 
group of cardiac and dental procedures 
which calls for individual evaluation and 
determination of whether prophylaxis is 
taken.  Some even feel that the effi cacy 
of antibiotic prophylaxis against infective 
endocarditis has not been demonstrated 
and that there is not much evidence to 
support specifi c recommendations made 
by professional organizations.1  This 
report will discuss bacterial endocarditis, 

protocols for antibiotic prophylaxis, 
patient management, and treatment 
considerations in the HIV-positive patient 
population

Bacterial Endocarditis/
Infective Endocarditis
 Endocarditis occurs when bacteria 
enter the bloodstream and infect dam-
aged endocardium or endothelial tissues. 
The process of pathogenesis can be di-
vided into four basic steps: 1) endocardial 
damage, 2) establishment and persis-
tence of bacteria within the endocardium, 
3) bacterial growth with local tissue 
damage, and 4) clinical IE with cardiac 
and non-cardiac manifestations.2  Normal 
endothelium is a single cell layer that 
lines the inside of the heart and all blood 
vessels and is resistant to colonization by 
circulating bacteria.  The most common 
sites of damage to endothelial cells occur 
in the mitral and aortic valves, ventricu-
lar septal defects, and complex congenital 
abnormalities, which are regions with 
the most mechanical stress.2, 3, 18  Dam-
age also leads to metabolic and synthetic 
events as well as morphological changes, 
and infl ammatory activation of these 
cells cause thrombotic vegetations to 
develop on the surfaces of valves.  These 
events further change the haemodynamic 
properties, creating an ideal situation for 
bacteria to adhere and colonize, as well 
as being a signifi cant source of emboli.  
For patients who have already had previ-
ous valve damage, such as scarring from 
rheumatic fever, or who have previously 
had bacterial endocarditis, such changes 
are the greatest.  In addition, artifi cial 
materials, such as those used in pros-
thetic heart valves, are especially throm-
bogenic.  Once the bacteria have colo-
nized, they must survive, mature, and 
become fully enveloped, all while evading 
or resisting host defenses.  Clinical mani-
festations of IE are quite variable with 
fever being the most common symptom.  
Most of those with IE also have a heart 
murmur, which may have been pre-ex-
isting, splenomegaly, or petechiae of the 
skin, conjunctiva or oral mucosa.  Less 
common symptoms are anorexia, weight 
loss, malaise, and night sweats.  Non-
cardiac manifestations include arterial 
emboli and are apparent in about 50% of 
patients with neurologic symptoms being 

secondary to embolic strokes and occur-
ring in 40% of patients.  IE is diagnosed 
from clinical, laboratory, and echocar-
diographic data.  Treatment is complex 
and requires close collaboration among 
specialists in infectious diseases, cardiol-
ogy, cardiac surgery, and microbiology.3,13  
Penicillin G is the drug of choice for most 
cases of endocarditis caused by S. viri-
dans with a starting dose of four million 
units i.v. every six hours for about four 
weeks.  In the case of penicillin-resistant 
streptococci, high doses of penicillin 
G (18 to 30 million units per day) and 
gentamicin, ampicillin plus gentamicin, 
or vancomycin plus gentamicin are used, 
with treatment often extending to six 
weeks.3  Often times cardiac surgery is 
required as well.  The mortality rate, with 
good treatment and care, is generally 20-
25%.
 Of particular signifi cance to the 
dentist is a patient with a past history 
of rheumatic fever.  Rheumatic fever is 
an autoimmunological disease triggered 
following a streptococcal sore throat.  It 
occurs due to a cross reactivity of strep-
tococcal antigen and antibody produced 
against it within the immune system.  
These antigen-antibody complexes may 
localize within tissues such as the heart, 
kidney, and joints, activate the comple-
ment system and lead to tissue damage 
resulting in rheumatic heart disease, ar-
thritis, nephritis, or a combination.  Also, 
a patient may have had rheumatic fever 
without any such complications.  Though 
a common disease until the development 
of antibiotics, rheumatic fever has virtu-
ally disappeared in developed countries.4  

Antibiotic Prophylaxis
 It is known that dental treatment 
produces a greater bacteremia than 
normal physiologic function.  Though it 
is still low grade and of short duration, 
there is rationale for the use of antibiotic 
prophylaxis for certain dental proce-
dures, especially for certain patients, i.e. 
high risk cardiac patients.  Although the 
primary mechanism by which antibiotics 
might prevent endocarditis has not been 
established, there are important general 
principles involved in ideal antibiotic 
prophylaxis.  They include these: 1) the 
specifi c organism should be known, 2) an 
antibiotic effective against that organ-

See Endocarditis in HIV, next pageEndocarditis in HIV, next pageEndocarditis in HIV
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ism should be selected, 3) the proper 
dosage of the antibiotic should be used, 
4) the antibiotic should be given just 
before the procedure to provide maxi-
mum blood levels at time of injury, and 
5) the antibiotic should be continued as 
long as bacteria can be released (usually 
short duration).3  Ultimately the prudent 
dentist must make the decision after as-
sessing all factors related to the patient, 
the procedure, and whether the risk of 
a potential problem outweighs those of 
using antibiotics.  The American Heart 
Association guidelines for the prevention 
of bacterial endocarditis meet most of 
these principles for effective prophylaxis.  
It is designed to manage alpha-hemolytic 
streptococci, most commonly found in 
transient bacteremias, with amoxicillin 
being the most effective.  The United 
States, Britain, Australia, and several 
other countries have their own guidelines 
that have many similarities but subtle 
differences between them in regards 
to dental prophylaxis.  In the U.S., the 
guidelines put forth by the American 
Heart Association are followed as the 
standard guideline.  Another recommen-
dation from the AHA is the use of local 
irrigation with chlorhexidine prior to any 
invasive dental procedure that can result 
in bacteremia.  Though it is yet to be de-
termined whether this is suffi cient to pre-
vent IE in high or moderate risk patients, 
a possible disadvantage is the selection of 
resistant streptococci such as Strep san-
guis from regular use of chlorhexidine.  
Endocarditis from resistant organisms 
would have a higher mortality rate than 
one caused by viridans streptococci.5,11

 Simply providing prophylaxis “when 
in doubt” or to “cover oneself” is not a 
prudent practice by the dental practi-
tioner.  As do all drugs, the antibiot-
ics recommended for prophylaxis will 
cause harm for some patients, greater 
harm than any protection that prophy-
laxis may provide.  The allergy rate to 
penicillin type antibiotics is about 3% 
for uticarial type reactions.  Anaphylaxis 
occurs in one of 2500-5000, with death 
from anaphylaxis occurring in 10%.  
Though a patient may deny having an 
allergy to penicillin, there is still a chance 
that the subsequent intake will cause a 

reaction.4  In addition, the development 
of resistant organisms has increased 
through the years due to liberal use of 
antibiotics.  The prevalence of penicillin 
resistant Streptococcus viridans in blood 
cultures has increased through the years.  
It is imperative that the dentist analyze 
the risks versus the benefi ts in many 
situations when the need for antibi-
otic prophylaxis is not a defi nite neces-
sity.  To put it into one perspective, it is 
estimated that 1.36 people per million 
population are likely to die from penicil-
lin anaphylaxis to prevent IE and 0.26 
deaths per million population are due to 
dental procedure-induced endocarditis.  
In other words, patients receiving penicil-
lin (amoxicillin) prophylaxis to prevent IE 
are fi ve times more likely to die from an 
anaphylactic reaction to the drug than to 
die from getting endocarditis.5, 10  

 In many instances of dentoalveolar 
surgery, some have provided antibiotic 
prophylaxis to prevent infection at the 
surgical site.  However, several studies 
and reviews from third molar surgery and 
implant placement conclude that there is 
little or no evidence of benefi t from antibi-
otic prophylaxis in fi t patients.  Antibiotic 
prophylaxis during implant placement 
is still debated.  Preoperative antibiotics 
appear to decrease the rate of implant 
failure, but studies have emphasized 
prevention of implant failure rather than 
prevention of infection.18  Consequently, 
antibiotic prophylaxis is indicated when 
the risk of infection is low but the conse-
quences are quite serious.  For example, 
the incidence of post-operative infection 
is 0.39% for orthopedic hip replace-
ment.  But if it does become infected, 
4% need amputation at the level of the 
hip with the mortality rate being 5%.  
According to the 2003 Advisory State-
ment put forth by the ADA and AAOS, 
antibiotic prophylaxis is not routinely 
indicated for most dental patients with 
total joint replacements, pins, or plates 
and screws.  However, those patients who 
are immunocompromised and/or have 
comorbidities such as previous prosthetic 
joint infections, HIV, type I diabetes, or 
malignancy may be at higher risk for 
infection and should be considered for 
the AHA suggested antibiotic prophylaxis 
regimen.17  In addition, the patient must 
be assessed individually since increasing 

age, medical comorbidities, immunosup-
pression, increased length of the proce-
dure and hospitalization will all increase 
the risk of wound infection.6

 In one study of IE in an elderly 
population, Streptococcus viridans was 
the most common oral pathogen in the 
IE of oral etiology regardless of age group 
with majority of cases detected in women.  
Though the prevalence of IE of oral origin 
in patients older than 60 is low, the high 
frequency of heart disease, poor oral 
health, and number of dental procedures 
in the elderly population makes this 
group at risk for IE of oral origin.7  For 
the pediatric population, it is important 
to be fully aware of dosing when anti-
biotic prophylaxis is used.  Children 
require treatment more frequently than 
do adults, and no matter what the cal-
culation, the maximum pediatric dose 
should never exceed the adult dose (2 g 
amoxicillin, 600 mg clindamycin).  Also, 
fi xed acrylic appliances, which often 
harbor streptococci, should be avoided in 
children with cardiac defects.8  Patients 
with congenital heart disease that need 
antibiotic prophylaxis must establish 
a lifelong practice of doing so while 
maintaining excellent dental health.  In 
a study of IE in patients growing up with 
congenital heart disease, it was found 
that 13.5% of the patients received dental 
work without antibiotic prophylaxis and 
this was focused as the possible reason 
for transient bacteremia.9  
 Conducting a thorough medical his-
tory cannot be overemphasized.  Another 
study of 273 patients with endocarditis 
found that 38% knew of cardiac condi-
tions and 6% of the control patients were 
aware.  Also, patients with endocarditis 
had a history of mitral valve prolapse, 
congenital heart disease, valve surgery, 
rheumatic fever or heart murmur more 
frequently than did control patients.12  
Some even feel that patients with valvular 
heart disease and artifi cial valves have 
inadequate understanding of endocarditis 
and prophylaxis of it.  One study reported 
that though 69% of adolescents with 
congenital heart disease could name their 
cardiac condition, only 4% could defi ne 
endocarditis and 40% knew an antibiotic 
was necessary before dental procedures.16

 There is no hard evidence either sup-
porting antibiotic prophylaxis preventing 
infective endocarditis nor that it does 

Endocarditis, from previous page
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not protect those at increased risk.  One 
study in Spain reported that between 
34% and 57% of IE cases developed in 
patients who did not have previously 
known at risk cardiac conditions as 
defi ned by the American Heart Associa-
tion.14  In a recent study conducted in 
France, researchers concluded that anti-
biotic prophylaxis reduces the risk of IE 
after a dental procedure, but that due to 
the limited risk of spontaneous IE after 
unprotected procedures in adults with 
know predisposing cardiac conditions, 
a huge number of doses of prophylaxis 
must be prescribed to prevent a very low 
number of IE cases.  Considering this 
and the adverse reactions to antibiotics, 
prophylaxis was viewed as being best to 
target the procedures and populations 

with the highest risk and that energy 
should focus on such populations to 
improve adherence to prophylaxis rec-
ommendations.15  The dentist must take 
into account the advantages and risks of 
antibiotic prophylaxis, all while keeping 
the individual patient situation in mind 
before making the fi nal decision.❖  
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cists, and dentists: Care and Management Overview 
of HIV Infection—  June 7-8, 2007. Discipline-spe-
cifi c CEs. Contact Jessie Lindsay, 601-984-5542 or 
jlindsay@medicine.umsmed.edu.

PINE BLUFF AND LITTLE ROCK, ARKANSAS
Clinical preceptorships for primary care providers—
ongoing by request. To arrange, contact Derrick 
Newby, 870-535-3062 or dnewby700@ aol.com.
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▲ Stanwood NL. Cohn SE. Heiser JR. Pugliese M. 
Contraception and fertility plans in a cohort of HIV-
positive women in care. Contraception. 75(4):294-8, 
2007 Apr.

▲ Bowley DM. Rogers TN. Meyers T. Pitcher G. Sur-
geons are failing to recognize children with HIV 
infection. Journal of Pediatric Surgery. 42(2):431-4, 
2007 Feb.

▲ Archuleta S. Neurologic complications of varicella-
zoster virus reactivation in a person with HIV/AIDS.
AIDS Reader. 17(2):58, 64-6, 2007 Feb.

▲ Samant JS. Namgoong SH. Parveen T. Katner HP. 
Cytomegalovirus Vasculitis and Mucormycosis Coin-
fection in Late-Stage HIV/AIDS. American Journal of 
the Medical Sciences. 333(2):122-4, 2007 Feb

▲ Tanaka PY. Hadad DJ. Barletti SC. de Souza SA. 
Calore EE. Bone marrow biopsy in the diagnoses of 
infectious and non-infectious causes in patients 
with advanced HIV infection. Journal of Infection. 
54(4):362-6, 2007 Apr.

▲ Hindupur S. Yeung M. Shroff P. Fritz J. Kirmani 
N. Vanishing bile duct syndrome in a patient with 
advanced AIDS. HIV Medicine. 8(1):70-2, 2007 Jan.

▲ Van Rie A. Harrington PR. Dow A. Robertson K. Neu-
rologic and neurodevelopmental manifestations of 
pediatric HIV/AIDS: a global perspective. European 
Journal of Paediatric Neurology. 11(1):1-9, 2007 Jan.

▲ Sawires SR. Dworkin SL. Fiamma A. Peacock D. 
Szekeres G. Coates TJ. Male circumcision and 
HIV/AIDS: challenges and opportunities. Lancet. 
369(9562):708-13, 2007 Feb 24.

▲ Bennett WR. Russo J. Roy-Byrne PP. Disclosure of 
HIV status and sexual orientation independently 
predicts increased absolute CD4 cell counts over 
time for psychiatric patients. Psychosomatic Medi-
cine. 69(1):74-80, 2007 Jan-Feb.

▲ Watanabe S. Terashima K. Ohta S. Horibata S. 
Yajima M. Shiozawa Y. Dewan MZ. Yu Z. Ito M. Morio 
T. Shimizu N. Honda M. Yamamoto N. Hematopoietic 
stem cell-engrafted NOD/SCID/IL2Rgamma null 
mice develop human lymphoid systems and induce 

long-lasting HIV-1 infection with specifi c humoral 
immune responses. Blood. 109(1):212-8, 2007 Jan 1.

▲ Testi G. Freyrie A. Gargiulo M. Mauro R. Maioli F. 
Rossi C. Stella A. Endovascular and hybrid treatment 
of recurrent thoracoabdominal aneurysms in an 
HIV-positive patient. European Journal of Vascular & 
Endovascular Surgery. 33(1):78-80, 2007 Jan.

▲ Mildvan D. Creagh T. Leitz G. The Anemia Prevalence 
Study Group. Prevalence of anemia and correlation 
with biomarkers and specifi c antiretroviral regi-
mens in 9690 human-immunodefi ciency-virus-in-
fected patients: fi ndings of the Anemia Prevalence 
Study. Current Medical Research & Opinion. 23(2):343-
55, 2007 Feb.

▲ van Gorp WG. Rabkin JG. Ferrando SJ. Mintz J. 
Ryan E. Borkowski T. McElhiney M. Neuropsychiatric 
predictors of return to work in HIV/AIDS. Journal of 
the International Neuropsychological Society. 13(1):80-9, 
2007 Jan.

▲ Odiase FE. Ogunniyi A. Reaction time in patients 
with HIV/AIDS and correlation with CD4 count: a 
case-control study. Transactions of the Royal Society 
of Tropical Medicine & Hygiene. 101(5):517-22, 2007 
May.

▲ Liu H. Miller LG. Golin CE. Hays RD. Wu T. Wenger 
NS. Kaplan AH. Repeated measures analyses of dose 
timing of antiretroviral medication and its relation-
ship to HIV virologic outcomes. Statistics in Medicine. 
26(5):991-1007, 2007 Feb 28.

▲ Nicholas PK. Kemppainen JK. Canaval GE. Corless 
IB. Sefcik EF. Nokes KM. Bain CA. Kirksey KM. Eller 
LS. Dole PJ. Hamilton MJ. Coleman CL. Holzemer WL. 
Reynolds NR. Portillo CJ. Bunch EH. Wantland DJ. 
Voss J. Phillips R. Tsai YF. Mendez MR. Lindgren TG. 
Davis SM. Gallagher DM. Symptom management and 
self-care for peripheral neuropathy in HIV/AIDS.
AIDS Care. 19(2):179-89, 2007 Feb.

▲ Lansky A. Abdul-Quader AS. Cribbin M. Hall T. 
Finlayson TJ. Garfein RS. Lin LS. Sullivan PS. Devel-
oping an HIV behavioral surveillance system for 
injecting drug users: the National HIV Behavioral 
Surveillance System. Public Health Reports. 122 Suppl 
1:48-55, 2007.


