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     bbreviations

3tc

lamivudine

ABC

abacavir

AIDS

acquired immune deficiency syndrome

ALT 

alanine aminotransferase

ARDS

acquired respiratory distress syndrome

ART 

antiretroviral treatment

ARV 

antiretroviral

AST 

asparate aminotransferase

ATV 

atazanavir

BID 

twice daily

BUN

blood urea nitrogen

CD4 

cell cluster of differentiation antigen 4 cell

CK 

creatine kinase

CMV

cytomegalovirus

CNS

central nervous system

CRP

C -reactive protein

d4T 

stavudine

ddI 

didanosine

DOT 

directly observed treatment

EFV

efavirenz

ELISA 

enzyme-linked immunosorbent assay

HAART
highly active antiretroviral treatment

HBsAg 
hepatitis B surface antigen

HBV

hepatitis B virus

HCV

hepatitis C virus

HDL

high-density lipoprotein

HIV

human immunodeficiency virus

HPV

human papillomavirus

HSV

herpes simplex virus

IDU 

injecting drug user

IDV

indinavir

IgG

immunoglobulin G

INR 

international normalized ratio

IRIS

immune reconstitution inflammatory syndrome

LDH 

lactate dehydrogenase

LF T 

liver function test

LPV

lopinavir

MAI 

Mycobacterium avium-intracellulare

MTCT 

mother-to-child transmission

NFV

nelfinavir

NN RTI
non-nucleoside reverse transcriptase inhibitor

NRTI

nucleoside/nucleotide reverse transcriptase inhibitor

NVP

nevirapine

OD 

once daily

OI

opportunistic infection

OST 

opioid substitution therapy

PCP

Pneumocystis jirovecii pneumonia (formerly P. carinii pneumonia)

PC R 

polymerase chain reaction

PGL

persistent generalized lymphadenopathy

PI

protease inhibitor

PI T 

pill identification test

PL WHA
 people living with HIV and AIDS

PML

progressive multifocal leukoencephalopathy

/r 

low dose ritonavir (for boosted PI)
RTV 

ritonavir

TB 

tuberculosis

TDF

tenofovir

TID 

three times daily

TSH

 thyroid-stimulating hormone

VDRL

venereal disease research laboratory

VL

 viral load

VL DL

very-low-density lipoprotein

ZDV

zidovudine (also know as azidothymidine (AZT)
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            ntroduction
According to the Islamic Republics of Iran’s constitution, access to Health Services are everybody’s right. Benefiting from Health Services and Health Care means help to improve the quality of life or survival of those infected with HIV. Especially introduction of Antiretroviral Treatment revolutionized this field. Offering suitable Antiretroviral Treatments is the most effective way of increasing survival of HIV infected patients. These sorts of services not only can benefit the patient but it also helps to control HIV epidemic. That is because increasing the quality of life and longevity of patients is one of the most effective ways of reducing the HIV/AIDS stigma and discrimination. Reduction of stigma and discrimination will help HIV positive patients and high risk HIV behavior, more easily refer to health services and this will stop them to hide their condition and spread HIV. For the Antiretroviral Treatments to be effective we have to make sure that they have been offered with the desired level of quality, and having suitable instructions is essential for reaching that level of quality. The aim of this guideline, which is a part of the guidelines for health centers offering care, prevention and supporting services to HIV patients, is to help to reach that goal. Each of these guidelines is the outcome of our colleagues' hard work .The Center of Disease Control & Management appreciates their work and thanks them all for their attempts. We all hope that these guidelines can help to increase the level of services and to control the spread of the disease.


              ethodology
This texts draft been codified under the decision of ‘the scientific committee of care and treatment for patients with HIV/AIDS’ and for that we had a committee in the Iranian Research Center for HIV/AIDS. The committee had found key protocols and articles by searching the Google scholar, medscape and Medline. After, with analyzing and comparing these data and using previous "Clinical protocol for I.R.Iran, Evaluation of Patient with HIV/AIDS and Antiretroviral Treatment for Adults and Adolescents” we codified the new texts regarding to Iran’s condition. 
     

Natural history
Although the course of HIV infection may vary somewhat among individual patients, a common pattern of development has been recognized (Figure 1). Primary infection with HIV is followed by the development of detectable humoral and cellular immune responses to the virus and a prolonged period (median, 10 years) of clinical latency, during which the patient is usually asymptomatic, followed by the appearance of constitutional signs and symptoms. Clinically apparent disease then develops, and without treatment, death usually ensues within two years.
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 FIGURE 1.  Typical course of an HIV-infected individual. (From A Fauci et al: Ann Intern Med 124:654, 1996.)
Acute HIV Syndrome In 50 to 70 percent of patients with primary HIV infection an acute mononucleosis-like syndrome develops approximately three to six weeks after initial infection (Figure 2). This period is associated with high levels of viremia, and within one week to three months there is an immune response to HIV. Although the HIV-specific immunity initiated during this stage is associated with a dramatic decline in viremia. However, this immunity is apparently inadequate to suppress viral replication completely. Although a substantial percentage of patients with HIV infection do not have a clinically recognizable acute syndrome after primary infection, the events described above probably occur even in the absence of symptoms. 

Clinical Latency After primary infection, viral dissemination, the appearance of HIV-specific immunity, and the apparent curtailment of viral replication, most patients have a period of "clinical latency" that lasts for years. The term clinical latency is misleading, however, since during this period virtually all patients have a gradual deterioration of the immune system, manifested particularly by the depletion of CD4 T cells. The most obvious and quantifiable aspect of the deterioration that occurs during the clinically latent stage is the depletion of peripheral-blood CD4 T cells. Although this depletion may occur even without large increases in plasma concentrations of virus, viral replication in lymphoid organs, together with the spectrum of immunologic events that are directly or indirectly triggered by the virus, may contribute to it. Thus, HIV disease is clearly progressive during the so-called latent period. 
Clinically Apparent Disease The inevitable outcome of the progressive deterioration of the immune system that occurs in most patients with HIV infection is clinically apparent disease or an acquired immunodeficiency syndrome (AIDS)-defining illness, either severe or persistent constitutional signs and symptoms or an opportunistic infection or neoplasm. Exceptions to the direct correlation between deteriorating immune function and clinically apparent disease are the progressive generalized lymphadenopathy that some patients have early in the course of infection and that may be caused by a vigorous immune response against HIV in the lymph nodes; Kaposi's sarcoma, which can occur before the onset of severe immunosuppression and which may be influenced by a complex interplay of growth factors; and neurologic disease that may reflect direct or indirect effects of the virus or its products on neurons and other cells of the nervous system. The profound immunosuppression that occurs during this phase of HIV infection is the end stage of the immunopathogenic events that began at the time of primary infection, when the virus disseminated and seeded the lymphoid organs, and continued for years through the clinically latent but microbiologically active stages of infection. ART revolutionized the outcome of HIV infection, since introduction of PIs in 1996. The rate of AIDS deaths fell by 12 percent in the United States in 1996 and by 47 percent in 1997. During the period 1996 to 2000, multiples studies showed a 60 to 80 percent decrease in AIDS-related deaths, opportunistic infections (OI), and hospitalizations in the US.

[image: image2.emf]
Figure2. Natural history of HIV infection. (Adaptedfrom G Pantaleo et al : N Engl J Med 328:327, 1993 .)



Initial and interim patient evaluation
Conducting a thorough initial history and physical examination is important even if previous medical Records are available. This is the best opportunity to get a complete picture of the patient’s HIV disease status and his or her physical and emotional condition, as well as to establish the basis for an ongoing relationship with the patient. Many of the conditions that put immunocompromised patients at risk for disease can be detected early, by means of a thorough assessment. Initial patient evaluation should include:

• A detailed personal, family and medical history;

• Physical examination;

• Laboratory and other examinations; and

• Specialist examinations, if indicated.

For a detailed review of the above-mentioned items refer to Annex 1 through 5.

      
Counseling on issues related to living with HIV

Proper management of patients living with HIV/AIDS is a comprehensive lifelong process focused on the patient’s needs. It should include:

• monitoring patient health;

• initiating ART and its maintenance;

• Prevention and treatment of opportunistic infections (OIs), other co infections and co morbidities;

• Psychological support;

• Adherence support;

• Counseling; and

• Referrals to provide continuity of care.

Patient counseling is an essential component of patient management strategy. It should start with the assessment and discussion of the patient’s social conditions, which may be predictors of cooperation during treatment. These include:

• Partnership status and quality

• Employment status, type of work and conditions

• People who should be informed of the HIV status

• People with whom health care workers can discuss the patient’s health-related matters

• Familial relationships

• Availability of safe refrigerated storage for medications

• Lifestyle factors that might interfere with treatment.

Health care providers who counsel PLWHA should ensure that certain information is discussed and understood by the patient:
• Risk reduction (safe sex, injecting practices, etc.) must be explained, including the danger that unprotected sex with HIV-positive partners could lead to super-infection with another HIV strain and possible resistance to antiretroviral (ARVs).

• In case of negative toxoplasma serology, the transmission route and ways to prevent infection should be explained (including risks associated with pets). 

• As HBV/HIV and HCV/HIV co-infections are common and present further medical difficulties, their prevention must be emphasized. It is equally important to advice on reducing the risk of liver-related harm and preventing mother-to-child transmission (MTCT).
• Patients need to be informed about signs of possible OIs, and encouraged to have further evaluation. 

• The importance of stopping illicit drug use needs to be discussed with users. If a patient is unable or unwilling to stop, the merits of harm-reduction measures should be discussed, including the merits of reducing drug use; not injecting; not sharing needles, syringes or other injecting paraphernalia; and drug dependence therapy (such as OST). 

• Based on the assessment of social conditions, healthy daily habits – sleep, nutrition, exercise should be encouraged.

 

WHO Clinical Staging
The clinical staging and case definition of HIV were developed by the WHO in 1990 and revised in 2005. Staging is based on clinical findings that guide the diagnosis, evaluation, and management of HIV/AIDS, and does not require a CD4 cell count. This staging system is used in many countries to determine eligibility for antiretroviral therapy. Clinical stages are categorized as 1 through 4,

Progressing from primary HIV infection to advanced HIV/AIDS (Table 1). These stages are defined by specific clinical conditions or symptoms. For the purpose of the WHO staging system, adolescents and adults are defined as individuals aged >15 years.

	Table 1.


	WHO Clinical Staging of HIV/AIDS for Adults and Adolescents


[image: image3.emf]
Adopted from reference number 2.

 

Initiation of ART

The goals of therapy are to achieve maximal and durable viral suppression, restore or preserve immune function, improve quality of life, and reduce HIV-related morbidity and mortality. Potent combination antiretroviral therapy (ART), consisting of 3 or more antiretroviral drugs (ARVs), has greatly improved the health and survival rates of HIV-infected patients in areas of the world with access to ARVs. More than 20 individual ARVs are available in the developed world, in addition to several fixed dose combination preparations. At present 12 of ARVs are available in I.R.Iran. These can be combined to construct a number of effective regimens for initial and subsequent therapy. ART is not without limitations, however. ART does not cure HIV infection and it requires that multiple medications be taken for very long periods of time (usually for the duration of life).It is expensive, may cause a variety of adverse effects (some severe), requires close adherence to be effective and to prevent the emergence of resistance, and often fails (because of the patient’s imperfect adherence or other factors). The failure of an ARV regimen when accompanied by drug resistance usually means that subsequent regimens are less likely to succeed.

5.1. Assessment

Make the following basic decisions: 1.The patient is or is not likely to benefit from ART at this time.2.The patient is or is not willing to start ARVs at this time (the choice to accept or decline therapy ultimately lies with the patient).3.The patient is or is not likely to adhere to an ARV regimen (an adherence counselor, with or without a mental health clinician, may be able to assist with this assessment and should be called upon if available). The patient has the right to decline or postpone ART. This decision should not affect any other aspect of care, and ART should be offered again at each visit to patients who meet the criteria for treatment. If mental health issues, addiction, or the patient's social situation are barriers to adherence, initiate appropriate referrals and reassess adherence barriers at regular intervals.

5.2. When to start

The best point at which to start ART is under discussion. A review of several cohort studies and guidelines shows a widespread view that CD4 count is the best marker and viral load the secondary marker for this decision.  At present Scientific Committee on Treatment and Care of PLWHIV (MOHME of Iran) recommends WHO recommendation to   initiate ART using clinical and immunological criteria as presented in Table2. 

	Table 2


	         Recommendation for initiating ART in PLWHIV *

	When CD4 is available

	WHO clinical Stage**
	CD4 cell count
	Recommendation

	1
	<200/mm3***
	Treat

	
	200-350/mm3”
	Consider Treatment in special condition****

	2
	<200/mm3
	Treat

	
	200-350/mm3
	Consider Treatment in special condition

	3
	<350/mm3


	Treat

	4
	Regardless of CD4 count
	Treat

	when CD4 is unavailable

	WHO clinical Stage**
	Total lymphocyte count(TLC)
	Recommendation

	4
	Regardless of Total lymphocyte count
	Treat

	3
	Regardless of Total lymphocyte count
	Treat

	2
	TLC<1200
	Consider Treatment


*Adopted from reference number1,2 and 4.
**See Annex. for description on clinical stages

*** It is probably better that the decision to initiate ART be based on two different CD4

count 14–28 days apart to rule out laboratory mistakes and other variances (for example, concurrent illnesses).

****including: Plasma HIV RNA >100,000 copies/mL,Rapid CD4 decline, who are HCV co-infected.
“Therapy should be deferred for asymptomatic patients with CD4 counts of >350 cells/μL

**See Annex..for description on clinical stages

*** It is probably better that the decision to initiate ART be based on two different CD4

count 14–28 days apart to rule out laboratory mistakes and other variances (for example, concurrent illnesses).

****including: Plasma HIV RNA >100,000 copies/mL, Rapid CD4 decline, who are HCV co-infected.
 “Therapy should be deferred for asymptomatic patients with CD4 counts of >350 cells/μL

5.2.1. Considerations for TLC
TLC has a potential role as a surrogate marker for CD4 cell count in resource-constrained settings. The TLC cutoff point has a major impact on the sensitivity and specificity of this marker in predicting CD4 cell counts. The advantage of the use of a higher TLC cutoff point would be to reduce the likelihood of failing to identify those patients who might benefit from ART or opportunistic-infection prophylaxis. The disadvantages of such an approach include institution of ART prematurely in patients who may not yet need treatment, with resultant increased expenses and unnecessary cases of drug toxicity. It was suggested when both the TLC (with a cutoff point of <1200 cells/mm3) and the hemoglobin level (with a cutoff point of <12 g/dL) were used as predictors, this sensitivity was increased.
5.2.2. Considerations for viral load
Viral load on its own is not a marker for initiating ART. However, in case of viral load >100 000 copies/ml, the fall in CD4 count can be rapid. While viral load testing is more expensive, it is important to have this baseline information in order to monitor the effectiveness of treatment. In settings where HIV PCR testing is not available, immunological (CD4) and clinical criteria are enough for initiation of ART. The absence of PCR and viral load data should not be criteria for treatment exclusion.

5.2.3. Considerations for drug resistance test
Opinions on drug resistance testing prior to first-line treatment vary. In areas with high primary resistance, such testing is advisable. At present experts suggest establishing resistance sentinel surveillance in I.R.Iran However, ART can be initiated without ARV drug resistance testing. 

5.3. Preparing the Patient for ART
Before starting ART, it is necessary to have a detailed discussion with the patient about his or her Readiness to commit to a difficult, potentially toxic medication regimen, and to return for the required follow-up visits. The patient also must understand that the first treatment regimen offers the best opportunity for effective viral suppression, and immune reconstitution, which are the primary goals of ART.

5.4. Supporting Adherence
Optimal treatment benefits require strict adherence to ART. It is well recognized that when adherence is high, there is a dramatic reduction in HIV-associated morbidity and mortality, whereas low adherence leads to rapid development of drug resistance. Effective adherence levels have not been fully defined for ART (there being differences between a number of regimens), but levels lower than 95% have been associated with poor virological and immunological response, while levels of 100% seem to achieve even greater benefit than 95%.

5.4.1. Barriers to high adherence and counteracting strategies

Patient factors and strategies

The role of patients themselves is fundamental. One cannot predict patients’ adherence potential. Studies investigating the role of gender, race, age, mode of transmission and educational level as indicators of adherence have produced inconsistent results. Individual adherence rates also vary over time. Many PLWHA under treatment will exhibit low adherence at some time. 
Possible reasons for low adherence include:
• Drug and alcohol use (may impair routine use of medication)

• Poor diet due to poverty

• Fear of disclosing HIV status through routine medications

• Psychiatric conditions 
• Fear of side-effects and doubts about the necessity of medication.

Possible counteracting strategies include:

• Education on the need for ART

• addressing patient misconceptions promptly

• Regular evaluation of patient commitment to ART

• peer intervention 

• Regular assessment of mental health problems

• assessing behavioral skills needed for adherence

• contacting specialized social care services and other institutions.

Provider factors
Health care providers should clearly understand adherence and its role in resistance development when providing adherence support. Professionals working in the area of HIV/AIDS require continuous education in adherence issues.
There are several strategies that health care workers should employ to increase adherence.
• Every HIV treatment centre should follow a written adherence strategy.

• Health professionals need to be engaged in adherence support programms.

• Exploring patient preferences for involvement may act as a catalyst to adherence.

• Adherence services should be offered to all patients, taking into account the varying degrees of adherence that all patients show over the course of treatment.

• Adherence support should be continued for Treatment failure regimens. Treatment failure is a key point for reinforcing adherence and support interventions.

• As high adherence is a process and not a single event, support must be offered when starting ART, changing ART and as a routine follow-up.

• Providers must ensure that patients have sufficient understanding of HIV, the relationship between adherence and resistance, the requirements of their regimen and potential side-effects. Verbal information should be supported by written information.

• The partnership between clinics and community-based organizations can improve the uptake of information, especially among hard-to-reach populations and ethnic groups.

• Pill diaries, pill charts, medication containers and enlistment of family and friends as reminders can all be recommended by health care providers.

• Adherence to ART is improved where patients view their relationship with their doctor and other health care providers positively.

• Early follow-up should occur to evaluate whether the patient needs more information or has unregistered problems (i.e. two days and one week after initiating or changing a regimen).

Regimen factors and strategies
Dosing more than two times a day is associated with lower adherence levels, while there is probably no adherence difference between one or two daily doses. In regimens with single or double daily dosing, more of the doses are taken at a time. Taking the dose later than prescribed has been associated with treatment failure in multivariate analysis 
• Adherence levels are not correlated with any ARV class. However, conflicting dietary rules for different drugs can be a problem.
• A low pill burden is associated with the likelihood of having a viral load below 50 copies/ml after 48 weeks.

• Harmful drug interactions and side-effects can influence adherence. Doses can be missed due to vomiting or diarrhea, and fatigue can cause patients to sleep past doses possible counteracting strategies include:

• evaluating lifestyle factors like eating, sleeping and working patterns and adjusting the regimen accordingly;

• assessing individual preferences for regimen characteristics such as pill size, formulation, burden, dietary restrictions, etc.;

• showing patients the pills prior to regimen selection; and

• Education about side-effects, prompt palliation of them and information about support.

5.5. Avoiding Drug Resistance
ARV medications never should be given as single agents, in 2-drug regimens, in suboptimal regimens, or in lower doses than recommended because of the potential for development of resistance. High-level resistance to NNRTIs, as well as to lamivudine, may develop quickly (i.e., within days to weeks) in these situations. It may take longer for high level resistance to develop with other NRTIs and PIs. Patients must be instructed to take the full dosage of all medications on schedule, and to avoid skipping doses or taking “days off” from their regimens. Careful medication dosing is important because resistance to 1 drug within a particular class may transfer to other drugs in the same class (cross-resistance). Cross resistance can limit the options for future therapy significantly or require very complicated regimens in the future. Resistant viral strains, once developed, may be transmitted to other people

.
Initial HAART regimen (Treatment Naïve Patients) 
	Initial HAART regimen can be divided to preferred and alternative regimen. Regimens are designated as “preferred” for use in treatment-naïve patients when clinical trials data have demonstrated optimal efficacy and durability with acceptable tolerability ease of use and its cost. “Alternative” regimens refer to regimens for which clinical trial data show efficacy but are considered alternative because of disadvantages compared to preferred regimens in terms of antiviral activity, durability, tolerability, ease of use or  very high cost. In some cases, based on individual patient characteristics and needs, a regimen listed as an alternative regimen may actually be the preferred regimen in that patient. The preferred regimens of the of ARVs in the I.R.Iran include two nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs) and one non-nucleoside reverse transcriptase inhibitor (NNRTI) as presented in the table3. Alternative regimens are (protease based) PI-based or NTRIs-based in addition to two nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs) or three NTRIs. Initiating an alternative regimens need a good reason to be used in first-line treatment


	Table 3

	         Initial Antiretroviral Regimens

	Regimens



	Efavirenz* + lamivudine + zidovudine 

Or

Nevirapine** + lamivudine + zidovudine

	Alternative Regimens Preferred



	NNRTI-Based 


	Efavirenz* + lamivudine + (abacavir or didanosine or stavudine***) 

Or

Nevirapine**+ lamivudine +( stavudine or didanosine or abacavir) 



	PI-Based 


	Nelfinavir**** + lamivudine + (zidovudine or stavudine or abacavir or  didanosine)

	3 NRTI-Based*****
	Abacavir + zidovudine + lamivudine 


α Adopted from references numbe 1-4,8 and 14.

* Efavirenz is not recommended for use in first trimester of pregnancy or in women with high pregnancy potential or who are not using effective and consistent contraception. 

**A high incidence of symptomatic hepatic events was observed in women with pre-nevirapine CD4 counts >250 cells/μL and men with CD4 counts >400 cells/μL; nevirapine should not be initiated in these patients unless the potential benefit clearly

outweighs the risk

***Stavudine + lamivudine  combination has significant toxicities including lipoatrophy, peripheral neuropathy, hyperlactatemia including symptomatic and life-threatening lactic acidosis, hepatic steatosis, and pancreatitis and should be used only when preferred or alternative dual- NRTI combination cannot be used

****Nelfinavir has  inferior virologic efficacy in compararision to preferred regimen Most experience with pregnant patients with good tolerability and adequate pharmacokinetic data

*****This combination has  Inferior virologic efficacy and should be used only when a preferred or an alternative NNRTI-based or PI-based regimen cannot or should not be used

	


6.1. Considerations for NRTI component
•.It should be noted that ABC has a risk of dangerous hypersensitivity syndrome.

• Recent studies have shown a higher rate of side-effects with stavudine (d4T) therefore, d4T should only be chosen if other options are not available or are contraindicated.
6.2. Considerations for NNRTI component
• The best available data are for the regimen of ZDV + 3TC + EFV. This three-pill combination is given in two doses per day. It is fast acting, the viral load falls rapidly in the first two weeks with EFV, the increase of CD4 count is comparable to other regimens and problems are limited. A close look at psychiatric co morbidity is mandatory before initiating this regimen, however.

• Nevirapine (NVP) is another recommended NNRTI for combination with the NRTIs. Its toxicity with hepatic disorders is potentially higher so its use is limited to female patients with CD4 count <250 cells/mm3 and males with CD4 count <400 cells/mm3. CD4 counts higher than these are associated with more hepatic toxicity. The effectiveness of NVP is comparable to that of EFV. There is a 14-day lead-in period with 200 mg NVP once daily (OD) when starting this regimen, for better tolerance. After 14 days, the dosage should be increased to 200 mg twice daily (BID). 

• Three-NRTI regimens should only be used in special situations, such as co infections with TB or HCV requiring concomitant treatment, or as an alternative if NNRTIs are not available.

6.3. Antiretroviral Regimens and Components Not Recommended

Monotherapy
Single antiretroviral drug therapy does not demonstrate potent and sustained antiviral activity and should not be used. 
Dual nucleoside regimens
These regimens are not recommended because they have not demonstrated potent and sustained antiviral activity as compared to three-drug combination regimens. 
Three NRTI regimen of abacavir + tenofovir +lamivudine (or emtricitabine).
Regimen consisting of abacavir + tenofovir + lamivudine have a significantly higher rate of “early virologic non-response” when compared to patients treated with efavirenz + abacavir + lamivudine. This combination should not be used as a 3-NRTI regimen in any patient.

Three NRTI regimens of didanosine + tenofovir + lamivudine. 
A high rate (91%) of virologic failure was seen in treatment-naïve patients initiated on this 3-NRTI regimen]. This combination should not be used as a 3 NRTI regimen in any patient. • The combination of two NNRTIs with one NRTI is not recommended.
Didanosine + stavudine
The combined use of didanosine and stavudine as a 2-NRTI backbone can result in a high incidence of toxicities, particularly peripheral neuropathy, pancreatitis, and lactic acidosis. 
Stavudine + zidovudine (EII)

Combination regimens containing these two NRTIs should be avoided because of the demonstration of antagonism in vitro] and in vivo.
Definitions and Causes of Antiretroviral Treatment Failure

Antiretroviral treatment failure can be defined as a suboptimal response to therapy. Treatment failure is often associated with virologic failure, immunologic failure, and/or clinical progression. Many factors increase the likelihood of treatment failure, including:

• baseline patient factors such as: earlier calendar year of starting therapy, higher pretreatment or baseline HIV RNA level (depending on the specific regimen used), lower pretreatment or nadir CD4 cell count, prior AIDS diagnosis, co-morbidities (e.g., depression, active substance use), presence of drug resistant virus, prior treatment failure with development of drug resistance or cross resistance;

• Incomplete medication adherence and missed clinic appointments;

• Drug side effects and toxicity;

• Suboptimal pharmacokinetics (variable absorption, metabolism, and/or penetration into reservoirs, food/fasting requirements, adverse drug-drug interactions with concomitant medications);

• Suboptimal potency of the antiretroviral regimen; and/or other, unknown reasons.

 Multiple reasons for treatment failure can occur in one patient. Some factors which have not been associated with treatment failure include: gender, race, pregnancy, history of past substance use.

7.1. Virologic Failure
Can be defined as incomplete or lack of HIV RNA response to antiretroviral therapy:
• Incomplete virologic response
This can be defined as repeated HIV RNA >400 copies/mL after 24 weeks or >50 copies/mL by 48 weeks in a treatment-naïve patient initiating therapy. Baseline HIV RNA may impact the time course of response and some patients will take longer than others to suppress HIV RNA levels. 
• Virologic rebound
After virologic suppression, repeated detection of HIV RNA. When the viral load has already decreased to an undetectable level, but two measurements are >400–1000 copies/ml in 4 to 8 weeks, it means there is a risk of virological failure. 
7.2. Immunologic Failure
Can be defined as failure to increase the CD4 cell count by 25-50 cells/mm3 above the baseline count over the first year of therapy, or a decrease to below the baseline CD4 cell count on therapy. Mean increases in CD4 cell counts in treatment-naïve patients with initial antiretroviral regimens are approximately 150 cells/mm3 over the first year [182]. A lower baseline CD4 cell count may be associated with less of a response to therapy. For reasons not fully understood, some patients may have initial CD4 cell increases, but then minimal subsequent increases. 

7.3. Clinical Progression
Can be defined as the occurrence or recurrence of HIV-related events (after at least 3 months on an antiretroviral regimen), excluding immune reconstitution syndromes. In one study, clinical progression (a new AIDS event or death) occurred in 7% of treated patients with virologic suppression, 9% of treated patients with virologic rebound, and 20% of treated patients who never achieved virologic suppression over 2.5 years.

7.4. Relationship across Virologic Failure, Immunologic Failure, and Clinical Progression
Some patients demonstrate discordant responses in virologic, immunologic and clinical parameters [186].In addition; virologic failure, immunologic failure, and clinical progression have distinct time courses and may occur independently or simultaneously. In general, virologic failure occurs first, followed by immunologic failure, and finally by clinical progression. These events may be separated by months to years. 

Assessment of Antiretroviral Treatment Failure

In general, the cause of treatment failure should be explored by reviewing the medical history and performing a physical examination to assess for signs of clinical progression. Important elements of the medical history include: change in HIV RNA and CD4 cell count over time; occurrence of HIV-related clinical events; antiretroviral treatment history and results of prior resistance testing (if any); medication-taking behavior, including adherence to recommended drug doses, dosing frequency and food/fasting requirements; tolerance of the medications; concomitant medications(with consideration for adverse drug-drug interactions); and co-morbidities (including substance use). In many cases the cause(s) of treatment failure will be readily apparent. In some cases, no obvious cause may be

identified. 

8.1. Initial Assessment of Treatment Failure
In conducting the assessment of treatment failure, it is important to distinguish among the reasons for treatment failure because the approaches to subsequent treatment will differ. The following assessments should be initially undertaken:
• Adherence 

Assess the patient’s adherence to the regimen. For incomplete adherence, identify and address the underlying cause(s) for non-adherence (e.g., access to medications, depression, active substance use), and simplify the regimen if possible (e.g., decrease pill count or dosing frequency)
• Medication Intolerance
 Assess the patient’s side effects. Address and review the likely duration of side effects (e.g., the limited duration of gastrointestinal symptoms with some regimens).Management strategies for intolerance may include:

♦ Use symptomatic treatment (e.g., antiemetics, antidiarrheals);

♦ Change one drug to another within the same drug class, if needed (e.g., change to nevirapine for efavirenz-related central nervous system symptoms);

♦ Change drug classes (e.g., from a PI to an NNRTI or vice versa) if necessary.
• Pharmacokinetic Issues

Review food/fasting requirements for each medication. Review recent history of gastrointestinal symptoms (such as vomiting or diarrhea) to assess the likelihood of short-term malabsorption. Review concomitant medications and dietary supplements for possible adverse drug-drug interactions and make appropriate substitutions for antiretroviral agents and/or concomitant medications, if possible 
• Suspected Drug Resistance

If possible obtain resistance testing while the patient is taking the failing regimen or within 4 weeks after regimen discontinuation 
Changing Therapy for treatment failure

When adherence, tolerability, and pharmacokinetic causes of treatment failure have been considered and addressed, make an assessment for virologic failure, immunologic failure, and clinical progression.

9.1. Virologic Failure
There is no consensus on the optimal time to change therapy for virologic failure. But it seems that when a patient’s virologic response  meets the criteria of virologic failure remaining on the same regimen increases the risk of further mutations and higher resistance to more drugs and If no reason is found for virological failure (poor adherence, suboptimal drug levels, drug–drug interactions, etc.), a treatment  failure regimen should be discussed.“Blips” are slight elevations of viral load, from under the testing threshold to around 50–200 copies/ml or single levels of up top 1,000 copies/mL. They may happen without the development of resistant virus strains (laboratory errors) and is not an indicator of new drug regimen, but should be an indicator for a discussion of adherence. In this situation, therapeutic drug monitoring (TDM) may also be helpful. Any blip should be controlled within four weeks.
9.2. Immunologic Failure
Immunologic failure may not warrant a change in therapy in the setting of suppressed viremia. Assessment should include an evaluation for other possible causes of immunosuppression (e.g., HIV-2, HTLV-1, HTLV2, drug toxicity). The combination of didanosine and tenofovir has been associated with CD4 cell declines or blunted CD4 cell responses. In the setting of immunologic failure, it would be reasonable to change one of these drugs. If VL is available and it is below the test limits, the regimen should be continued. If it is greater than 400–1000, adherence should be verified and a second-line regimen initiated.  If VL is not available, CD4 cell count response on its own should be used as an indicator of treatment failure or success. Failure to increase CD4 cell count more than 50 cells/mm³ during the first year of ART is considered immunological failure and if the CD4 cell count does not increase in the nine months after initiating ART, treatment failure ART should be considered. If the CD4 cell count does not increase for six months, adherence to treatment should be reassessed and ensured.
9.3. Clinical Progression
Consider the possibility of immune reconstitution syndromes that typically occur within the first 3 months after starting effective antiretroviral therapy and that may respond to anti-inflammatory treatment(s) rather than changing antiretroviral therapy. 
Again, viral load is valuable in deciding to go to a second-line regimen and clinical progression may not warrant a change in therapy in the setting of suppressed viremia.
	Table 4


	         Criteria for Treatment Failure
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Treatment Failure regimen
• A combination whose backbone includes one of the PIs, which are known for higher genetic barriers, is recommended for use in treatment failure regimens.

• Treatment failure regimens is recommended only in case of proven treatment failure 

• Initiating treatment failure regimens has to be accompanied by strong efforts to reassess and support adherence.

• Minimum changes for treatment failure regimens are two new NRTI drugs. Never change only one drug in cases of suspected resistance.

• Due to the long half-life of EFV and NVP, stopping all three drugs in a regimen at the same time means that EFVor NVP will remain in the blood in measurable levels longer than NRTIs, with a risk for point mutations.

• In stopping a NRTI/NNRTI regimen, it may be thus reasonable to stop the NNRTI first and the NRTIs approximately seven days later, though there are not sufficient data to support this suggestion.

• With a initial regimen containing a NNRTI, treatment failure regimen should include a PI.

• In the PI class, the majority of drugs are boosted with a low dose of ritonavir (RTV or /r), itself a PI, 100 mg BID – except nelfinavir (NFV), which is boosted not chemically but with food.

• Nelfinavir (NFV) seems to be inferior to the other PIs, but it is well documented in pregnant women. 

• LPV/r is the PI of choice due to its well-documented potency 
	Table 5


	Recommended treatment failure regimens for adults and adolescents*

	First-line regimen

	Second-line regimens after treatment failure


	ZDV + 3TC + (EFV or NVP)

	LPV/ra (or ATV/r, FPV/r, IDV/r) + ddI + ABC

or

LPV/ra (or ATV/r, , FPV/r, IDV/r) + TDF + ABC

	TDF + FTC + (EFV or NVP)

	LPV/ra (or ATV/r, FPV/r, IDV/r) + ddI + ABC

or

LPV/ra (or ATV/r, , FPV/r, IDV/r) + ddI + ZDV

	ABC + 3TC + (EFV or NVP)

	LPV/ra (or ATV/r,  FPV/r, IDV/r) + ddI + ZDV




*adopted from references number 1 and 3.
a LPV/r is listed as the preferred RTV-boosted PI in this table, but other boosted PIs can be substituted, based on individual programme priorities. ATV/r, SQV/r, FPV/r and IDV/r are all possibilities. In the absence of a cold chain, NFV can be employed as the PI component, but it is considered less potent than an RTV-boosted PI
•If initial regimen regimens containing PIs fail, the choice of a second-line regimen is mainly based on resistance profiles. If resistance profiles are not available, then resistance to the PIs contained in the initial regimen must be assumed to be the cause of the regimen’s failure 

• Possible options in the event a first-line regimen with a PI fails:

° ZDV + 3TC + SQV/r (or ATV/r, FPV/r, IDV/r) ➔ ABC + ddI + LPV/r

° ZDV + 3TC + LPV/r ➔ ABC + ddI + NNRTI (darunavir (TMC114) or boosted tipranavir

(TPV/r)).(Only in clinical trial)
Discontinuation or Interruption of Antiretroviral Therapy

Unplanned interruption of antiretroviral therapy may become necessary because of serious drug toxicity, intervening illness, surgery that precludes oral therapy, or antiretroviral medication non-availability. In addition, planned treatment discontinuation (structured treatment interruption) has been suggested as a strategy in several situations: in patients who achieve viral suppression, to reduce costs and long-term toxicities; or in patients who experience treatment failure, to allow reversion to wild-type virus, and none is recommended at present time. Potential risks and benefits of interruption vary according to a number of factors, including the clinical and immunologic status of the patient, the reason for the interruption, the duration of the interruption, and the presence or absence of resistant HIV at the time of interruption. Below are brief discussions on what is currently known about the risks and benefits of treatment interruption in some of these circumstances.
11.1. Short-term therapy interruptions
Reasons for short-term interruption of antiretroviral therapy vary and may include drug toxicity; intercurrent illnesses that preclude oral intake, such as gastroenteritis or pancreatitis; surgical procedures; or nonavailability of drugs. The general recommendation is to discontinue all antiretroviral agents simultaneously, especially if the interruption is because of serious toxicities. However, if a short-term interruption is anticipated in the case of elective surgery, the pharmacokinetic properties and food requirements of specific drugs should be considered. Recommendations for some scenarios are listed below:
• When all regimen components have similar half-lives and do not require food for proper absorption – all drugs should be stopped simultaneously or may be given with a sip of water, if allowed. All discontinued regimen components should be restarted simultaneously.
• When all regimen components have similar half-lives and require food for adequate absorption, and the patient is required to take nothing by mouth for a sustained period of time – temporary discontinuation of all drug components is indicated. The regimen should be restarted as soon as the patient can resume oral intake.

• When the antiretroviral regimen contains drugs with differing half-lives – stopping all drugs simultaneously may result in functional monotherapy with the drug with the longest half-life (typically an NNRTI). Options in this circumstance are discussed below.
• When a patient experiences severe or life threatening toxicity – all components of the drug regimen should be stopped simultaneously, regardless of drug half-life.
11.2. Interruption of therapy after pregnancy
HIV-infected pregnant women who otherwise do not meet current criteria for starting treatment may initiate antiretroviral therapy for the purpose of preventing mother-to-child HIV transmission. These women may desire to stop therapy after delivery. Discontinuation recommendations are in the current guidelines for pregnant women. 
11.3. Discontinuation of efavirenz or nevirapine
The optimal interval between stopping efavirenz or nevirapine and other antiretroviral drugs is not known. The duration of detectable levels of these drugs after discontinuation ranges from less than one week to over three weeks. Simultaneously stopping all drugs in a regimen containing these agents may result in functional monotherapy with the NNRTIs, because their half lives are longer than other agents. This may increase the risk of selection of NNRTI-resistant mutations. 
11.4. Discontinuation and reintroduction of nevirapine
Because nevirapine is an inducer of the drug-metabolizing hepatic enzymes, administration of full therapeutic doses of nevirapine without a two-week, low-dose escalation phase will result in excess plasma drug levels and potentially increase the risk for toxicity. Therefore, in a patient who has interrupted treatment with nevirapine for more than two weeks and is to be restarted later, nevirapine should be reintroduced with a dose escalation period of 200 mg once daily for 14 days, then a 200 mg twice-daily regimen
11.5 Discontinuation, lamivudine, or tenofovir in patients with hepatitis B co-infection
Patients with hepatitis B co-infection (hepatitis B surface antigen or HBe Ag positive) and receiving one or a combination of these NRTIs may experience an exacerbation of hepatitis upon drug discontinuation. If any of the above agents is discontinued, the patients should be closely monitored for exacerbation of hepatitis or for hepatic flare 

Special groups

12.1. Injection Drug Users
Injection drug use represents the most common route of transmission of HIV in the I.R.Iran. Although treatment of HIV disease in this population can be successful, injection drug users with HIV disease present special treatment challenges. Please refer to related guideline entitled as "Drug use and HIV. Clinical protocol for I.R.Iran" for detailed discution. It must be remembered that a history of IDU does not exclude the patient from treatment, if he/she is compliant to treatment.
12.2. Hepatitis B (HBV)/HIV Co-Infection
The optimal treatment strategies for patients with HIV and HBV co infection have not been defined, and individual patient characteristics should be used to guide therapy Please refer to related guideline entitled  as" Compliant Specific Work-up and Disease Specific Management for Patient with HIV/AIDS. Clinical protocol for I.R.Iran" for detailed discution.
12.3. Hepatitis C (HCV)/HIV Co-Infection
Long-term studies of patients with chronic HCV infection show that between 2%-20% develop cirrhosis in 20 years. This rate of progression increases with older age, alcoholism, and HIV infection. Please refer to related guideline entitled as" Compliant Specific Work-up and Disease Specific Management for Patient with HIV/AIDS. Clinical protocol for I.R.Iran “for detailed discution.
12.4. Mycobacterium Tuberculosis (TB/HIV Co-infection)
HIV infection increases the risk of progression from latent to active tuberculosis by approximately 100 fold. The CD4+ cell count influences both the frequency and clinical expression of active tuberculosis. Tuberculosis also negatively impacts HIV disease. It is associated with a higher HIV viral load and more rapid progression of HIV disease Important issues with respect to the use of antiretroviral drugs in patients with tuberculosis co-infection are the sequencing of treatments, potential for significant drug interactions with rifamycins, high rates of hepatotoxicity with drugs used for both infections, and development of immune reconstitution tuberculosis (“paradoxical reactions”). Please refer to related guideline entitled as.”TB and HIV. Clinical protocol for I.R.Iran “for detailed discution.
12.5. Primary HIV infection
Primary HIV infection refers to the very early stages of HIV infection. During this stage of HIV infection, patients typically have symptoms of acute HIV seroconversion illness, very high HIV RNA levels of >100,000 copies/mL, and negative or indeterminate HIV antibody tests. For patients who have symptoms consistent with seroconversion illness and a recent high-risk history for HIV exposure, an HIV RNA (viral load) test should be performed, in addition to the HIV antibody test, as part of the evaluation. Patients with negative antibody tests but high HIV viral loads (>100,000 copies/mL) can be considered to be infected with HIV, although the antibody test should be repeated later to confirm seroconversion. Patients who have indeterminate HIV antibody test results, low HIV viral loads, and no clear HIV risk factors or symptoms of primary HIV infection should have repeat antibody testing in 4-6 weeks, without other interventions. For patients without significant risk factors, indeterminate results rarely indicate evolving seroconversion. It is not yet clear whether initiating early treatment yields long-term immunologic, virologic,or clinical benefits. The potential advantages of ART for primary infection must be weighed against the possibility of short- and long-term toxicities, the possibility of developing drug resistance, and the adherence challenges associated with starting antiretrovirals quickly in newly diagnosed patients. At present time it is not recommended to treat patient affected by primary HIV infection with ART, except in approved clinical trials.
Follow up and Clinical monitoring of patients with HIV

Once a person has been diagnosed with HIV infection, a continuum of care and monitoring should be ensured.
13.1. Follow-Up and clinical monitoring of Patients Not Started on ART Patients who may benefit from ART, but are not on therapy

These patients should continue their regular visits for monitoring, prophylaxis, and other medical treatment. Changes in laboratory results and the patients’ condition should be taken as opportunities to reassess their decisions about ARVs, to educate them about new medications and research findings, and to discuss the risks of delayed treatment, including the risk of progression to AIDS or death. ARVs should be discussed again and offered at regular intervals to anyone who initially refuses treatment. If lack of readiness or probable adherence difficulties are issues, an adherence counselor (if available) or a mental health provider should be engaged to bolster the patients support and coping mechanisms
Patients who do not meet the Approved National criteria for starting ARVs
These patients should be monitored regularly with laboratory tests and physical examination offered prophylaxis as appropriate, and reassessed for ARV therapy when they do meet the criteria for starting treatment.
Monitoring of laboratory indicators before ART
• CD4 cell count

° Repeat every six months, unless there are unexpected results (rapid fall of CD4 cells count or diagnosis of opportunistic infection).

° If starting ART is under discussion (CD4 count is 350 cells/mm3 or less), repeat CD4 count every three months. Statistically, every patient has a loss of 50 CD4 cells/mm3 per year, but they can also drop very quickly, especially with concomitant infection.

• Viral load

° Although viral load testing is expensive, the costs of unmonitored ART are much higher, (useless drugs, hospital admission in case of failure), as well as bringing a much higher risk for further transmission of HIV due to higher infectivity from an elevated viral load. So its testing is favorable.

° If possible, viral load should be controlled in the same interval as CD4 cell count. The result gives a hint about the intensity of HIV infection; low viral load (1000–5000 copies/ml) indicates slow progression, high viral load (>100 000 copies/ml) indicates a high risk for rapid progression.
• The general laboratory testing panel should be repeated as indicated in Annex 3.
13.2. Patient Education before starting ART
Starting ARVs is rarely an emergency. Before starting ARVs, health care providers must work with patients to determine how important therapy would be for them, what goals of therapy are likely to be achieved, and which personal issues are pertinent for selecting the best regimen to fit their lifestyles (Table 5).Providers should review the proposed drug regimen with their patients. Be sure patients understand the instructions about dosage, scheduling, food requirements or restrictions, drug storage, adverse effects, toxicities, and type of reactions that must be reported immediately, as well as remedies for common adverse effects. Providers should explain to patients that ART requires a commitment to taking the medications precisely as prescribed. There is a limited number of ARVs, and if they are taken incorrectly, the virus can quickly become resistant to the medications. This will mean even fewer choices and less effective treatment in the future. It might also mean that they could transmit resistant virus to a partner or, if they are pregnant, to an infant. Patients should know that HIV medications do not prevent transmission of infection to others. Safer-sex recommendations must be followed and other high-risk activities (e.g., needle sharing) must be carefully avoided to keep from spreading the virus to others. Experts recommend using latex barriers during sex (safer sex) and not sharing needles or other drug using equipment, even with other HIV-infected persons. Patients should know that if their virus develops resistance to some ARVs and they pass that virus on to another person, HIV medications may not be effective in that person. If a patient’s partner happens to have a drug-resistant strain of HIV, it is possible for the patient to become infected with a resistant virus in addition to the one he or she has already, and this may limit treatment options. Hepatitis C, hepatitis B, and other sexually transmitted infections such as syphilis and gonorrhea can be transmitted between partners who both have HIV. If ARVs must be discontinued, it must be ordered by care provider and it is usually best to stop all ARVs at once. The exception to this recommendation may be NNRTI-containing regimens; in this case, the NRTIs should be continued for about 1 week after discontinuation of the NNRTI, if possible. Discuss contingencies in the event that the client is unable to take ARVs for a day or more (eg, illness, severe adverse effects, hospitalization, or other unexpected circumstances).
	Table 6
	Important Questions to Ask Patients Considering

Antiretroviral Therapy

	What is your attitude toward antiretroviral therapy?

Do you believe that antiretroviral therapy is effective?

What do you hope these medications will do for you?

Are you ready to take the medication every day, around the same time each day?

Are you committed and motivated to take the medication?
Who knows about your HIV status?

What other medications are you taking: prescription, over-the-counter, herbals?

What is your daily routine, including waking and bed times?

How many meals and snacks do you eat per day, and at what times?

Do you use alcohol, marijuana, cocaine, or injectable drugs? If so, how much do you use and how long have you used them?



13.3. Follow-Up monitoring of Patients Starting ART

Patients who start a new ARV regimen should be seen at least twice within the first month to assess effectiveness, adherence, tolerability, and adverse effects of the regimen.
Monitoring of laboratory indicators after ART
Successful ART is first indicated by the viral load; immunological response is a result of viral load, and thus occurs later. ART monitoring is best done with viral load and CD4 count both.
° Viral load: VL should be measured after 4–8 weeks for assessment of whether the regimen is successful. Viral load usually falls below the assay’s limits of detection within 16–24 weeks.

° Subsequent monitoring of viral load should be done in intervals of three to four months.

° Once viral load is below the testing threshold which is <50 copies/ml (or 60 or 70 copies/ml, depending on the available test), it should remain there.
• CD4 cell count: CD4 cell count should be repeated every six months, except in case of clinical failure.
• The general laboratory testing panel should be repeated as indicated in table 10
	Table 7


	Frequency of laboratory testing, generally and with specific ARV use
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Adherence Monitoring  
Every patient’s adherence to ART should be measured and recorded during routine clinical visits. Viral load rebound should always prompt physicians to discuss adherence behavior with their patients. Optimizing adherence in the first four to six months of treatment is crucial to ensuring long-term immunovirological success. The patient’s self-report has been shown to be the most effective measure of adherence. Although, according to some studies, self-report of good adherence has limited value as a predictor of good adherence, self-report of suboptimal adherence should be regarded as a true predictor of poor adherence. Before initiating (or changing) ART, it is important to assess the patient’s readiness for ART. Patient factors that have been associated with poor adherence include:

•Depression

• Active alcohol or drug use

•Low literacy

•Lack of social support

•Lack of belief in treatment efficacy

•Unstable housing

•Competing priorities (e.g., drugs, housing, childcare, food, work)

Most of these factors are modifiable. Before starting ART, appropriate interventions should be made, and sources of adherence support should be identified to help patients overcome potential barriers to adherence. Assess the patient’s support system, and ask who knows about the patient’s HIV status. Supportive family or friends can help remind patients to take their medications and assist with management of adverse effects. For patients who have accepted their HIV infection as an important priority in their lives, taking medications can become routine despite other potential adherence barriers such as alcohol or drug use. Assess patients’ willingness to accept and tolerate common adverse effects of ART. Patients may identify some adverse effects that they wish to avoid completely and others that they are willing to accept and manage; this may help in tailoring the selection of ARV medications to the individual patient. Describe strategies for the management of adverse effects before starting a regimen before prescribing ARVs; some clinicians have their patients do adherence trials using placebo tablets or jelly beans to measure the patients’ readiness to start therapy and their ability to adhere to a regimen. This trial allows patients to experience what a regimen will entail in real life, how therapy will affect their daily lifestyle, and what changes will be needed to accommodate the regimen. The shortcoming of placebo trials is that patients are not challenged with adverse effects as they might be with a true regimen. Also some clinicians assess patient readiness for ART adherence and prepare them for complete adherence during providing other care and treatment regimen such as latent TB treatment. For patients taking ART, it is important to assess adherence at every clinic visit. Adverse effects are a common cause of suboptimal adherence to ART. Continue to ask whether the patient has adverse effects from the ARV medications and assess his or her ability to accept and tolerate these. Work closely with the patient to treat adverse effects, and consider changes in ART if adverse effects are not tolerated. Continue to offer support to improve or maintain optimal adherence. Some important questions were presented in table 6.
	Table 9


	Important Questions to Ask Patients taking Antiretroviral Therapy

	Do you manage your own medications? If not who manages them for you?
What HIV medications do you take and what is their dosage? When do you take these?

How do you remember to take your medications?
How many doses of your HIV medication have you missed in the last 72 hours, last week, last 2 weeks, and last month?
On a scale of 1 to 10, where would you say you are? A score of1 indicates that you do not take your medicines right at all; for example, not every day or not at the same time every day; 10 indicates that you take your medications perfectly every day, at the same time every day. If not a 10, what causes you not to be a 10?
When are you most likely to miss doses?
Do you have any adverse effects to from your HIV medications? If so, what are they?

Are you comfortable taking medications in front of others?
What is most difficult about taking your medications?


Monitoring Adverse Reactions to HIV Medications
15.1. Background
Although many factors may interfere with adherence to ARV therapy, adverse reactions to the medications are among the most important. In one trial, patients with adverse events were 13 times less likely than those without adverse events to have 95-100% adherence. Monitoring and managing adverse reactions to ARVs are crucial to establishing a successful HIV regimen. Although adverse reactions are common and often predictable, their management must be individualized. Patients should be advised to report any adverse reaction to their medical care provider as soon as possible. Before starting a new medication, patients should be counseled by their medical care provider or pharmacist about the most common adverse effects and about any remedies available to minimize the severity of those effects. Several factors will affect the management of adverse reactions, including co morbid conditions; the patient’s other current medications, the availability of alternative regimens, and the patient’s history of medication intolerance. In addition, the patient’s report of severity can be inconsistent with the clinical interpretation (ie, some patients may overemphasize symptoms, whereas others underemphasize symptoms), and this must be considered when determining the management of adverse reactions. This chapter reviews some of the most common adverse effects noted as patients start an ARV regimen and suggests strategies for the management of adverse effects in each case of suspected medication adverse effects, the patient should be evaluated for other possible causes of his other symptoms.
15.2. Assessment

Step 1: Clarify reports of adverse reactions by requesting the following information for each symptom the patient describes:
Characterize the symptoms by asking about severity, onset, and frequency. It is also helpful to have the patient describe whether the symptom(s) have been improving or worsening over time. Ask whether the patient has tried any remedies to alleviate the symptom(s) and whether they were helpful.

Explore how the patient is currently taking the regimen. Open-ended questions such as: "What are your current medications?" "How often do you take them?" "How many pills of each medicine do you take?" and "Do you take your medicines with or without food?" can be helpful in determining whether the patient has been taking medications correctly. Incorrect administration of medications (eg, taking higher dosages than recommended) can lead to adverse effects and is often overlooked by providers.

Step 2: Assess the severity of the reaction against the need to continue the current regimen. An understanding about the relative availability of alternative ARV regimens is important in this assessment Most adverse effects are self-limited and mild-to moderate in severity. With supportive care, patients often are able to continue their current medications. This is particularly true for gastrointestinal symptoms (eg, nausea, vomiting, bloating). Supportive care for gastrointestinal adverse effects includes reminding the patient to take medications with food (if appropriate), suggesting the use of ginger-containing beverages or foods to relieve symptoms, and prescribing antiemetics if needed. Other symptoms that can be monitored carefully with supportive care include: fatigue, malaise, mild rashes, abdominal pain, and bloating.

More severe reactions often require discontinuation of the offending medication. These include fever, LFT abnormalities, or severe systemic symptoms. Determining which of the medications is causing the reaction is often challenging, because patients are commonly taking several medications with overlapping toxicities. The threshold for stopping a medication depends in part on the availability of alternative agents for any given patient. Some patients have limited alternatives because their virus is resistant to other ARV agents. For other patients, alternatives are limited by past adverse effects. For patients who develop significant adverse effects when starting their first ARV regimen, substituting alternative ARV medications that are better tolerated should be considered as early as possible during therapy to avoid non adherence due to adverse effects. For these situations, single-drug substitutions often improve tolerance and achieve long-term viral suppression. Some patients may refuse to attempt supportive care and refuse to continue treatment. In these situations, it may be best to discontinue all ARV medications and return to an adherence-readiness assessment to determine when to restart medications and what medications to restart.
4. Although some adverse effects are directly caused by the medications themselves, some symptoms may occur simply in the process of starting ARVs. The start of ARV therapy may precipitate a significant psychological shift in a patient’s perception of self, in living with HIV infection, and in daily routine. In particular, patients who have kept their HIV infection distant from their “everyday” lives may notice significant internal changes as they take medications every day, go to the pharmacy to pick up medications, and make frequent visits to the clinic for evaluation and laboratory work. Some patients become depressed upon realizing that the severity of their illness now requires them to be on treatment. These psychological changes can cause significant symptoms that should be assessed and managed similarly to the pharmacologic adverse reactions. These psychological effects can be considered “process” effects from starting ARVs, rather than adverse effects of the medications themselves. As with the self limited adverse effects of early ARV therapy, process effects should become more tolerable over time as the medication regimen becomes routine for the patient. One of the most common process effects is fatigue. Many patients hope that their ARV regimen will give them increased energy and health, and they become frustrated when they notice increasing fatigue after starting the regimen. These patients must be evaluated to rule out common adverse effects that contribute to fatigue (eg, anemia, hepatitis, lactic acidosis). Equally important, especially for patients beginning a new regimen, symptoms of fatigue could indicate depression or signal that the “process” of taking medications is emotionally difficult. Counseling, peer support, and antidepressant medications can be used to treat this type of fatigue. Often, once patients realize some of the goals of treatment (eg, the CD4 count increases, the HIV viral load becomes undetectable, or symptoms of HIV infection resolve), they recognize the benefits of ARV medications, and their fatigue or other adverse symptoms associated with the process of starting the regimen may lessen.
	Table 9


	         Potentially Life-Threatening and Serious Adverse Events 

	Adverse
effects

	Causative
ARVs

	Onset
clinical manifestation
	Estimated
frequency

	Risk Factors
	Prevention/
monitoring

	Management


	Hepatic

Events

(nevirapine­ associated symptomatic events, including hepatic necrosis)
	NVP
	Onset:   Greatest risk within 
few weeks of therapy; can occur through 18 weeks
Symptoms:  Abrupt onset of flu- like symptoms (nausea, vomiting, myalgia, fatigue), abdominal pain, jaundice, or fever with or without skin rash; may progress to fulminant hepatic failure with encephalopathy
Approximately 1/2 of the cases have accompanying skin rash
Some may present as part of DRESS syndrome (drug rash with eosinophilia and systemic symptoms)

	Symptomatic
Hepatic  events:
 4% overall

(2.5%-11%

from different trials)

 In women -

11% in those  w/

pre-NVP CD4
>250 cells/mm3
vs. 0.9% w/ CD4 <250 cells/m

 In men - 6.3% w/ pre-NVP CD4 >400 cells/mm3  vs.

2.3% w/ CD4
<400 cells/mm3

	Higher CD4 T cell count at initiation
(>250 cells/mm3  in women & >400 cells/mm3  in men)

Female gender
(including pregnant women)
Elevated ALT or AST at baseline;

HBV and/or HCV

co-infection;

Alcoholic liver disease
HIV (-) individuals when NVP is used for post-exposure prophylaxis
High NVP

concentration


	Avoid initiation of

NVP in women w/ CD4 >250 cells/mm3 or men w/ CD4 >400 cells/mm3  unless the benefit clearly outweighs the risk

Counsel pts re: signs

& symptoms of hepatitis; stop NVP & seek medical
attention if signs &

symptoms of hepatitis, severe skin rash, or hypersensitivity

reactions appear
Monitoring of ALT & AST (every 2 weeks

x 1st month, then monthly x 3 months, then every 3 months
Obtain AST & ALT

in patients with rash

2-week dose escalation may reduce incidence of hepatic events


	Discontinue ARV including
nevirapine (caution should be taken
in discontinuation of 3TC, FTC, or
TDF in HBV co-infected patients)

Discontinue all other hepatotoxic agents if possible

 Rule out other causes of hepatitis

 Aggressive supportive care as indicated
Note: Hepatic injury may progress despite treatment discontinuation. Careful monitoring should continue until symptom resolution.

Do not rechallenge patient with

NVP

The safety of other NNRTIs (EFV or DLV) in patients who experienced significant hepatic event from NVP is unknown – use with caution.


	Lactic

acidosis/
hepatic steatosis +/- pancreatitis

(severe mitochondrial toxicities)


	NTIs speciall

Y ZDV, d4t ,ddi, 
	Onset:  months after initiation of

NRTIs

Symptoms:
 Initial onset may be insidious with nonspecific gastrointestinal prodrome (nausea, anorexia, abdominal pain, vomiting), weight loss, and fatigue;
 Subsequent symptoms may be rapidly progressive with tachycardia, tachypnea, hyperventilation, jaundice, muscular weakness, mental status changes, or respiratory distress

 Some may present with multi- organ failure, such as fulminant hepatic failure, acute pancreatitis, encephalopathy, and respiratory failure

Laboratory findings:
 Increased lactate (often > 5
mmole)

 Low arterial pH (some as low as

< 7.0)
 Low serum bicarbonate

 Increased anion gap
 Elevated serum transaminases, prothrombin time, bilirubin

 Low serum albumin
 Increase serum amylase & lipase in patients with pancreatitis


	Rare
One estimate
0.85 cases per 1000 patient-years
Mortality up to50% in some case series, (esp. in patients with serum lactate >
10 mmole)

	d4T + ddI
d4T, ZDV, ddI use
(d4T most

frequently implicated)
Long duration of
NRTI use

Female gender
Obesity

Pregnancy (esp. with d4T+ddI)

ddI + hydroxyurea or ribavirin
High baseline body mass index

	Routine monitoring

of lactic acid is

generally not recommended;
Consider obtaining lactate levels in patients with low serum bicarbonate or high anion gap and with complaints consistent with lactic acidosis;

Appropriate phlebotomy technique for obtaining lactate level should be employed

	Discontinue all ARVs if this

syndrome is highly suspected

(diagnosis is established by clinical correlations, drug history, and lactate level)
Symptomatic support with fluid hydration

Some patients may require IV bicarbonate infusion, hemodialysis or hemofiltration, parenteral nutrition or mechanical ventilation

IV thiamine and/or riboflavin – resulted in rapid resolution of hyperlactatemia in some case reports
Note:

Interpretation of high lactate level should be done in the context of clinical findings.

The implication of asymptomatic hyperlactatemia is unknown at this point
ARV treatment options:

May consider using NRTIs with less propensity of mitochondrial

toxicities – (e.g., ABC, TDF, 3TC, FTC) – should not be introduced
until lactate returns to normal.

Recommend close monitoring of serum lactate after restarting NRTIs
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	Adverse
effects

	Causative
ARVs

	Onset/clinical manifestation
	Estimated
frequency

	Risk Factors
	
	

	Stevens-
Johnson
Syndrome
(SJS)/ Toxic epidermal necrosis (TEN
	NVP >

EFV, DLV;

Also reported with: APV,

f-APV, ABC, ZDV, ddI, IDV, LPV/r, ATV


	Onset:  first few days to weeks

after initiation of therapy

Symptoms:
Cutaneous involvement:
Skin eruption with mucosal ulcerations (may involve Orogingival mucosa, conjunctiva, Anogenital area);

Can rapidly evolve with blister or bullae formation;

May eventually evolve to epidermal detachment and/or necrosis
Systemic Symptoms:  fever, tachycardia, malaise, myalgia, arthralgia

Complications:  ↓ oral intake → fluid depletion; bacterial or fungal superinfection; multiorgan failure


	NVP:

0.3% to 1% & EFV:

0.1%

1-2 case reports for ABC, f-APV, ddI, ZDV, IDV, LPV/r, ATV


	NVP – Female,

Black, Asian, Hispanic


	NVP:

2-week lead in
period with 200mg once daily, then escalate to 200mg twice daily

Educate patients to report

symptoms as soon as they appear
Avoid use of corticosteroid during NVP dose escalation – may increase incidence of rash


	Discontinue all ARVs and any other

possible agent(s) (e.g., cotrimoxazole)

Aggressive symptomatic support may include:
Intensive care support

Aggressive local wound care (e.g., in a burn unit)

Intravenous hydration
Parenteral nutrition, if necessary

Pain management
Antipyretics

Empiric broad-spectrum antimicrobial therapy if superinfection is suspected

Controversial management strategies:
Corticosteroid

Intravenous immunoglobulin
Do not rechallenge  patient with offending agent

It is unknown whether patients who

experienced SJS while NNRTI are more susceptible to SJS from another NNRTI – most experts would suggest avoiding use of this
class unless no other option available



	Hypersensitivity
reaction (HSR)

	ABC
	Onset of 1st  reaction:  median

onset – 9 days; approximately 90%

within 1st 6 weeks

Onset of rechallenge reactions:
within hours of rechallenge dose

Symptoms:  acute onset of symptoms (in descending frequency):  high fever, diffuse skin rash, malaise, nausea,

headache, myalgia, chills, diarrhea, vomiting, abdominal pain,
dyspnea, arthralgia, respiratory symptoms (pharyngitis, dyspnea/tachypnea)
With continuation of ABC, symptoms may worsen to include: hypotension, respiratory distress, vascular collapse

Rechallenge reactions: generally greater intensity than 1st reaction, can mimic anaphylaxis
	Approximately
8% in clinical trial (2-9%); 5% in retrospective analysis

	some HLA types 
ARV-na↑ve patients
Higher incidence of grade 3 or 4
HSR with 600mg once daily dose

than 300mg twice daily dose in one study (5% vs. 2%)


	Educate patients

about potential

signs and symptoms of HSR and need
for reporting of symptoms promptly

Wallet card with warning information for patients


	Discontinue ABC and other ARVs
Rule out other causes of symptoms

(e.g., intercurrent illnesses such as

viral syndromes, and other causes of skin rash, etc)

Most signs and symptoms resolve 48

hours after discontinuation of ABC

More severe cases:
Symptomatic support – antipyretic, fluid resuscitation, pressure support

(if necessary)

Do not rechallenge patients with
ABC after suspected HSR
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	Bleeding
episodes – increase in hemophiliac patients

	PIs
	Onset:  few weeks

Symptoms:  ( spontaneous bleeding tendency – in joints, muscles, soft tissues, and hematuria


	Frequency
unknown
	PI use in
hemophiliac

patients


	Consider using
NNRTI-based

regimen Monitor for spontaneus bleeding
	May require increase use of Factor VIII

products


	Bone marrow suppression


	ZDV
	Onset:   few weeks to months

Laboratory abnormalities:
 Anemia

 Neutropenia
Symptoms:  fatigue because of anemia; potential for increase bacterial infections because of neutropenia

	Anemia -1.1

to 4%

Neutropenia –
1.8-8%


	Advanced HIV

High dose
Pre-existing anemia or neutropenia;
Concomitant use of bone marrow suppressants (such as cotrimoxazole, ribavirin, ganciclovir, etc.)


	Avoid use in patients at risk

Avoid other bone marrow suppressants if possible
Monitor CBC with differential at least every three months
(more frequently in patients at risk)


	 Switch to another NRTI if there is  alternative option;
 Discontinue concomitant bone marrow suppressant if there is alternative option;

otherwise:
For neutropenia:
Identify and treat other causes

Consider treatment with filgrastim

For anemia:
Identify and treat other causes of anemia

(if present)

 Blood transfusion if indicated

 Consider rythropoietin therapy

	Hepatotoxicity

(clinical hepatitis or asymptomatic

serum
transaminase elevation)

	All

NNRTIs;

All PIs; All NRTIs


	Onset:
NNRTI – for NVP - 2/3 within 1st
12 weeks
NRTI – over months to years PI – generally after weeks to months
Symptoms/Findings:
NNRTI – asymptomatic to non­ specific symptoms such as anorexia, weight loss, or fatigue.

Approximately ½ of patients with

NVP-associated symptomatic hepatic events present with skin rash.

NRTI –

 ZDV, ddI, d4T - may cause hepatotoxicity associated with lactic acidosis with

microvesicular or macrovesicular
hepatic steatosis because of mitochondrial toxicity

 3TC, FTC, or tenofovir – HBV
co-infected patients may develop severe hepatic flare when these drugs are withdrawn or when resistance develops.
PI –

 Clinical hepatitis & hepatic decompensation have been reported with TPV/RTV. Underlying liver disease
increases risk.

 Generally asymptomatic, some with anorexia, weight loss, jaundice, etc.


	Varies with the

different agents

	Hepatitis B or C co­

infection

Alcoholism
Concomitant hepatotoxic drugs
For NVP-associated hepatic events – female w/ pre-NVP CD4  >250cells/mm3 or male w/ pre-NVP CD4  >400cells/mm3

	NVP – monitor
liver associated enzymes at baseline, 2 & 4
weeks, then monthly for 1st 3 months; then every
3 months
TPV/RTV­   contraindicated in patients with moderate to severe hepatic insufficiency; for other patients follow “frequently” during treatment

Other agents: monitor liver- associated enzymes at least every 3-4 months or more frequently in patients at risk


	Role out other causes of hepatotoxicity –

alcoholism, viral hepatitis, chronic HBV

w/ 3TC,  FTC or TDF withdrawal, or

HBV resistance, etc.

For symptomatic patients:
Discontinue all ARV (with caution in patients with chronic HBV infection treated w/ 3TC, FTC and/or TDF) and other potential hepatotoxic agents

After symptoms subside & serum transaminases returned to normal, construct a new ARV regimen without the potential offending agent(s)

For asymptomatic patients:
If ALT > 5-10x ULN, some may consider discontinuing ARVs, others may continue therapy with close monitoring
After serum transaminases returned to normal, construct a new ARV regimen without the potential offending agent(s)

Note:  Please refer to information regarding NVP-associated symptomatic hepatic events & NRTI-associated lactic acidosis with hepatic steatosis in this table

	Nephrolithiasis/ urolithiasis/ crystalluria


	IDV – most frequent

	Onset: any time after beginning of therapy – especially at times of reduced fluid intake
Laboratory abnormalities: pyuria, hematuria, crystalluria; rarely – rise in serum creatinine & acute renal failure

Symptoms:  flank pain and/or abdominal pain (can be severe), dysuria, frequency

	2.4% of nephrolithiasis   reported in clinical trials

(4.7% -34.4% in different trials)


	History of nephrolithias
Patients unable to maintain adequate fluid intake

High peak IDV

concentration
 duration of exposure

	 Drink at least 1.5 to

2 liters of non­

caffeinated fluid
(preferably water)

per day
 Increase fluid intake at first sign of darkened urine
 Monitor urinalysis and serum
creatinine every 3-6
months

	Increase hydration
Pain control

May consider switching to alternative agent or therapeutic drug monitoring if

treatment option is limited

Stent placement may be required
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	Nephrotoxicity
	IDV Potetially TDF
	Onset:
IDV – months after therapy
TDF – weeks to months after therapy
Laboratory and other findings:
IDV:   serum creatinine, pyruria; hydronephrosis or renal atrophy
TDF:   serum creatinine, proteinuria, hypophosphatemia, glycosuria, hypokalemia, non-anion gap metabolic acidosis
Symptoms:
IDV:  asymptomatic; rarely develop to end stage renal disease
TDF:  asymptomatic to signs of nephrogenic diabetes insipidus, Fanconi Syndrome

	Not known
	History of renal disease
Concommitant use of nephrotoxic drugs

	Avoid use of other
nephrotoxic drugs
Adequate hydration if on IDV therapy

Monitor serum creatinine, urinalysis, serum potassium and phosphorus in patients at risk


	Stop offending agent, generally

reversible

Supportive care
Electrolyte replacement as indicated
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	Pancreatitis
	ddI alone;
ddI + d4T; ddI + hydroxyurea

(HU) or ribavirin
(RBV);

3TC in children


	Onset:  usually weeks to

months
Laboratory abnormalities: increased serum amylase and lipase
Symptoms:  post-prandial abdominal pain, nausea, vomiting


	ddI alone – 1-7%

ddI with HU -  by 4-5 fold ddI with RBV, d4T or  TDF
-  frequency
3TC in children – early trials: 14-18%; later trial -

<1%
	High intraceullar
and/or serum ddI
concentrations
History of pancreatitis

Alcoholism
Hypertriglyceridemia
Concomitant use of ddI with d4T, HU, or RBV

Use of ddI + TDF without ddI dose reduction


	ddI should not be

used in patients

with history of pancreatitis

Avoid concomitant use of ddI with d4T, HU or RBV

 Reduce ddI dose when used with TDF

 Monitoring of amylase/lipase in asymptomatic patients is generally not recommended

	Discontinue offending agent(s)
Symptomatic management of pancreatitis – bowel rest, IV hydration, pain control, then gradual resumption of oral intake

Parenteral nutrition may be necessary in patients with recurrent symptoms upon resumption of oral intake
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	Skin rash
	NVP > EFV, DLV; ABC, APV,  f-APV, ATV, TPV/RTV
	Onset:  within first few days to weeks after initiation of therapy

Symptoms:  most rashes are mild to moderate in nature; diffuse maculopapular rash with or without pruritus; severe rash, rash with fever or with mucus membrane involvement warrants immediate discontinuation of ARV

TPV-RTV - Rash accompanied by joint pain/ stiffness, throat tightness, or generalized pruritus have been reported.
Note:  Please also see sections on Stevens- Johnson Syndrome & Systemic Hypersensitivity Reaction

	All Grades (severe) NVP:

14.8% (1.5% severe)
EFV:

26% (1% grades 3- 4) DLV:

35.4% (4.4% grades 3-4)
ABC:

<5% in pts w/o HSR APV:
20-27% (1.0% grades 3-4)

f-APV:
19% (< 1% grades 3-4) ATV:
21% (<1% severe)
TPV/RTV 14% female & 8­

10% male in Phase 2/3 trials;

33% in female HIV- subjects in Phase 1 study with ethinyl estradiol


	  NVP – female, Black, Asian, Hispanic

  f-APV, APV, TPV – sulfonamide derivative – potential for cross hypersensitivity with other sulfa drugs

  TPV – female gender associated with an increased frequency of skin rash associated with TPV

  EFV – higher incidence in children

	NVP – always use a

2-week low dose lead-in period
Avoid use of corticosteroid during NVP dose escalation – may increase incidence of rash

Patient education – advise to report first sign of rash

Most experts suggest avoidance of EFV or DLV in patients with history of severe

rash from NVP, and vice versa

	Mild to moderate rash may be managed by symptomatic treatment with antihistamine and continuation of offending agent
Discontinue therapy if skin rash progresses to severe in nature

(accompanied by blisters, fever, mucous membrane
involvement, conjunctivitis, edema, or arthralgias) or in

presence of systemic symptoms
(including fever)
Do not restart offending medication in case of severe rash
If rash develops during first 18 weeks of NVP treatment – obtain serum transaminases to rule out symptomatic hepatic event
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	Adverse
effects

	Causative
ARVs

	Onset/clinical manifestation
	Estimated
frequency

	Risk Factors
	Prevention/
monitoring

	Management


	Cardiovascular

effects

	Possibly
all PIs;
maybe except
for ATV

	Onset: months to years after
beginning of therapy
Presentation:  premature coronary artery disease

	3-6 per 1000/pt
years

	Other risk factors
for cardiovascular disease such as
smoking, age, hyperlipidemia, hypertension,
diabetes mellitus, family history of premature
coronary artery disease and personal history of
coronary artery disease

	Assess each
patient’s cardiac risk factors
Consider non-PI
based regimen
Monitor & identify pts w/ hyperlipidemia or hyperglycemia
Counseling for life style modification
- smoking cessation, diet, and
exercise

	Early diagnosis, prevention, and
pharmacologic management of other cardiovascular risk factors such as hyperlipidemia, hypertension, and insulin-
resistance/diabetes mellitus
Assess cardiac risk factors
Lifestyle modifications: diet, exercise, and/or smoking cessation
Switch to agents with less propensity for increasing cardiovascular risk factors, ie
NNRTI- or ATV-based regimen & avoid
d4T use
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	Adverse
effects

	Causative
ARVs

	Onset/clinical manifestation
	Estimated
frequency

	Risk Factors
	Prevention/
monitoring

	Management


	Hyperlipidemia
	All PIs(except
ATV); d4T; EFV (to
a lesser extent)

	Onset:   weeks to months
after beginning of therapy
Presentation:
All PIs except ATV – ( in
LDL & total cholesterol (TC)
& triglyceride (TG), ( in
HDL
LPV/r & RTV –
disproportionate  in TG
d4T – mostly  in TG; may also have in LDL & total cholesterol (TC)
EFV or NVP:  in HDL, slight  TG
	Varies with
different agents;
47% -75% of pts receiving PI in some clinics;
Swiss Cohort:
TC & TG –
1.7-2.3x higher in pts receiving
(non-ATV) PI

	Underlying
hyperlipidemia
Risk based on
ARV therapy
PI:
LPV/r & RTV > NFV & APV > IDV & SQV > ATV;
NNRTI: less than
PIs;
NRTI: d4T > ZDV
& TDF

	Use non-PI, non­
d4T based regimen
Use ATV-based regimen
Fasting lipid profile at baseline,
3-6 months after starting new
regimen, then annually or more
frequently if indicated (in high risk patients, or patients with
abnormal baseline levels)

	Follow ACTG guidelines’s
recommendations for management 
Assess cardiac risk factor
Lifestyle modification: diet, exercise, and/or smoking cessation
Switching to agents with less propensity for causing hyperlipidemia
Pharmacologic Management:
 total cholesterol, LDL, TG 200-500 mg/dL:  “statins” – pravastatin or atorvastatin 

TG > 500 mg/dL – gemfibrozil or micronized fenofibrate
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	Onset/clinical manifestation
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frequency

	Risk Factors
	Prevention/
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	Management


	Insulin

resistance/ Diabetes

mellitus

	All PIs
	Onset:   weeks to months
after beginning of therapy
Presentation: Polyuria, polydipsia, polyphagia, fatigue,
weakness; exacerbation of hyperglycemia in patients
with underlying diabetes

	Up to 3-5% of
patients developed diabetes in some series

	Underlying
hyperglycemia, family history of diabetes mellitus

	Use PI-sparing
regimens
Fasting blood glucose 1-3 months after starting new regimen, then at least every 3-6 months

	Diet and exercise
Consider switching to an NNRTI-based regimen
Metformin
“glitazones”
Sulfonylurea
Insulin


	Osteonecrosis
	All PIs16
	Clinical Presentation
(generally similar to non-HIVpopulation):
Insidious in onset, with subtle symptoms of mild to moderate periarticular pain
85% of the cases involving one or both femoral heads, but other bones may also be affected
Pain may be triggered by weight bearing or movement

	Reported
incidence on the rise.
Symptomatic osteonecrosis:
0.08% to
1.33%; Asymptomatic osteonecrosis:
4% from MRI
reports

	Diabetes
Prior steroid use
Old age
Alcohol use
Hyperlipidemia
Role of ARVs and osteonecrosis  – still controversial

	Risk reduction
(e.g., limit steroid and alcohol use)
Asymptomatic cases w/ < 15% bony head involvement – follow with MRI every 3-6
months x 1 yr, then every 6 mon
x 1 yr, then annually – to
assess for disease progression

	Conservative management:
  weight bearing on affected joint;
 Remove or reduce risk factors
 Analgesics as needed
Surgical Intervention:
Core decompression +/- bone grafting –
for early stages of disease
For more severe and debilitating disease
– total joint arthroplasty
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	Prevention/
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	Management


	Central nervous
system effects

	EFV

	Onset: begin with first few doses

Symptoms:  may include one or more of the following:

drowsiness, somnolence, insomnia, abnormal dreams, dizziness, impaired concentration & attention span, depression, hallucination;

exacerbation of psychiatric
disorders; psychosis; suicidal ideation

Most symptoms subside or diminish after 2-4 weeks


	> 50% of

patients may have some symptoms

	Pre-existing or

unstable psychiatric

illnesses;

Use of concomitant drugs with CNS effects

	 Take at bedtime or 2-3
hours before bedtime;
 Take on an empty stomach to reduce drug concentration & CNS effects

 Warn patients regarding restriction of risky activities – such as operating heavy machinery during the 1st
2-4 weeks of therapy

	 Symptoms usually diminish or

disappear after 2-4 weeks
 May consider discontinuing therapy if symptoms persist and cause significant impairment in daily function or exacerbation of psychiatric illness
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	Adverse Effects Compromising Quality of Life and/or With Potential Impact on Medication Adherence
 (listed in alphabetical order)

	Adverse
effects

	Causative
ARVs

	Onset/clinical manifestation
	Estimated
frequency

	Risk Factors
	Prevention/
monitoring

	Management


	Fat

maldistribution


	PIs, d4T
	Onset:  gradual - months after

initiation of therapy

Symptoms:
Lipoatrophy – peripheral fat loss manifested as facial thinning, thinning of extremities and buttocks (d4T)
Increase in abdominal girth, breast size, and dorsocervical fat pad (buffalo hump)

	High – exact
frequency uncertain; increases with duration on offending agents

	Lipoatrophy – low
baseline body mass index

	None to date
	 Switching to other agents –
may slow or halt progression,

however, may not reverse effects

 Injectable poly-L-lactic acid for treatment of facial lipoatrophy
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	Adverse
effects

	Causative
ARVs

	Onset/clinical manifestation
	Estimated
frequency

	Risk Factors
	Prevention/
monitoring

	Management


	Gastrointestinal

(GI) intolerance

	All PIs,

ZDV, ddI


	Onset:  Begin within first doses

Symptoms:
 Nausea, vomiting, abdominal pain – all listed agents

 Diarrhea – commonly seen with NFV, LPV/r, & ddI buffered formulations


	Varies with

different agents

	All patients
	Taking with food may
reduce symptoms (not recommended for ddI or unboosted IDV)
Some patients may require antiemetics or

antidiarrheals pre­ emptively to reduce symptoms

	May spontaneously resolve or

become tolerable with time; if not:

For nausea & vomiting, consider:
Antiemetic prior to dosing

Switch to less emetogenic

ARV

For diarrhea, consider:
 Antimotility agents – such as loperamide, diphenoxylate/atropine
Calcium tablets

Bulk-forming agents, such as psyllium products

Pancreatic enzymes

In case of severe GI loss:
Rehydration & electrolyte replacement as indicated
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	Adverse
effects

	Causative
ARVs

	Onset/clinical manifestation
	Estimated
frequency

	Risk Factors
	Prevention/
monitoring

	Management


	Peripheral
neuropathy

	ddI, d4T,
ddC

	Onset:  weeks to months after

initiation of therapy (may be

sooner in patients with pre-existing neuropathy)
Symptoms:
 Begins with numbness &

paresthesia of toes and feet;

 May progress to painful neuropathy of feet and calf;
 Upper extremities less frequently involved

 Can be debilitating for some patients.

 May be irreversible despite discontinuation of offending agent(s)

	ddI: 12-34%

in clinical trials

d4T: 52% in monotherapy trial

ddC: 22-35% in clinical trials

Incidence increases with prolonged exposure

	 Pre-existing

peripheral
neuropathy;
 Combined use of these NRTIs or concomitant use of other drugs which may cause neuropathy
 Advanced HIV

disease
 High dose or concomitant use of drugs which may increase ddI intracellular activities

(e.g., HU or RBV)


	Avoid using these agents
in patients at risk – if possible
Avoid combined use of these agents
Patient query at each encounter

	May consider discontinuing
offending agent before pain becomes disabling – may halt further progression, but symptoms maybe irreversible Pharmacological management
(with variable successes):
Gabapentin (most experience), tricyclic antidepressants, lamotrigine,

oxycarbamazepine (potential

for CYP interactions), topiramate, tramadol

Narcotic analgesics
Capsaicin cream
Topical lidocaine
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	HIV-Related Drugs with Overlapping Toxicities



	Bone Marrow

Suppression


	Peripheral

Neuropathy
	Pancreatitis
	Nephrotoxicity
	Hepato
      toxicity
	       Rash
	  Diarrhea
	  Ocular

  Effects



	AmphotericinB 
Cidofovir
Cotrimoxazole
Cytotoxic
Chemotherapy
Dapsone Flucytosine Ganciclovir Hydroxyurea Interferon- Linezolid Peginterferon- Primaquine Pyrimethamine
Ribavirin
Rifabutin
Sulfadiazine
Trimetrexat

Valganciclovir

Zidovudin
	Didanosine
Isoniazid Linezolid Stavudine Zalcitabine

	Cotrimoxazole
Didanosine
Lamivudine
(children) Pentamidine Ritonavir Stavudine
Zalcitabine

	Acyclovir (IV,
high dose) Adefovir Aminoglycosides Amphotericin B Cidofovir Foscarnet Indinavir Pentamidine
Tenofovir

	Azithromycin
Clarithromycin Delavirdine Efavirenz Fluconazole Isoniazid Itraconazole Ketoconazole Nevirapine
NRTIs
PI (esp. Tipranavir)
Rifabutin
Rifampin
Voriconazole

	Abacavir
Amprenavir Atazanavir Atovaquone Cotrimoxazole Dapsone Delavirdine Efavirenz Fosamprenavir Nevirapine Sulfadiazine Tipranavir
Voriconazole

	Atovaquone
Clindamycin
Didanosine
(buffered formulations)
Fos­ amprenavir
Lopinavir/
ritonavr Nelfinavir Ritonavir
Tipranavir

	Cidofovir
Didanosine Ethambutol Linezolid Rifabutin
Voriconazole




Immune Reconstitution Syndrome

16.1. Background
For most patients, initiating antiretroviral therapy (ART) improves immune responses to a wide range of opportunistic pathogens. The process of ART-induced immune reconstitution typically is uneventful. However, a small percentage of patients develop inflammatory disease in response to specific opportunistic pathogens within a few weeks or months of initiating therapy. This exuberant inflammatory response has been called the immune reconstitution syndrome (IRS), and is also known as immune reconstitution inflammatory syndrome (IRIS) or immune reconstitution disease (IRD). Up to 30 percent of HAART responders developed one or more inflammatory syndromes consistent with IRIS in two large case series .IRS may present as the following:
An exacerbation of a partially or successfully treated opportunistic infection (OI)

A previously undiagnosed (sub clinical) OI IRS may occur in response to many pathogens, including Mycobacterium tuberculosis (TB), Mycobacterium avium complex (MAC), cytomegalovirus (CMV), Cryptococcus, Pneumocystis, Toxoplasma, hepatitis B, and varicella zoster virus. Many of the IRS cases reported in the literature have occurred within a few months of initiating ART and in the context of a rapid and marked rise in CD4count from very low pretreatment levels (often <50- 100 cells/μL)]. One important exception to this general rule is tuberculosis. IRIS secondary to preexisting M. tuberculosis infection may occur in individuals with CD4 counts >200.  The specific mechanisms involved in the pathogenesis of IRS are not well understood and may vary from one infection to another. However, experts believe that IRS is caused by an enhanced immune response to disease-specific antigens, which leads to an overproduction of inflammatory mediators. IRS may be difficult to identify in clinical practice because the clinical presentation is nonspecific. IRS must be distinguished from other causes of disease such as the presentation of a new OI or other illness, failure of treatment of a previously identified OI, or drug toxicity. The severity of IRS varies widely, from mild to life threatening. Treatment varies according to the specific pathogen and clinical situation, but typically includes continuing ART if possible, treating the OI as indicated, and adding anti-inflammatory therapy as needed.
16.2. Clinical Presentation
IRS is largely a clinical diagnosis. To consider IRS in the differential diagnosis, the clinician must recognize not only the clinical findings (typical or atypical) of a specific OI, but also the temporal association with initiation of ART and increase in the CD4 cell count. 
16.2.1. Tuberculosis

The signs and symptoms of TB IRS may include high fevers, new or worsening lymphadenopathy (mediastinal or peripheral), worsening of pulmonary symptoms and infiltrates, and new or increasing pleural effusions. Nonpulmonary presentations may include expanding central nervous system lesions, skin or visceral abscesses, bone lesions, or hypercalcemia. In a patient who is receiving therapy for active TB, the onset of TB IRS typically occurs 1-6 weeks after the patient begins ART.

16.2.2. Mycobacterium avium Complex
Lymphadenitis and fever are the characteristic symptoms of MAC IRS, but pulmonary and other symptoms may develop. These and the other signs and symptoms of MAC IRS may be clinically indistinguishable from active MAC. In contrast to disseminated MAC, MAC IRS is associated with a rapid and striking increase in CD4 count (usually from <50 cells/μL to >100 cells/μL), and bacteremia usually is absent. MAC IRS can be mild and localized or it can be severe, requiring systemic anti-inflammatory therapy in addition to anti-MAC therapy.
16.2.3. Cytomegalovirus.CMV retinitis

CMV retinitis may occur in patients with a history of CMV retinitis or in patients with no previous evidence of retinitis. In those with a previous diagnosis of CMV retinitis, a new opacified retinal lesion develops, frequently at the site of an earlier lesion. CMV retinitis IRS is identical to active CMV retinitis on ophthalmologic examination. Clinical information, therefore, will inform the diagnosis, and patients should be monitored closely. As with other IRS reactions, symptoms will be associated temporally with initiation of ART and a recent increase in CD4 count. In patients who were adequately treated for CMV and who experience IRS, serial ophthalmologic exams will reveal that the lesions clear without a new or different therapy for CMV. This clinical picture differs from that of retinal lesions caused by active CMV infection and uncontrolled CMV replication, in which lesions will increase in size or new lesions will appear, if CMV therapy has not been introduced or changed.
CMV vitreitis and CMV uveitis 
CMV vitreitis and CMV uveitis are seen exclusively in people with previous CMV retinitis infection who responded to ART:
CMV vitreitis: IRS is an alarming syndrome but a benign one. Patients who are receiving anti-CMV therapy typically present with acute onset of blurred vision and “floaters” caused by posterior segment inflammation. Ophthalmologic exam reveals numerous inflammatory cells in the vitreous humor. Symptoms usually resolve in 1 month without specific treatment and without any lasting visual effects.

CMV uveitis: In patients with a history of CMV retinitis, CMV uveitis IRS may occur within months of ART initiation, but typically is a late complication, occurring about 3 years after patients begin ART. Uveitis is painless and primarily involves inflammation in the iris, the ciliary body, and the choroid layers. However, CMV uveitis may have serious sequelae. It often results in macular edema, epiretinal membrane formation, or cataracts, which can lead to permanent vision loss. Because of the risk of vision loss, clinicians should have a high index of suspicion for CMV uveitis.
16.2.4. Cryptococcal Meningitis
In patients with or without previously diagnosed cryptococcal meningitis, presentation of cryptococcal IRS typically includes fever, headache, and meningeal signs and symptoms. Onset has been reported between 1 week and 11 months after initiating ART. Lymphadenitis also has been reported. 
16.2.5. Pneumocystis jiroveci Pneumonia
Pneumocystis jiroveci pneumonia (PCP) IRS may occur in patients with current or recent PCP who are starting ART in the early weeks after initiation oPCP treatment. IRS may present as worsening pulmonary symptoms and high fever in patients who had been improving on PCP therapy or in patients with recent successful treatment of PCP. Chest x-rays may show worsening lung involvement, and oxygen saturation or arterial blood gas measurements may show worsening hypoxia or alveolar-arterial oxygen gradient. PCP IRS may sometimes cause severe acute respiratory failure.
16.2.6. IRIS due to preexisting infection with JC virus 
HIV-infected patients co-infected with JC virus may develop progressive multifocal leukoencephalopathy (PML) after CD4 cell counts drop below 200/µL.Although most HIV-infected patients with PML improve after three to six months of continued HAART, about 10 to 20 percent of patients may develop new or worsening neurologic symptoms associated with enlarging CNS lesions that show secondary enhancement after infusion of contrast agents (a finding not typically present in AIDS patients with PML). In some cases IRIS associated with JC virus may directly or indirectly result in a fatal outcome despite an excellent virologic response to HAART, even if adjunctive corticosteroid therapy is used. Most cases of IRIS associated with JC virus infection occurs three to six weeks after HAART is begun. Biopsy in such cases reveals extensive demyelination and surrounding inflammation 
16.2.7. IRIS associated with hepatitis B and C
Symptoms and laboratory abnormalities suggesting worsening hepatitis may occur in patients co infected with HCV or HBV following HAART. Affected patients typically have elevated serum liver enzymes accompanied by fevers, night sweats, anorexia, nausea, fatigue, tender hepatomegaly, and jaundice. Some patients have developed symmetric inflammatory polyarthralgias, sometimes associated with mixed cryoglobulinemia , while others have developed porphyria cutanea tarda . IRIS associated with hepatitis viruses B and C usually occur within two to eight weeks of initiation of HAART but onset may be delayed for up to nine months.  Because elevated liver enzymes in co-infected patients treated with HAART can be due to a variety of causes such as hepatotoxic drug effects (as can be seen with protease inhibitors or nevirapine), drug-induced lactic acidosis, withdrawal of lamivudine therapy, Kaposi's sarcoma, or other infectious causes such as new infection with other hepatotrophic viruses. it is often difficult to establish a definitive diagnosis of IRIS. 
16.3. Diagnostic Evaluation
In the appropriate clinical setting (especially in patients with advanced AIDS who recently initiated ART), IRS should be considered in the differential diagnosis of patients who present with new or worsening symptoms. It is important to rule out new, incompletely treated, or untreated infections; malignancy; Drug toxicity; hypersensitivity reaction Failure of ART; progression of AIDS other illnesses before concluding that the patient has IRS. The workup of the patient with possible IRS will depend on the specific clinical presentation. Perform laboratory tests, blood cultures, and other diagnostic tests as appropriate to the individual patient. These may include the following:

Complete blood count (CBC) with differential, 
Electrolytes and creatinine,
Liver function tests

CD4 cell count and HIV viral load

Blood cultures for bacteria, acid-fast bacteria (MAC), fungi

Chest x-ray; other radiographic studies

Sputum stain and culture

Biopsy or culture of skin or other lesions

Lumbar puncture and cerebrospinal fluid studies

Ophthalmologic examination
16.4. Treatment: 
Prevention and treatment recommendations from randomized, prospective trials are lacking for IRS. However, most cases of IRS reported in the literature appeared to resolve within a matter of weeks with the following:
· Continuing the current ART regimen (unless the clinical presentation was life threatening)

· Treating the OI as indicated 

· If indicated, administering anti-inflammatory medications (nonsteroidal drugs or systemic corticosteroids) to suppress the inflammatory process

For patients with recent OIs that resolved with a full course of appropriate therapy, it is not always necessary to resume antimicrobial therapy or to change maintenance therapy. For example, if a patient with TB IRS finished a full course of treatment for TB, repeat treatment is not indicated. If a patient with previously treated cryptococcal meningitis is receiving maintenance therapy and IRS develops, the therapy does not need to be altered. However, if IRS reveals a new, untreated OI, that infection should be treated appropriately.
Drug interaction        
Drug interaction is a severe problem in ART. PLWHA are forced to take a good deal of different agents due to concomitant diseases or manifestation of HIV and AIDS. Though some drugs are genuinely contraindicated, most drugs that show interactions can still be

given in combination; however, the probability of side-effects is then greater, and they should be closely monitored. Tables 13 to15 illustrate interactions of drugs with NNRTIs and with PIs.
	Table 13
	Drug Interactions Among Antiretroviral and Other Drugs: Protease Inhibitors (PIs)

	Drugs Affected

Lopinavir + Ritonavir (LPV/r)
	Indinavir (IDV)
	Lopinavir + Ritonavir (LPV/r)

	ANTIFUNGALS


	Itraconazole

	Level: When IDV 600 mg Q8H given with itraconazole 200 mg bid, IDV AUC similar to IDV 800 mg Q8H.

Dose: IDV 600 mg Q8H;

Itraconazole: Do not exceed 200 mg BID.
	Levels: Itraconazole ↑ when administered with LPV/r.

Dose: Itraconazole – consider not exceeding 200 mg/day, or monitor level andtoxicity.

	Ketoconazole

	Levels: IDV ↑ 68%.

Dose: IDV 600 mg Q8H.
	Levels: LPV AUC ↓13%. Azole↑3-fold.

Dose: Use with caution; do not exceed 200 mg ketoconazole daily.

	Voriconazole

	Levels: No significant changes in AUC of azole or IDV (healthy subjects). See RTV recommendations if boosted with RTV.

Dose: Standard
	Voriconazole AUC ↓ 39% with RTV 100 mg BID; Co-administration is not

recommended unless the benefit outweighs the risk.

	ANTI-MYCOBACTERIALS

	Clarithromycin

	Levels: Clarithromycin ( 53%.

No dose adjustment.
	Levels: ↑ Clarithromycin AUC 77%.

Dose: Adjust clarithromycin dose for moderate and severe renal impairment.

	Rifabutin

	Levels: IDV ↓ 32%. Rifabutin ↑ 2X.

Dose: ↓ rifabutin to 150 mg per day or 300 mg 3x/week. IDV

1,000 mg Q8H.

If RTV boosted, rifabutin 150mg QOD or 3x /week continue current dose of boosted IDV.
	Levels: Rifabutin AUC ↑ 3-fold. 25-O-desacetyl metabolite ↑ 47.5-fold.

Dose: Decrease rifabutin dose to 150 mg QOD or 3x/week; LPV/r: Standard.



	Rifampin 
	Levels: IDV (unboosted) ↓ 89%; IDV (boosted) ↓ 87%;

Should not be co administered.
	Levels: LPV AUC ↓ 75%.*

Should not be co administered.

	HORMONAL CONTRACEPTIVES

	
	Levels: Norethindrone ↑ 26%. Ethinylestradiol ↑ 24%.

No dose adjustment.
	Levels: ethinyl estradiol ↓ 42%.

Use alternative or additional method.

	LIPID–LOWERING AGENTS

	Atorvastatin

	Levels: Potential for increase in atorvastatin levels.

Use lowest possible starting dose of atorvastatin with careful monitoring.
	Atorvastatin AUC ↑ 5.88-fold. Use lowest possible starting dose of

atorvastatin with careful monitoring.

	Simvastatin

Lovastatin
	Levels: Potential for large increase in statin levels. Avoid concomitant use.
	Levels: Potential for large increase in statin levels. Avoid concomitant use.


	ANTICONVULSANTS

	Carbamazepine

Phenobarbital

Phenytoin

	Carbamazepine markedly ↓ IDV AUC. Consider alternative

anticonvulsant, ritonavir-boosting, and/or monitoring IDV level.


	Many possible interactions: carbamazepine: ↑ levels when co-administered with RTV. Use with caution. Monitor anticonvulsant levels. Phenytoin: ↓levels of LPV, RTV, and ↓ levels of phenytoin when administered together.

Avoid concomitant use or monitor LPV level.

	METHADONE

	No change in methadone levels.


	Methadone AUC ↓ 53%. Opiate withdrawal may occur.

Monitor and titrate dose if needed.

May require ↑ methadone dose.

	ERECTILE DYSFUNCTION AGENTS

	Sildenafil

	Sildenafil AUC ↑ 3-fold. Use cautiously. Start with reduced dose

of 25 mg every 48 hours and monitor for adverse effects.
	Sildenafil AUC ↑ 11-fold in combination with RTV. Do not exceed 25 mg every 48 hours.



	MISCELLANEOUS

	Grapefruit juice ↓ IDV levels by 26%. Vitamin C >1 gram/day ↓
IDV AUC by 14% and Cmin by 32%.

Amlodipine: Amlodipine AUC ↑ 90% when co-administered with IDV/RTV. No change in IDV/RTV levels. Monitor closely.
	LPV/r levels unchanged when tablets are given with omeprazole or ranitidine. 



	Table 13
	Drug Interactions Among Antiretroviral and Other Drugs Protease Inhibitors (PIs)

	Drugs Affected

Lopinavir + Ritonavir (LPV/r)
	Nelfinavir (NFV)

	Ritonavir* (RTV)

	ANTIFUNGALS

	Itraconazole

	No data, but potential for bi-directional inhibition between itraconazole and PIs; monitor for toxicities.


	No data, but potential for bi-directional inhibition between itraconazole and RTV;

Monitor for toxicities.

Dose: Dose adjustment for patients receiving > 400 mg itraconazole may be needed, or consider monitoring itraconazole level.

	Ketoconazole

	No dose adjustment necessary.

	Levels: ketoconazole ↑ 3X.

Dose: Use with caution; do not exceed 200 mg ketoconazole daily.

	Voriconazole

	No data, but potential for bi-directional inhibition between voriconazole and PIs exists; monitor for toxicities.

	Levels: voriconazole AUC ↓ 82% when co-administered with 400 mg BID of RTV, and concomitant therapy of voriconazole with RTV 400 mg BID or higher is contraindicated. Voriconazole AUC ↓ 39% with RTV 100 mg BID; administration of voriconazole and RTV 100 mg is not recommended unless benefit outweighs risk.

	ANTI-MYCOBACTERIALS

	Clarithromycin

	No data.


	Levels: Clarithromycin ↑ 77%.

Dose: Adjust clarithromycin dose for moderate and severe renal impairment.


	Rifabutin

	Levels: NFV ↓ 32% if 750 mg Q8H dose given; no change if 1,250 mg Q12H dose used. Rifabutin ↑ 2X.

Dose: ↓ rifabutin to 150 mg QD or 300 mg 3x/wk.  NFV1,250 mg BID.
	Levels: Rifabutin ↑ 4X.

Dose: ↓ rifabutin to 150 mg QOD or dose 3x/week.

RTV: Maintain current dose.

	Rifampin 

	Levels: NFV ↓ 82%.

Should not be co administered.

	Levels: RTV ↓ 35%. Increased liver toxicity possible. Co-administration may lead to loss of virologic response if RTV sole PI. Alternative antimycobacterial agents, such As rifabutin, should be considered. Should not be co administered.

	HORMONAL CONTRACEPTIVES

	
	Levels: Norethindrone ↓ 18%. Ethinyl estradiol ↓ 47%. Use alternative or additional method.
	Levels: Ethinyl estradiol ↓ 40%.

Use alternative or additional method.



	LIPID–LOWERING AGENTS

	Atorvastatin

	Atorvastatin AUC ↑ 74%. Use lowest possible startingdose of atorvastatin with careful monitoring.
	Levels: 450% ↑ when administered with SQV/RTV combination. Use lowest

possible starting dose of atorvastatin with careful monitoring.

	Simvastatin

Lovastatin

	Simvastatin AUC ↑ 505%. Potential for large increase in lovastatin AUC. Avoid concomitant use.
	Levels: Potential for large increase in statin levels. Avoid concomitant use.



	ANTICONVULSANTS

	Carbamazepine

Phenobarbital

Phenytoin

	Unknown, but may decrease NFV levels substantially.

Monitor anticonvulsant levels and virologic response.

Consider alternative anticonvulsant or NFV levels.
	Carbamazepine: ↑ serum levels when co-administered with RTV.

Use with caution. Monitor anticonvulsant levels.



	METHADONE

	NFV may decrease methadone levels, but opiate withdrawal rarely occurs. Monitor and titrate dose if needed. May require ↑ methadone dose.


	Methadone ↓ 37%. Monitor and titrate dose if needed.

May require ↑ methadone dose.



	ERECTILE DYSFUNCTION AGENTS

	Sildenafil

	Sildenafil AUC ↑ 2- to 11-fold. Use cautiously. Start with

reduced dose of 25 mg every 48 hours; monitor for adverse

effects.
	Sildenafil AUC ↑ 11-fold. Use cautiously. Start with reduced dose of 25 mg every 48

hours and monitor for adverse effects

	MISCELLANEOUS

	
	Many possible interactions.

Desipramine ↑ 145%; reduce dose.

Trazodone AUC ↑ 2.4-fold when given with RTV 200 mg BID. Use lowest dose of

trazodone and monitor for CNS and CV adverse effects.

Theophylline ↓ 47%; monitor theophylline levels.

RTV 100 mg BID significantly increases systemic exposure of inhaled (oral or nasal)

fluticasone and may predispose patients to systemic corticosteroid effects. Coadministration

not recommended unless benefit of fluticasone outweighs the risk.


	Table 14

	Drug Interactions Among Antiretroviral and Other Drugs NRTIs

	Drugs Affected

Lopinavir + Ritonavir (LPV/r)
	Efavirenz (EFV)

	Nevirapine (NVP)

	ANTIFUNGALS

	floconazole

	No clinically significant changes in EFV or fluconazole concentrations.


	Levels: NVP: Cmax, AUC, and Cmin ↑
100%. Fluconazole: No change.Risk of

hepatotoxicity may ↑ with this combination.

If co-administered, monitor NVP toxicity.

	Ketoconazole

	No data.


	Levels: Keto ↓ 63%. NVP ↑ 15%-30%.

Dose: Not recommended.

	Voriconazole

	Levels: EFV ↑ 44%. Voriconazole ↓
77%.

This combination is not recommended.


	Metabolism of voriconazole may be induced by NVP. Voriconazole may inhibit NNRTI metabolism. Carefully monitor for NNRTI toxicity and antifungal outcome

	ANTI-MYCOBACTERIALS

	Clarithromycin

	Levels: Clarithromycin ↓ 39%. Monitor for efficacy or use alternative agent.
	Levels: NVP ↑ 26%. Clarithromycin ↓ 30%.Monitor for efficacy or use alternative agent

	Rifabutin

	Levels: EFV unchanged. Rif ↓ 35%.

Dose: ↑ rifabutin dose to 450-600 mg

QD or 600 mg 3x/week.* EFV: Standard.
	Levels: NVP ↓ 16%.

No dose adjustment.

	Rifampin 

	Levels: EFV ↓ 25%.

Dose: Maintain EFV dose at 600mg QD

in patients weighing <50 kg or consider

↑ EFV to 800 mg QD.
	Levels: NVP ↓ 20%-58%. Virologic

consequences are uncertain; the potential for additive hepatotoxicity exists. Combination is not recommended; if used, co-administration should be done with careful monitoring.



	HORMONAL CONTRACEPTIVES

	
	Levels: Ethinyl estradiol ↑ 37%. No data on other component. Use alternative or additional methods.

	Levels: Ethinyl estradiol ↓ approx 20%. Use alternative or additional methods

	LIPID–LOWERING AGENTS

	Atorvastatin

	Levels: Atorvastatin AUC ↓43%; EFV

unchanged.

Dose: Adjust atorvastatin dose according

to lipid responses, not to exceed the

maximum recommended dose.
	No data.



	Simvastatin

Lovastatin

	Levels: Simvastatin AUC ↓ by 58%;

EFV unchanged.

Dose: Adjust simvastatin dose according

to lipid responses, not to exceed the

maximum recommended dose.
	No data.



	ANTICONVULSANTS

	Carbamazepine

Phenobarbital

Phenytoin

	Use with caution. CBZ and EFV AUCs

↓ 27% and 36%, respectively, when

combined. One case report showed low

EFV concentrations with phenytoin.

Monitor anticonvulsant and EFV levels.

If possible, alternative anticonvulsant

should be used.
	

	METHADONE

	Levels: Methadone ↓ 60%.

Opiate withdrawal common; increased

methadone dose often necessary. Titrate

methadone dose to effect.


	Levels: NVP unchanged. Methadone ↓
significantly. Opiate withdrawal common

when this combination is used; increased methadone dose often necessary. Titrate

methadone dose to effect

	ERECTILE DYSFUNCTION AGENTS

	Sildenafil

	
	

	MISCELLANEOUS

	Monitor warfarin when used concomitantly.
	No data.




	Table 15
	Drug Interactions Among Antiretroviral and Other Drugs: NRTIs

	Drugs Affected

	Didanosine (ddI) 
	Stavudine (d4T)
	Tenofovir (TDF))
	Zidovudine (ZDV

	Atazanavir (ATV)

	Levels: Buffered ddI + ATV simultaneously: ↓ AUC of ATV 87%. Take ATV with food 2 hrs before or 1 hr after buffered ddI.

Simultaneous EC ddI + ATV (with food): ↓ AUC of ddI 34%. ATV no change. Administer separately; ATV should be taken with food and

DdI-EC on an empty stomach.

	No data.

	ATV 400 mg + TDF 300 mg Levels:

ATV AUC ↓ 25% and Cmin

↓ 40%. TDF AUC ↑ 24%. Avoid

concomitant use without RTV.

ATV + RTV 300/100 mg QD + TDF

300 mg QD -

Levels: ATV AUC ↓ 25% and Cmin

↓23%; ATV Cmin higher with RTV

than without. TDF AUC ↑ 30%;

monitor for toxicities.

Dose: ATV + RTV 300/100 mg QD

co-administered with TDF 300 mg

QD.


	ZDV: No change in AUC but

30% ↓ in Cmin.
Significance unknown.



	Cidofovir,

Valganciclovir

	Buffered ddI + ganciclovir (GCV):

ddI AUC ↑ 50%-111%; GCV

AUC ↓ 21% when ddI

administered 2 hours prior to oral GCV; no change in IV GCV concentrations.

Appropriate doses for the combination of ddI and GCV have not been established.


	No data.


	Serum concentration of these drugs and/or tenofovir may be increased.

Monitor for dose-related toxicities.


	Ganciclovir + ZDV: No significant changes in levels for either drug.

Potential increase in

hematologic toxicities.



	Didanosine

	•


	Peripheral

neuropathy, lactic

acidosis, and

pancreatitis seen with this combination;

should be avoided

unless potential

benefit far outweighs

potential risks.


	Levels: ddI EC AUC ↑ by 48-60%,

Cmax ↑ by 48-64%

For patients >60 kg, 250 mg/day of

ddI EC is recommended; for patients

<60 kg, 200 mg EC ddI is

recommended; the ddI doses apply to

patients with creatinine clearanace

>60 mL/min.

Monitor for ddI-associated toxicities.


	No significant interactions.



	Indinavir (IDV)

	Buffered ddI and IDV

simultaneously:

Levels: ↓ AUC of IDV; take IDV

1 hr before or after buffered ddI.

EC ddI can be taken together with

IDV


	No significant PK

interaction.


	Levels: IDV Cmax ↑ 14%.

Dose: Standard.


	No significant PK interaction.



	Lopinavir/ritonavir

(LPV/r)

	No data.


	No data.


	LPV/r 400/100 mg AUC ↓ 15%;

TDF AUC ↑ 34%; clinical

significance of interaction is

unknown; monitor for tenofovir

toxicities.


	No data.



	Methadone

	Levels: EC ddI unchanged.

Buffered ddI AUC ↓ 63%;

methadone unchanged.

Dose: No change EC ddI. May

consider buffered ddI dose increase

or maintain standard.


	Levels: d4T ↓ 27%;

methadone

unchanged.

Dose: No dose

adjustment.


	No change in methadone or TDF levels.


	ZDV AUC ↑ 43%. Monitor for

ZDV-related adverse effects.



	Ribavirin

	Co-administration not

recommended. Ribavirin increases

the intracellular levels of the active

metabolite of ddI and may cause

serious toxicities.


	No data.


	Level: Ribavirin unchanged; no data

on TDF level.


	Ribavirin inhibits

phosphorylation of ZDV; this

combination should be avoided

if possible, or closely monitor virologic response.




Recreational drugs and ART interaction 
Very few data are available on interactions between antiretroviral (ARV) medications and recreational Drugs. Please refer to related guideline entitled as" Drug use and HIV. Clinical protocol for I.R.Iran" for detailed discussion.
Characteristics of available ARVs in I.R.Iran
At present there is 12 ARVs available in Iran .Their important clinical characteristics including their dosing are summarized in table 16.
	Table 16
	Characteristics of  ARVs available in I.R.Iran

	Generic Name
Trade name
	Formulation
	Dosing
Recommendations
	Food
Effect
	Storage

	Indinavir/
Crixivan

	 400 mg capsules

	800 mg every 8 hours;

With RTV:

[IDV 800 mg + RTV

100 or 200 mg] every 12

Hours

	For unboosted
IDV Levels decrease by 77%
Take 1 hour before or 2 hours after meals; may take with skim milk or low-fat meal For RTV-boosted IDV: Take with or without food
	Room
temperature

15-30ºC

(59-86ºF), protect from Moisture


	Nelfinavir
(NFV)/ Viracept

	250 mg tablets 

50 mg/g oral powder

	1,250 mg two time /day or 750 mg three times/day
	Levels increase 2­3 fold Take with meal or
	Room temperature 15-30ºC (59­ 86ºF)

	Ritonavir
(RTV)/ Norvir

	100 mg capsules

	600 mg every 12
hours* (when ritonavir is used as sole PI)
As pharmacokinetic booster for other PIs –

100 mg – 400 mg per day – in 1-2 divided
Doses

	Levels

increase
15%

Take with food if possible; this may improve tolerability

	Refrigerate

capsules

Capsules can be left at room temperature
(up to 25ºC or

77ºF) for <30
days;Oral solution should NOT be refrigerated

	Lopinavir +
Ritonavir
(LPV/r)/
Kaletra

	Each tablet

contains LPV
200 mg + RTV
50 mg
Oral solution: Each 5 mL

contains LPV
400 mg + RTV
100 mg
Note: Oral solution contains

42% alcohol

	LPV 400 mg + RTV
100 mg (2 tablets or 5
mL) twice daily

or
LPV 800mg + RTV
200mg (4 tablets or
10mL) once daily
(Note: once-daily dosing only recommended for treatment-na↑ve pts; not for patients receiving EFV, NVP, f-APV, or NFV)

With EFV or NVP: For treatment- experienced pts: LPV 600 mg + RTV
150 mg (3 oral tablets)

twice daily or
LPV 533 mg + RTV
133 mg (6.7 mL oral solution) twice daily with food
	Oral tablet ­

No food effect; take with or with Oral solution

- Moderately

fatty meal ↑

LPV AUC

& Cmin by

80% &

54%, respectively
; take with food

	Oral tablet is

stable at room temperature
Oral solution

is stable at 2

8C until date on label; is stable when stored at
room temperature
(up to 25ºC or

77ºF) for 2

Months


	Nevirapine

(NVP)/ Viramune


	200 mg
tablets or
50 mg/5 mL oral suspension
	200 mg  daily for 14
days; thereafter,
200 mg by mouth two times/day
	Take without
regard to meals

	

	Efavirenz

(EFV)/

Sustiva


	600 mg tablets

	600 mg daily on an
empty stomach, at or before bedtime
	High- fat/
high­ caloric meals increase peak plasma concentration s of capsules by 39% and tablets by
79%; take on an empty stomach
	

	Abacavir
(ABC) Ziagen

	Ziagen®
300 mg tablets or

20 mg/mL 
oral solution

	300 mg two

times/day; 
or

600mg once daily;

	Take

without regard to meals; Alcohol increases abacavir levels
	

	Lamivudine
(3TC) Epivir

	Epivir®
150 mg  and

10 mg/mL oral solution
	Epivir®
150 mg two times/day; or

300 mg daily
	Take

without regard to meals


	

	Didanosine
(ddI) Videx, Videx EC, Generic didanosine
enteric coated
(dose same as
Videx EC)

	Videx EC®
200 mg
Videx®  buffered tabs
200 mg

Videx®  buffered powders:
100, 167, 250 mg


	Body weight ≥
60kg: 400 mg once daily (buffered tablets or EC capsule); or 200 mg two times/day

(buffered tablets);

with TDF:

250 mg/day

daily (buffered

tablets or EC capsule); or 125mg two times/day

(buffered tablets)
with TDF: appropriate dose not established; probably
< 250 mg/day
	Levels decrease

55%;

Take 1/2 hour before or

2 hours after meal


	

	Stavudine
(d4T)
Zerit
	Zerit
40 mg capsules or

1mg/mL for oral solution


	body weight

>60 kg: 40 mg two times/day;

Body weight

<60 kg: 30 mg two times/day
	Take without regard to meals


	

	Tenofovir
Disoproxil
Fumarate (TDF) Viread

	Viread 300 mg tablet
	Viread 1 tablet once daily
	Take without regard to meals
	

	Zidovudine
(AZT, ZDV) Retrovir

	Retrovir®

100 mg capsules,

300 mg tablets,

10 mg/mL oral solution


	Retrovir®
300 mg two times/day or

200 mg three times/ day


	Take without regard to meals


	


                  

                nnexes 

Annex1
Table 1 Initial History Checklist
	Category
Subject 
Matter
	Questions



	History of Present Illness


	HIV Testing
	What was the date of your positive HIV test?

Did you have a previous test? If so, when was the last negative HIV test?

When do you think you were infected?

	Treatment Status
	Have you ever received care for HIV?

What was the date of your last HIV care visit?

Do you know what your first CD4 (T-cell) count was?

What was your lowest CD4 count?

What is your current CD4 count?

Do you have checked your viral load?

	Substance Use


	Do you use any street drug?

If so, what drugs and how do you use them (inject, smoke, inhale, etc)?

When was your last drug injection?

Have you shared your equipment with another person?

When did you last inhale a substance?

Or smoked substances?

Are you interested in treatment for alcohol or drug use?

	Transfusion

	Did you receive any blood or blood products? When?

	Occupational
	Have you had an on-the-job injury that involved contact with a body fluid?

What was the injury, and was HIV evaluation a part of the work injury follow-up?

	Tattoos
	Do you have any tattoos?

Were sterile needles and ink-wells used to place your tattoo?

	HIV-Related Illnesses
	What opportunistic infection(s) have you had, if any? (PCP, MAC, cryptococcal meningitis, TB, etc)

What year(s) were you diagnosed with the above?

Have you had cancer(s)?

What other HIV-related illnesses have you had?

	Active Tuberculosis (TB) and 
TB Testing History


	When was your last TB skin test (PPD)?

What were the results of this test?

Have you ever had a positive TB skin test?

What medications did you take and for how long?

Have you ever had active tuberculosis?

Have you been treated for active TB? What regimen and for how long?

	Medications
	Are you taking HIV medications now?

If so, can you name them or describe them, and give their dosing frequency?

How many doses have you missed in the last 3 days? The last week? The last month?

What HIV medicines have you taken in the past (names or descriptions)? [If possible, have patient list all ARVs and ARV combinations, with dates and corresponding CD4 counts and viral loads.

When did you start and stop them (dates)?

Do you know why you stopped these medications?

Do you know what your HIV viral load or your CD4 counts were while you were taking your medications?

What other medications are you taking now?

What herbs, over-the-counter (OTC) products, or vitamins are you taking now?

	Past Medical and Surgical History


	Chronic Diseases
	Do you have any chronic conditions, such as diabetes, high blood pressure, heart disease, cholesterol problems, asthma, emphysema, sickle cell disease, ulcers, acid reflux, irritable bowel syndrome, thyroid disorders, kidney or liver problems, or mental health disorders?

If so, do you receive medical care for these conditions?

	Previous Illnesses

	Have you had any hospitalizations? Where, when, and for what reason?

Have you had any major illnesses, including mental health conditions?

	Hepatitis

	Have you ever had hepatitis? What type (A, B, C)?

	Genitourinary
	When was your last Papanicolaou (Pap) smear?

What were the results?

When was your last menstrual period?

Have you ever had kidney stones?

	Obstetric
	How many live births? Ages of children now?

Was HIV tested during any pregnancy?

Did you deliver an infant while you were HIV infected?

Was HIV medication given during pregnancy and delivery?

Do you have children who are HIV infected?

Do you intend to become pregnant?

	Anorectal History

	Have you ever had an anal Papanicolaou (Pap) smear?

What were the results?

	Sexually Transmitted Infections(STIs)


	Have you ever been treated for:

Syphilis? Vaginitis?

Genital herpes? NGU (nongonococcal urethritis)?

Gonorrhea? Genital warts (HPV)?

Chlamydia? Proctitis?

Pelvic inflammatory disease (PID)?

	Health-Related Behaviors

	Do you smoke? How long have you smoked? How many cigarettes per day?

Do you drink alcohol? How much?

	Immunizations
	When was your last vaccination for:

Tetanus and diphteria?

Streptococcal pneumonia (Pneumovax)?

Influenza?

Hepatitis A?

Hepatitis B?

	Allergies

	What allergies do you have to medications?

What was the reaction?

	Family History


	Do you have a family history of: a disease?

	Social History


	Relationship Situation
	What is your relationship status (single, married, separated, divorced, and widowed)?

	Living Situation
	Do you live alone or with others? With whom?



	Support System
	Who knows about your HIV status?

Which individual is the most supportive of your HIV diagnosis?

Have you used any community support services such as support groups?



	Employment
	Are you currently employed?

Where do you work?

If on disability: How long have you been on disability?



	Travel

	Where have you traveled outside the country? Where?

	Food
	Do you consume raw (unpasteurized) milk, raw eggs, raw or rare meat, deli meats, soft cheeses, or raw fish?

What is your source of water?



	Pets
	Do you have or have you had any pets?

What kind of pets?

	Exercise
	What kind of physical exercise and recreational activity do you participate in?

How often?

	Sensitive Sexual History Questions


	General Sexual


	Do you have sex with men, women, or both?

How many partner have you had during last year?

Do you have anal, vaginal, and/or oral sex?

Do you protect yourself from sexually transmitted infections, or HIV reinfection? How?

Do you have sex with an IDU partner?

Have any of your sex partners:

-Told you they were HIV infected or had AIDS?

-Told you they used injection drugs?

-Ever been in jail or prison?

-Had a sexually transmitted disease?

-Had hemophilia?

-Received a blood transfusion?

	For men who have sex with men
	Are you the receptive or insertive partner, or both?



	Prevention 


	Do you know the HIV status of your partner(s)?

Do you protect your partners from HIV? How?

	Sex Trading
	Have you ever exchanged sex for food, shelter, drugs, or money?



	Contraception

What birth control measures do you use, if any?

Do you use condoms or other latex barriers?

	Mental Health



	
	Have ever been diagnosed with depression, anxiety, panic, bipolar disorder, etc?

Have you taken or are you taking any medications for these conditions?

Are you seeing a therapist or mental health professional?

Have you had any previous counseling or mental health problems?

Have you ever thought about hurting yourself? If yes, probe for previous suicide attempts: Are you feeling


Annex 2
Table 2. Review of Systems
For each positive answer, document location, characteristics, duration of symptoms, and exacerbating and alleviating factors. If a patient has a specific symptom please refer to related guideline entitled "Compliant and disease specific management Specific Management for Patient with HIV/AIDS. Clinical protocol for I.R.Iran". 
	General

	Do you ever wake up feeling tired?

	Fever

	Do you have fevers? How high, and for how long?

	Night sweet
	Do you ever sweat so much at night that it soaks your sheets and nightclothes?

	Chills 

	Do you experience shaking or teeth-chattering when you feel cold?

	Anorexia

	How is your appetite?

	Weight
	What was your weight 1 year ago?

Have you lost or gained weight unintentionally?

	Eyes


	Have you noticed any changes in your vision, especially blurred vision or vision loss, double vision, new “floaters” or flashes of light?

	Head, Ears, Nose, and Throat


	Have you noticed any white spots in your mouth or a white coating on your tongue (thrush, oral hairy leukoplakia)?

Do you ever get sores in your mouth or the back of your throat? Gum problems?

	Cardiovascular
	Any swelling in feet or hands?

Any palpitations or chest pain?

Any shortness of breath during activities or while you are lying down?

	Pulmonary
	Do you have a cough?

Can you describe it? Dry or productive, amount, color, odor, presence of blood in sputum? When is it the worst?

Do you ever feel short of breath?

Does that happen when you are sitting still, lying down, or moving around?

How severe is your shortness of breath?

Does it prevent you from doing anything?

Do you ever wheeze?

	Gastrointestinal
	Do you have nausea or vomiting?

Do you have diarrhea, or more than 3-5 formed stools a day?bloody, pus, mucus?

Pain or cramping with diarrhea? Tenesmus?

Do you have problems with constipation, blood in the stools, or other?

Do you have pain in your throat, esophagus, or behind your breastbone when you swallow?

Do you have any problems with food sticking in your throat or being difficult to swallow?

	Genitourinary
	Women: Do you have any lesions or sores on your genital area now, or have you in the past?

Have you had any lower abdominal pain?

Have you noticed a vaginal discharge or odor?

urination?

Frequent 

Do you have any burning or pain on urination?

Men: Any discharge from your penis?

Have you noticed any swelling or testicular pain?

Do you have difficulty starting your stream of urine?

Are you getting up at night to urinate?

Have you had burning or pain on urination?

Do you lose control of your urine or have problems getting to the bathroom before you start to urinate?



	Musculoskeletal

	Do you have any muscle aches or pains?

Back pain, joint pain, and/or swelling?

	Skin


	Have you ever had “shingles” (zoster)?

Have you noticed any rash or skin problems? If so, where?

	Neurological
	How often do you get headaches?

Describe the headaches—location, timing, duration, alleviating or aggravating factors.

Do you have difficulty with your memory or ability to concentrate? If so, describe.

Have you noticed any changes in the way you walk?

Do you have any numbness, tingling, burning, or pain in your hands or feet?

Have you ever had a seizure or “fit”?  If so, describe the seizure—

When? How long did it last? Loss of consciousness? Was medical

care sought?

Do you have or have you had any weakness in your arms or legs?



	Endocrine
	Sex Steroids: Have you noticed any changes in your libido?

Diabetes: Have you had any increase in thirst, hunger, or urination?

Thyroid: Have you noticed changes in your energy level?

Do you have intolerance to heat or cold?

	Hematologic/Lymphatic
	Do you have swollen glands?

If so, describe—location, painful, size if measurable.

Bleeding after injury?

Nosebleeds or bleeding gums?

	Psychiatric
	Have you experienced a decrease in your interest or pleasure in your activities? 
How is your sleep?

Do you feel more angry, sad, depressed, numb, irritable, or anxious than usual?

How many hours do you sleep each night?

What is your sleeping schedule?


Annex 3
Table 3. Initial physical examination 

	Weight 
	Record at each visit.

	Height
	Should be measured once.

	Temperature
	Document at each visit.

	Blood Pressure
	Measure at each visit

	Heart Rate
	Provide a baseline rate for later evaluation of anemia, dehydration, and other physical conditions.

	Eyes
	Funduscopic examination—with or without mydriatics; especially

important if CD4 count is <100 cells/μL.

	Ears/Nose

	Palpate frontal and maxillary facial sinuses.

	Oral Cavity
	Assess gingiva and teeth. Assess mucosal surfaces (remove dentures, if present); note any lesions, discolorations, or skin abnormalities. Have patient lift tongue to assess the posterior side.

Assess teeth status

	Lymph Nodes

	Document site, • size, and characteristic of each palpable node.

	Skin
	Examine the entire body, including scalp, axillae, palms, pubic and

perianal areas, soles of feet.

Describe all lesions: size, borders, color, symmetry/asymmetry,

distribution, raised/flat, induration, encrustation.

Note evidence of folliculitis, seborrheic dermatitis, psoriasis, Kaposi

sarcoma, fungal infections, prurigo nodularis, etc.

	Lungs
	Auscultate and percuss.

Note any abnormal sounds including crackles or wheezes

Note any absence of air movement

(pneumothorax, pleural effusion, etc).

form of thorax

	Heart


	Note rate and rhythm, heart sounds, murmurs, extra heart sounds.

Palpate for PMI (point of maximal impulse).

Examine for JVD (jugular venous distension)

	Breasts

	Palpate for breast masses in both men and women.

	Abdomen
	Note distension, obesity, undernutrition, vascular prominence, petechiae.

Palpate—note hepatomegaly or splenomegaly; note any tenderness or rebound

	Genitals/Rectum
	Inspect the genitalia and perirectal area; note lesions, warts, etc.

Rectal examination for anorectal lesions, warts, etc, and evaluation



	Female Patients


	Speculum examination–note any lesions on vaginal walls or cervix. Obtain a Papanicolaou smear

	Extremities/ 
Musculoskeletal
	Joints—note any enlargement, swelling, or tenderness.

Muscles—for the major muscle groups, pay close attention to

Note nail changes (clubbing, cyanosis, fungal infections).

Assess for pedal or leg edema.

Muscle bulk (normal or decreased), tenderness, or weakness.

	Neurologic


	Mental status—

including orientation, registration, recent and remote memory, and ability to calculate (serial subtraction)

Cranial nerves

Peripheral sensory examination should include pinprick, temperature, and vibratory stimuli.

Extremity strength and gait to discern myopathy, neuropathy, and

cerebellar disease

Fine motor skills such as rapid alternating movements (often

abnormal in dementia)

Deep tendon and plantar reflexes

	Psychiatric


	Patient’s general mood (depressed, anxious, hypertalkative, etc)

Verbal content–answers questions appropriately;
Inappropriate or unusual behavior, such as extremes of denial,

hostility, or compulsiveness


Annex 4
Table 4. Initial and interim Laboratory Evaluations 
	Test
	Rationale
	Result
	Frequency and Comments

	CD4 Count
	•For HIV staging and prognosis

•Guides initiation of ART

•Indicates risk of opportunistic

illnesses and guides initiation of

prophylaxis against opportunistic

infections

•Used to monitor immune

reconstitution during ART
	Reported in cells/μL
	•Repeat every 3-4 months for patients not taking ART.

•Repeat every 2-4 months for patients taking ART.

•Repeat if results are inconsistent with the clinical picture or with previous trends.



	Quantitative

Plasma HIV RNA

(HIV Viral Load)


	•Estimates level of HIV replication

•Monitors effect of ART

•Diagnoses acute HIV infection.( Must be confirmed

by positive HIV antibody test.)
	Reported in copies/mL.


	•For patients on new or modified ART regimen: perform

2-8 weeks after initiation or change in ART.



	Complete Blood

Count (CBC) with

Differential and

Platelets
	•Detects anemia, thrombocytopenia,

leukopenia


	Normal 
	•Repeat every 3-6 months

	
	
	Abnormal 


	•Requires follow-up

evaluation as indicated; may influence choice of ARVs.

•Repeat more frequently if the patient’s results

are abnormal or he/she is taking bone marrow

suppressive drugs.

	Chemistry Profile

(Electrolytes,

Creatinine, Blood

Urea Nitrogen, Liver

Transaminases)


	•Detects electrolyte abnormalities,

renal insufficiency, hepatic enzyme

elevations


	Normal/abnormal


	•Repeat every 3-6 months, and as needed to monitor

ART.

•May influence ARV selection.

• May be useful to monitor drug toxicities.

•Abnormalities should prompt evaluation of cause.

	Lipid Profile

(Total Cholesterol,

LDL, HDL,

Triglycerides)

Glucose

(preferably fasting)


	•Baseline before starting ART

•Monitoring during ART


	Normal 
	•Repeat annually or more frequently (every 3-6

months) based on initial results, ARV use, or risk of cardiovascular disease.



	
	
	Abnormal 
	•For interventions, see chapter Dyslipidemia.

	Hepatitis B

Surface Antigen

(HBsAg)


	• Indicates active hepatitis B
	• HBsAg negative
	• Consider vaccination if HBsAb negative (not immune).

	
	
	• HBsAg positive
	•Indicates chronic or acute hepatitis B infection;

requires further evaluation

	Hepatitis B Core

Antibody (Anti-

HBc, IgG)
	•Indicates past exposure or ongoing

infection
	• Anti-HBc negative 
	•The patient most likely has not been infected with

hepatitis B; consider vaccination if HBsAb negative and HBsAg negative

	
	
	• Anti-HBc positive


	•The patient most likely has been infected with

hepatitis B; this test alone does not distinguish past

exposure from active infection.

•In rare cases, may be falsely negative in some with chronic infection.

•If sAb negative and sAg negative, check HBV DNA torule out active infection.

•If sAb is positive, patient is immune.

	Hepatitis B

Surface Antibody

(Anti-HBs)


	• Indicates immunity status


	• Anti-HBs negative


	•he patient is not immune to hepatitis B; consider

vaccination, unless patient has active hepatitis (sAg

positive or HCV DNA positive).

	
	
	• Anti-HBs positive


	•The patient is immune to hepatitis B either by previous

Infection or by immunization; may be negative in acute hepatitis B infection.

	Anti-HCV

Antibody (HCV

Ab
	• Hepatitis C status
	• HCV negative


	• Patient is not infected with hepatitis C.

• Consider annual screening in high-risk patients.



	
	
	• HCV positive


	• Patient has chronic hepatitis C infection or past

infection with immunity; confirm positive results with

HCV RNA.



	Toxoplasma

gondii IgG


	•Detects exposure; if positive,

increased risk of developing CNS

toxoplasmosis if CD4 count <100

cells/μL


	Normal/negative


	•Repeat if patient becomes symptomatic or when CD4

count drops to <100 cells/μL.



	
	
	Abnormal/positive


	•Note as baseline information.

•Start toxoplasmosis prophylaxis when CD4 count drops

to <100 cells/μL.



	PPD (tuberculin

skin test)

(if no

history of TB or

positive PPD)


	• Detects latent TB infection


	• Normal


	•Repeat every 6-12 months.

•Repeat if CD4 count was <200 cells/μL on initial test

but increases to >200 cells/μL.



	
	
	Abnormal (induration

>5 mm)
	Evaluate for active TB. (



	Chest X-Ray


	•Detects latent or active diseases


	• Normal


	•Repeat as indicated for pulmonary symptoms or

positive PPD.

	
	
	• Abnormal


	•Evaluate for TB, PCP, or other pathology.

	Papanicolaou

Smear (cervical

for women; anal for

women and men)


	•Detects abnormal cell changes,

dysplasia


	• Normal


	•Repeat in 6 months; then annually if negative on 2

smears and no ongoing risk factors.

	
	
	• Abnormal


	•Perform workup, treat (see chapters Cervical Dysplasia and Anal Dysplasia) and follow up more frequently as

indicated by condition.



	(VDRL); or 

(RPR)


	• Syphilis screening


	•Negative titer


	• Repeat every 3-12 months, depending on risk factors.

	
	
	•Positive titer: confirm

With FTabs-Ab


	Treat patient; refer partner(s) of previous 60 days for evaluation and treatment; counsel about safer sex.

Perform serial testing if monitoring active disease. (See chapter Syphilis.)

	G6PD Level


	Prevent hemolytic reactions by

screening susceptible men of African,

Mediterranean, Asian, Sephardic

Jewish descent

Some would recommend screening

all patients
	• Normal range


	• No intervention is necessary beyond documentation.

	
	
	• Abnormal range


	•Avoid oxidant drugs such as dapsone, primaquine, and

sulfonamides, if possible.

	Urinanalysis (UA)


	• Detects proteinuria or pyuria


	• Normal


	• Repeat annually.



	
	
	• Abnormal


	•Rule out HIV-associated nephropathy and other causes

of nephropathy.

	ECG

	•baseline for comparison due to greater risk for cardiovascular disease with ART
	
	•Repeat as indicated
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Table 5.Interim History and Physical Examination: Frequency and Follow-Up Intervals
	History
	Physical Examination

	Every visit (at least every 3 months)

	•New symptoms

•Medications: HIV-related medications, Medications for other conditions ,Over-the-counter medications, Herbs or vitamins

•Adherence to medications and clinical care

visits

•Risk reduction; prevention with

positives

•Mood

•Alcohol and recreational drug use

•Tobacco use

•Allergies

•Pain

•Social supports

•Housing Insurance

•Domestic violence
	•Vital signs (temperature, blood pressure, heart rate, respiratory rate)

•Weight

•General appearance, body habitus (including evaluation for lipodystrophy)

•Skin

•Oropharynx

•Lymph nodes

•Heart and lungs

•Abdomen

•Psychiatric–mood, affect

•Neurologic

	Every 6 months

	•As above


	•As above plus:

•Visual and funduscopic exam

• Ears/nose 

•Screening for  syphilis in all patients at risk for this infections



	Every 6 months (twice) , and, if both are normal, annually thereafter (See chapters Cervical Dysplasia and Anal Dysplasia.)



	As above


	•Women: cervical and anal Papanicolaou smear, pelvic exam
	•Men: anal Papanicolaou smear

	Annually

	Update initial history:

HIV-related symptoms, hospitalizations, major illnesses, family history


	Complete physical to include:

Genitorectal exam

Prostate exam

Breast exam

Testicular exam




Specialist examination
Such as referral to mental health services due to potential suicide or violence for immediate evaluation.

                eferences
1.Eramova I,Matic S, and Munz M.Patient Evaluation and Antiretroviral Treatment,for Adults and Adolescents .Clinical Protocol for the WHO European Region.World Health Organization 2006,Denmark.
2.Clinical Manual for Management of the HIV-Infected Adult.

AETC National Resource CenterUniversity of Medicine and Dentistry of New Jersey,2006,USA.
3.Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents.DHHS,May 4, 2006,USA.
4.European Guidelines for the Clinical Management andTreatment of HIV Infected Adults ,2005.

5.Hammer S M. Management of Newly Diagnosed HIV Infection. N Engl J Med ,2005; 353:1702-1710.

6.  Centers for Disease Control and Prevention. HIV-AIDS Surveillance Report 1985-2002, United States. www.cdc.gov/hiv/dhap.htm (Accessed 3/9/05).

7.Schreibman  Tand Friedland G . Use of Total Lymphocyte Count for Monitoring Response to Antiretroviral Therapy. Clinical Infectious Diseases    ,2004;38:257-262.
8.Attawell K and Mundy J.Provision of antiretroviral therapy in resource-limitedsettings: a review of experience up to August 2003. WHO AND THE UK’s DEPARTMENT FOR INTERNATIONAL DEVELOPMENT,November 2003.

9.DeSimone, JA, Pomerantz, RJ, Babinchak, TJ. Inflammatory reactions in HIV-1-infected persons after initiation of highly active antiretroviral therapy. Ann Intern Med 2000; 133:447.  
10.Pantaleo G, Graziosi C, and. Fauci A S.The Immunopathogenesis of Human Immunodeficiency Virus Infection. N Engl J Med ,1993; 328:327-335.

11.Charles H. Hinkin C H, Barclay T R, Castellon S A, Levine A J, Durvasula R S, Marion S D, Myers H Fand Longshore D .Drug Use and Medication Adherence Among HIV-1 Infected Individuals.AIDS Behav.  2007;11:185-194.

12.Rueda S, Park-Wyllie LY, Bayoumi AM, Tynan AM, Antoniou TA, Rourke SB and Glazier RH .Patient support and education for promoting adherence to highly active antiretroviral therapy for HIV/AIDS ,2006 Issue 4.Accesses at 2/8/2007.
[image: image6]13.Bartlett J. The Strategies for Management of Antiretroviral Therapy (SMART) Study Group. CD4+ count-guided interruption of antiretroviral treatment. N Engl J Med. 2006;355:2283-2296.
14. دستور العمل كشوری نحوه برخورد باليني با مبتلايان به اچ آی وی و ایدز. وزارت بهداشت، درمان و آموزش پزشكي معاونت سلامت - مركز مديريت بيماري‌ها. بازبيني شده در مهر ماه1383.  
Co











3





Contents





Abbreviations





5











A		





A		





Acknowledgments





7











3





2





1





4











I





M





5





6





7





8





9





10





11





12





13





14





15





16





17





18





19





A		





R		








8
9

