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Immune and Lymphatic Systems:

· Basic assessment of the immune and lymphatic systems

· Advanced assessment of the immune and lymphatic systems

· Assessment findings of abnormal presentations in the immune and lymphatic systems

· Differential diagnoses of the immune and lymphatic systems

· Advanced Clinical reasoning: A case study approach
advanced assessment of the immune and lymphatic system
LEARNING OBJECTIVEs
1.
Conduct a history related to the lymphatic system.

2.
Examine techniques for physical examination of the lymphatic system.

3.
Identify normal age and condition variations of the lymphatic system.

4.
Differentiate normal findings from abnormal findings.

5.
Analyze symptoms or clinical findings and relate findings to common pathologic conditions.

Outline for Chapter 9: Lymphatic System
Anatomy and Physiology

· The lymphatic system is composed of lymph fluid, collecting ducts, lymph nodes, spleen, thymus, tonsils, adenoids, and Peyer patches.

· Lymphatic tissue is present in the stomach, bone marrow, and lungs.

· The total lymphatic system is about 3% of total body weight.

· The lymphatic system functions as a defense against microorganisms by producing antibodies and performing phagocytosis. The system also plays an unwanted role in providing a pathway for the spread of malignancy.

· Lymph is a clear, sometimes opalescent or yellow-tinged fluid containing lymphocytes. Lymphatic fluid moves from the bloodstream into interstitial spaces.

· The lymph nodes receive lymph from collecting ducts and pass it through efferent vessels.

· The lymphatic trunk empties fluid from the upper body into the right subclavian vein. A major vessel, the thoracic duct, drains lymph from the rest of the body into the left subclavian vein.

· The cardiovascular system moves lymph. If obstructed, lymph diffuses into the vascular system or a collateral connecting channel develops.

Lymph Nodes

· Nodes usually occur in groups. Superficial nodes are in subcutaneous connective tissues and deeper nodes are in muscle fascia.

· Superficial nodes may be inspected and palpated.

· Condition of nodes provides clues to the presence of infection or malignancy.

Lymphocytes

· Lymphocytes arise from precursor cells in nodes and either stay in nodes or differentiate into other cells within lymphoid tissue or lymph fluid and blood.

· B lymphocytes, derived primarily from bone marrow, produce antibodies and are characterized by the various arrangements of immunoglobulins on their surfaces.

· Marrow-derived cells are further differentiated in the thymus as T lymphocytes and can sense the difference in cells of the body that have been invaded by any foreign substance.

· T lymphocytes control immune responses brought about by B lymphocytes.
Thymus

· The thymus is located in the superior mediastinum, extending into the lower neck. The thymus is not functional in adults, but it serves in forming protective immune function during fetal and infant development.

Spleen

· The spleen is located between the stomach and diaphragm. It is vascular and is composed of lymphatic nodules and tissue and venous sinusoids.

· In early life, the spleen forms and stores red corpuscles.

· Macrophages in the spleen filter blood.
Tonsils and Adenoids

· The tonsils are set between palatine arches of pharynx near the base of the tongue. They are composed of lymphoid tissue and covered by mucous membrane.

· The pharyngeal tonsils (adenoids) are near the nasopharyngeal border. These adenoids may obstruct the passageway if they enlarge in response to frequent bacterial or viral invasion.

Peyer Patches

· Peyer patches are elevated areas of lymph tissue on the small intestine, serving the intestinal tract.

Age- and Condition-Related Variations

· Infants and children. The immune system begins developing at 20 weeks of gestation. An infant’s response to infection is immature during the first months of extrauterine life. Lymphoid tissue increases to twice that of an average adult mass between the ages of 6 and 9 years and then regresses to adult levels by puberty. The thymus reaches its greatest weight during puberty. Much of its tissue is then replaced with fat. Tonsils are larger during childhood than after puberty. Lymph node distribution is the same in children and adults. Infant’s nodes react to stimulus. A large mass of cervical and postauricular nodes may be necessary for filtration and phagocytosis because production of antibodies is immature.

· Pregnant women. During pregnancy, the leukocyte count increases and then levels off. T-cell function allows for viral and opportunistic infections to occur. Normal T-cell response returns at 1 month postpartum.

· Older adults. With age, the number and size of lymph nodes decrease. Some lymphoid elements are lost. Nodes are more fibrotic and fatty than in a younger person, resulting in decreased resistance to infection.

Review of Related History

History of Present Illness

· Bleeding. If bleeding is present or has occurred, data should be recorded about site, onset, and color of blood. Associated symptoms include any pallor, dizziness, headache, or shortness of breath.

· Enlarged nodes. The character of nodes and associated symptoms, such as pain, fever, red streaks, or itching, should be noted. Predisposing factors include any incidence of infection, surgery, or trauma.

· Swelling of extremity. Questions should be asked about bilateral or unilateral swelling, the duration of symptoms, predisposing factors such as infection or venous insufficiency, and treatment attempts such as using support stockings. Associated symptoms such as redness or ulceration should be reported.

· Medications. Patients should be asked whether they are receiving chemotherapy or antibiotics.

· Complementary and alternative therapies. Assess for the use of any complementary or alternative therapies.

Past Medical History

· Relevant data include diagnostic measures taken (e.g., x-ray and skin tests) and treatment given (e.g., blood products or surgery).

· Chronic illnesses and recurrent infections should be noted.

Family History

· Any family occurrence of malignancy, anemia, recent infections, tuberculosis, immune deficiency, or hemophilia should be recorded. 
Age- and Condition-Related Variations

· Infants and children. Information should be gathered about recurrent infections (e.g., tonsillitis and diarrhea), presence of infections or trauma distal to nodes, and the child’s immunization history. Loss of interest in playing or eating, poor growth progress, or failure-to-thrive symptoms should be noted. Also note any maternal HIV infection, hemophilia, or illness in siblings.

· Pregnant women. Data to collect include the following: weeks of gestation, date for delivery, exposure to infections, presence of an autoimmune disease, and other children and pets in the household.

· Older adults. Data relevant to the history of older adults include presence of infection or recent infection, trauma distal to nodes, or signs of delayed healing.

Examination and Findings

	Summary of Examination—Lymphatic System
Inspection

· Inspect each area of the body for lymph nodes, lesions, or abnormalities.

Palpation

· Palpate upper extremities. Feel superficial lymph nodes, moving skin over nodal area.

· Palpate entire neck for nodes.

· Palpate axillae for lymph nodes.

· Roll soft tissues of chest and muscles between fingers.

· Palpate cubital area for epitrochlear nodes.

· Palpate lower extremities. Feel inguinal and popliteal nodal areas.

Transillumination and Measurement

· Transilluminate any detected masses or cysts.


· See the Mnemonics boxes for examining enlarged nodes (p. 243) and lumps (p. 244).

· See Figure 9-15 (p. 245) for the triangles of the neck and Box 9-1: The Lymph Nodes Most Accessible to Inspection and Palpation (p. 237).

· Summary of Lymphatic System Findings

	Life Cycle

Variations
	Normal 

Findings
	Typical 

Variations
	Findings Associated 

with Disorders

	Adults
	No edema, erythema, red streaks, or lesions should be present.

No enlargement or tenderness of lymph nodes should be present.
	In some persons, small, movable, discrete nodes less than 1 cm may be detected (more common in shaved areas, such as groin and under-arm areas in women).

Neck nodes are frequently palpable if throat or upper respiratory tract infection is present.
	Palpable, enlarged nodes, either fixed or matted, need investigation because they may indicate infection or malignancy. Tender, warm, matted nodes suggest infection. Site of infection is suggested by the lymph nodes involved or affected. Supraclavicular nodes or sentinel nodes indicate malignancy.

Erythematous streaks suggest lymphangitis.

	Infants and

children
	Immune system begins developing at 20 weeks of gestation.

Infant’s response to infection is immature during first months of extrauterine life.

Lymphoid tissue increases to twice the average adult mass between 6 and 9 years of age.

Tonsils are larger during childhood than after puberty.
	In infants and children younger than 2 years of age, small, firm, discrete, and movable nodes in occipital and postauricular areas may be palpable.

Cervical and submandibular nodes may be felt in older children.

Inguinal nodes are found in thin children.

Palpable nodes in children should not be warm or tender.
	Excessively large palatine tonsils may cause nasopharyngeal obstruction in children. Postauricular nodes from ear infection may be surrounded by cellulitis, especially in children with otitis.

Poor growth progress and failure to thrive may be due to systemic diseases or emotional deprivation, hemophilia, or maternal HIV infection.

	Adolescents
	Lymphoid tissues regress from 2 times adult level to normal adult level during puberty.

Thymus reaches greatest weight at puberty.
	
	Symptoms such as fatigue and weight loss or gain, as well as the presence of certain risk factors (e.g., the use of intravenous street drugs or having unprotected intercourse) may indicate HIV exposure.

Epstein-Barr virus mononucleosis is most common in adolescents. Hodgkin disease, most often seen in the young, is twice as likely to occur in males.

	Pregnant women
	During pregnancy, leukocyte count increases and immunoglobulin (IgG) decreases.
	
	Exposure to rubella should be investigated.



	Older adults
	With age, the number and size of lymph nodes decreases.

Lymph nodes become fibrotic.
	Resistance to infection decreases with age.
	Signs of delayed healing result from systemic diseases.




· Mosby items and derived items © 2006, 2003, 1999, 1995, 1991, 1987 by Mosby, Inc. an affiliate of Elsevier Inc.
Course Lecture Content:
Immune and Lymphatic System:

·    Advanced assessment of the immune and lymphatic system 

·    Assessment findings of abnormal presentations in the    

    
   Immune and lymphatic system

·    Differential diagnoses of the immune and lymphatic system

Christopher W. Blackwell, Ph.D., ARNP-C

Assistant Professor, School of Nursing

College of Health & Public Affairs

University of Central Florida

NGR 5003: Advanced Health Assessment & Diagnostic Reasoning

Advanced Assessment of the Lymph System

· Anatomy and Physiology:

· Consists of lymph fluid, collecting ducts, nodes, spleen, thymus, adenoids and Peyer patches

· Provides antigenic and limited anti-CA surveillance, filters blood, removes immune wastes

· With failure, pt. becomes immunocompromised—can be acquired or congenital

· Lymph vessels extend from bloodstream into the interstitial spaces, then collected through a series of microscopic tubules, which unite to form larger ducts, which carry lymph to the surrounding nodes; ultimately, it is returned to the bloodstream via subclavians; closed but porous continuous system

· Lymph flow is entirely dependent on the CV system--↑ lymph = ↑ flow; if obstructed, tends to backflow into interstital areas (lymphedema)

· Every tissue has lymphatic vessels except brain and placenta

· Function:

· Maintains fluid balance state through circulation through CV system;

· Produces lymphocytes within nodes, tonsils, adenoids, spleen, and marrow

· Produces ATBs

· Phagocytosis

· Absorption of fat/fat-soluble substances from GI

· Manufacture of blood in compromised state

· METS CA

Advanced Assessment of the Lymph System

· Nodes:

· Occur in superficial (near skin surface) or deep (beneath muscle or w/in cavities) groups

· Aid in maturation of lympho/monocytes

· Superficial nodes are palpable if edematous—supraclavicular indicative of CA

· Lymphocytes:

· Primarily produced in marrow but small amt arise from nodes/tonsils/adenoids/spleen 

· B-Lymphocytes come from marrow—produce ATBs in Humoral Immunity; T-Cells differentiate from thymus and are more specialized in function (destroy certain bacteria/viruses/CA) in Cellular Immunity

· -↑ lymphocytes signal acute viral/bacterial infection

· Thymus:

· Extends from superior mediastinum into neck

· Pediatric control of production of T-lymphocytes; nonfunctional in adults

· Spleen:

· LUQ: Consists of white (made up of lymphatic nodules and tissue) and red (venous sinusoids) pulp; helps filter blood through strong system of macrophages—usually first response to antigen from immune system

· Tonsils and Adenoids:

· Lie just beyond the base of the tongue, nasopharyngeal border, and at base of tongue 

· Respond to airborne antigens and when edematous, can obstruct airway

· Peyer Patches:

· Line the small intestines and serve GI

Advanced Assessment of the Immune System

· Infants and Children:

· Palatine tonsils largest during childhood and enlargement not always indicative of problems

· Small, 12-13mm, discrete, palpable nodules in the neonate is not unusual; palpable inguinal, occipital, and postauricular nodes common until about 2; cervical and submandibular common in older children; suprclavicular nodes always highly suggestive of CA

· Lymphatics reach adult competency during childhood

· Pregnant Women:

· WBCs gradually raise during pregnancy to 5,000-12,000/ mm3 r/t ↑  segmented neutrophils/ granulocytes due to ↑estrogen and cortisol

· Due to hormonal balance to maintain integrity of embryo, regression of maternal autoimmune Dz is likely

· Older Adults:

· Nodes more likely to be infiltrated w/ fat, resulting in less ability to fight infections

Advanced Assessment of the Immune System

· Lymphatic System
Advanced Assessment of the Immune System

· Ear and Tongue Lymphatics
Advanced Assessment of the Immune System

· HENT Lymphatics

Advanced Assessment of the Immune System

· Upper EXT Lymphatics
Advanced Assessment of the Immune System

· Axillary and Breast Lymphatics

Advanced Assessment of the Immune System

· Lower EXT Lymphatics

Advanced Assessment of the Immune System

· Lymphatic Drainage

Advanced Assessment of the Immune System

· Infants and Children:

· Palatine tonsils largest during childhood and enlargement not always indicative of problems

· Small, 12-13mm, discrete, palpable nodules in the neonate is not unusual; palpable inguinal, occipital, and postauricular nodes common until about 2; cervical and submandibular common in older children; suprclavicular nodes always highly suggestive of CA

· Lymphatics reach adult competency during childhood

· Pregnant Women:

· WBCs gradually raise during pregnancy to 5,000-12,000/ mm3 r/t ↑  segmented neutrophils/ granulocytes due to ↑estrogen and cortisol

· Due to hormonal balance to maintain integrity of embryo, regression of maternal autoimmune Dz is likely

· Older Adults:

· Nodes more likely to be infiltrated w/ fat, resulting in less ability to fight infections

Advanced Assessment of the Immune System

· Thymus Gland
Advanced Assessment of the Immune System

· Review of Related Hx:

· Hx of Present Illness:

· Bleeding: 

· Site: nose, mouth, gums, rectal (blood in/tarry stool), skin petechiae, blood in vomitus; 

· Character: onset, frequency, duration, amt., color (bright-red or coffee-colored)

· Associated S/S: Pallor, dizziness, HA, SOB

· Enlarged Nodes (bumps, kernels, swollen glands):

· Character: onset, location, duration, number, tenderness

· Associated S/S: pain, fever, erythema, warmth, streaking,  itching (some tumors associated w/ pruritus)

· Predisposing factors: infection, surgery, trauma

· Swelling of EXT: 

· Unilateral or bilateral, intermittent or constant, duration

· Predisposing factors: cardiac/renal Dz, infection, surgery, trauma, venous insufficiency

· Associated S/S: warmth, erythema, redness/discoloration, ulceration

· Efforts for Tx and Effects: support stocking/elevation

· Rx; complimentary Tx 
Advanced Assessment of the Immune System

· Past Medical Hx:

· CXR; TB/PPD; blood transfusions/blood products; chronic illnesses (cardiac, renal, CA, HIV); surgery (trauma to regional lymphs, organ transplant); recurrent infections (autoimmune Dz)

· Family Hx:

· CA, anemia, recent infections, TB, agammaglobulinemia, severe combined immune deficiency or other immune disorders; hemophilia

· Infants and Children:

· Recurrent infections: tonsilitis, adenoiditis, bacterial infections, oral candidiasis, chronic diarrhea

· Present or recent infections, trauma to distal nodes

· Loss of interest in playing/eating

· Poor growth/failure to thrive

· Maternal HIV infection

· Hemophilia

· Illness in siblings

· Pregnant Women:

· Weeks of gestation; exposure to other infections; presence of children and pets in home

· Older Adults:

· Presence of autoimmunity/ recent infections or trauma to distal nodes; delayed healing
Advanced Assessment of the Immune System

· Examination and Findings:

· Inspection and Palpation:

· Inspect each area of the body for erythema, streaking, apparent nodes, and lesions

· Use pads of fingers 2-4 to palpate

· Assess for hidden enlargement and note consistency, mobility, tenderness, size, and warmth of nodes

· Normally, nodes are not palpable; if palpable > 1 cm and fixed, be alarmed

· If enlarged node found, assess adjacent areas for infection or possible CA

· Document palpable nodes by: location, size, shape, consistency, tenderness, movability or fixation, and discreteness

· Nodes palpable as masses are “matted”—label w/ skin pencil at 12-3-6-9 o’clock positions for mapping

· Assess for skin discoloration, warmth, pulsations (listen for bruit to r/o blood vessel); transilluminate (cysts will/ nodes will not)

· Nodes that are large, fixed, matted, inflamed, or tender indicate a problem: tenderness = inflammation; 

· CA are non-tender and firmly fixed and are hard; those masses anterior to SCM are benign, posterior to SCM more likely CA; supraclavicular CA

· TB: cold cervical chain lymphadenopathy, soft, matted, non-tender
Advanced Assessment of the Immune System

· Accessible Nodes:

Differential Dx: Masses

Advanced Assessment of the Immune System

· Head and Neck:

· Patient should flex head slightly forward to release tissue

· Palpate in this order:

· Head:

· Occipital ( Postauricular ( Preauricular ( Parotid ( Tonsillar ( Submandibular ( Submental

· Neck:

· Superficial cervical ( Posterior cervical ( Deep cervical ( Supraclavicular

* Because the lymph system terminates at the thoracic duct at the supraclavicular nodes, thoracic or ABD METS have a ↑ propensity to collect here

Advanced Assessment of the Immune System

· Palpable Nodes of Head and Neck
Advanced Assessment of the Immune System

· Axillae:

· Imagine pentagon: pectoralis ( back muscles ( rib cage ( upper arm ( axilla

· Roll soft tissue between your fingertips, supporting pt.’s arm w/ non-examining arm

· Other Nodes:

· Move hand in circular fashion; palpate epitrochlear node in AC

· Palpate inguinal and popliteal areas supine w/ slight knee flexion
· Superior superficial inguinals lie close to surface in inguinal canal; inferior lie deeper; in a male, enlargement suggests penile or scrotal infection (not testes—which drain into ABD); in female, vulva and lower 1/3 of vagina drain to inguinal nodes

· Infants and Children:

· Often palpate warm, non-tender, movable nodes in occipital, postauricular, cervical, and inguinal chains; these not concern

· Finding of small nodes in the inguinal, cervical, or axillary chains require further investigation

· Differential Dx: Mumps vs. Cervical Adenitis: Both present w/ severe parotid edema; differ in that mumps will obscure the mandibular angle on palpation—you won’t be able to feel the sharp angled bone on palpation if Mumps

· Nodes that swell rapidly, are > 2 cm, painful, fixed require further investigation
Diagnostic Testing: Laboratory Analyses

· CBC:

· Basic CBC will provide you with information regarding overall immune function (WBC level) but is non-specific—mostly reflects humoral immunity

· CBC w/ differential reveals more specific information regarding cellular immunity and can help pinpoint more specific cause of infection, inflammation, or other process (allergy—IgE/IgA, etc.)

· Hepatic Panel:

· Common for LFTs to ↑ in response to inflammation, muscular degradation (rhabdomyolysis); trauma, MI, hepatitis

· ANA:

· Provides anti-nuclear body level, which is specific only for inflammation, NOT necessarily infectious process

· Sedimentation Rate:

· Similar to ANA, NOT specific for pathology, only indicates inflammation

· D-Dimer:

· Measures hypercoagulopathic states, not infection/inflammation

· CEA/other Cancer Antigen Tests:

· Good data for support of established Dx but NOT diagnostic of CA by itself; smoking, immune responses, other factors can cause these tests to be + in the absence of CA

· HCG Quant:

· Near diagnostic of testicular cancer in males
Human Immunodeficiency Syndrome (HIV) Testing

· Antibody tests are specifically designed for the routine testing of HIV in adults, are inexpensive, and are very accurate

· Antibody tests give false negatives results during the window period of between three weeks and six months from the time of HIV infection until the immune system produces detectable amounts of antibodies

· The vast majority of people have detectable antibodies after three months

· A six month window is extremely rare with modern antibody testing 

· During this window period an infected person can transmit HIV to others, without their HIV infection being detectable using an antibody test 

· HAART during the window period can delay the formation of antibodies and extend the window period beyond 12 months. 

Human Immunodeficiency Syndrome (HIV) Testing

· ELISA
· The ELISA test, or the enzyme immunoassay (EIA), was the first screening test commonly employed

· Has a high sensitivity

· The test proceeds by the general ELISA method: the person's serum is diluted 400 fold and applied to a plate to which HIV antigens have been attached 

· Some of the antibodies in the serum may bind to these HIV antigens

· The plate is then washed to remove all other components of the serum 

· Then a specially prepared "secondary antibody"—an antibody that binds to human antibodies—is applied to the plate, followed by washes

· This secondary antibody is chemically linked in advance to an enzyme 

· Thus the plate will contain enzyme in proportion to the amount of secondary antibody bound to the plate 

· A substrate for the enzyme is applied, and catalysis by the enzyme leads to a change in color or fluorescence

· As the ELISA results are reported as a number, the most controversial aspect of this test is deciding the "cut off" point between positive and negative
Human Immunodeficiency Syndrome (HIV) Testing

· Western blot
· HIV-infected cells are opened and the contained proteins are entered into a slab of gel to which a voltage is applied 

· Different proteins will move with different velocities in this field, depending on their size, while their electrical charge is levelled by a substance, called sodium lauryl sulfate

· Once the proteins are well separated, they are transferred to a membrane and the procedure continues similar to ELISA: the person's diluted serum is applied to the membrane and antibodies in the serum may attach to some of the HIV proteins

· Antibodies which do not attach are washed away, and enzyme-linked antibodies with the capability to attach to the person's antibodies first detect to which HIV proteins the person has antibodies

· There is no universal criteria for interpreting the Western blot test: the number of viral bands which must be present vary from definition to definition

· If no viral bands are detected, the result is negative

· If at least one viral band for each of the GAG, POL, and ENV gene-product groups are present, the result is positive

· Thus the three-gene-product approach to Western blot interpretation has not been adopted for public health or clinical practice

· Tests in which less than the required number of viral bands are detected are reported as indeterminate: a person who has an indeterminate result should be retested, as later tests may be more conclusive

· Almost all HIV-infected persons with indeterminate Western-Blot results will develop a positive result when tested in one month; persistently indeterminate results over a period of six months suggests the results are not due to HIV infection
Human Immunodeficiency Syndrome (HIV) Testing

· Rapid or point-of-care tests
· Rapid Antibody Tests are qualitative immunoassays intended for use as a point-of-care test to aid in the diagnosis of HIV infection

· These tests should be used in conjunction with the clinical status, history, and risk factors of the person being tested

· The specificity of Rapid Antibody Tests in low-risk populations has not been evaluated

· These tests should be used in appropriate multi-test algorithims designed for statistical validation of rapid HIV test results
· If no antibodies to HIV are detected, this does not mean the person has not been infected with HIV:

· It may take several months after HIV infection for the antibody response to reach detectable levels, during which time rapid testing for antibodies to HIV will not be indicative of true infection status. A comprehensive risk history and clinical judgement should be considered before concluding that an individual is not infected with HIV
· OraQuick is an antibody test that provides results in 20 minutes. The blood, plasma or oral fluid is mixed in a vial with developing solution, and the results are read from a sticklike testing device
· Orasure is an HIV test which uses mucosal transudate from the tissues of cheeks and gums. It is an antibody test which first employs ELISA, then Western Blot

· There is also a urine test; it employs both the ELISA and the Western Blot method
· Home Access Express HIV-1 Test is a FDA-approved home test: the patient collects a drop of blood and mails the sample to a laboratory; the results are obtained over the phone
Human Immunodeficiency Syndrome (HIV) Testing

· The evidence for regarding the risks and benefits of HIV screening was reviewed in July 2005:

· "The use of repeatedly reactive enzyme immunoassay followed by confirmatory Western blot or immunofluorescent assay remains the standard method for diagnosing HIV-1 infection. A large study of HIV testing in 752 U.S. laboratories reported a sensitivity of 99.7% and specificity of 98.5% for enzyme immunoassay, and studies in U.S. blood donors reported specificities of 99.8% and greater than 99.99%. With confirmatory Western blot, the chance of a false-positive identification in a low-prevalence setting is about 1 in 250 000 (95% CI, 1 in 173 000 to 1 in 379 000)."
Human Immunodeficiency Syndrome (HIV) Testing
· Antigen tests:
· The p24 antigen test detects the presence of the p24 protein of HIV (also known as CA), a major core protein of the virus

· This test is now used routinely to screen blood donations, thus reducing the window to about 16 days
· It is not useful for general diagnostics, as it has very low sensitivity and only works during a certain time period after infection before the body produces antibodies to the p24 protein

· Nucleic acid based tests:

· Nucleic acid based tests amplify and detect a 142 base target sequence located in a highly conserved region of the HIV gag gene 

· Since 2001, donated blood in the US has been screened with nucleic acid based tests, shortening the window to about 12 days 

· Since these tests are relatively expensive, the blood is screened by first pooling some 10-20 samples, testing these together, and if the pool tests positive, each sample is retested individually

· A different version of this test is intended for use in conjunction with clinical presentation and other laboratory markers of disease progress for the clinical management of HIV-1 infected patients
HIV/AIDS Surveillance Testing

· CD4 Testing:

· Declining CD4 T-cell counts are considered to be a marker of the progression of HIV infection. In HIV+ people, AIDS is officially diagnosed when the count drops below 200 cells or when certain opportunistic infections occur

· Low CD4 T-cell counts are associated with a variety of conditions, including many viral infections, bacterial infections, parasitic infections, sepsis, tuberculosis, coccidioidomycosis, burns, trauma, intravenous injections of foreign proteins, malnutrition, over-exercising, pregnancy, normal daily variation, psychological stress, and social isolation

· This test is also used occasionally to estimate immune system function for people whose CD4 T cells are impaired for reasons other than HIV infection, which include several blood diseases, several genetic disorders, and the side effects of many chemotherapy drugs

· Generally speaking, the lower the number of T cells, the lower the immune system's function will be

· Normal T4 counts are between 500 and 1500 CD4+ T cells per microliter and the counts may fluctuate in healthy people, depending on recent infection status, nutrition, exercise and other factors -- even the time of day

· Women tend to have somewhat lower counts than men
· Viral Load Testing:

· Evidence shows that keeping the viral load levels as low as possible for as long as possible decreases the complications of HIV disease and prolongs life

· Public health guidelines state that treatment should be considered for asymptomatic HIV-infected people who have viral loads higher than 30,000 copies per milliliter of blood using a test known as a branched DNA test, or more than 55,000 copies using an RT-PCR test

· There are several methods for testing viral load; results are not interchangeable so it is important that the same method be used each time
HIV/AIDS Surveillance Testing

· Clinical Application of Lab Values:

· ANY ↑ in HIV viral load OR ↓ in CD4 count must be immediately correlated with a second analysis

· If secondary analysis confirms changes, APN must:

· For clients on HART Tx:

· Obtain a thorough Hx regarding compliance of prescribed HIV-regimen (HAART) assessing for missed/skipped doses

· Obtain a new HIV genotype-resistance test

· Alter HARRT Tx if possible depending on #2

· If HAART Tx has failed, begin preparations to ↓ risk for opportunistic infections

· Re-assess HIV viral load AND CD4 count in 30 days

· For clients not on HART Tx:

· Obtain an HIV genotype-resistance test

· Initiate HARRT Tx (if possible and depending on CDC guidelines for initiating Tx)

· Re-assess HIV viral load AND CD4 count in 30 days
Abnormal Immune Presentations

· Acute lymphangitis (lymphadenopathy): inflammation of 1 or more lymphatic vessel; generally w/ fever, malaise, and illness-- assess distal area for s/s of infection

· Acute suppurative lymphadenitis: usually caused by acute beta-hemolytic strep or coag. + staph; node is usually firm and tender; other Dz processes can cause this (TB, dental infections, feline scratches)

· Non-Hodgkin lymphoma: CA; usually well-defined and solid; tend to clump in posterior cervical chain/occiput; non-painful and matted
· Hodgkin Dz: Malignant lymphoma occurs in in young and less in those > 50; usually occurs in posterior cervical chain w/ progressive edema; non-painful; asymmetrical

· Epstein-Barr virus (mono): assess for pharyngitis, fever, fatigue, malaise, rash/eruptions, spleno/hepatomegaly; nodes usually in ant/post cervical chains, are tender, and firm; may need to Bx to differentiate from Non/Hodgkin

· Toxoplasmosis: lethal to fetus; single non-tender node in post cervical chain; possible ingestion of raw/rare meat or feline; scalp may have seborrhea

· HHV-6: high-grade fever over 3-4 days in 7-12 month-old baby usually CC; s/p fever, fine, morbilliform rash appears over face and chest; occipital/ postauricular lymphadenopathy (discrete/non-tender) self-limiting
Abnormal Immune Presentations

· Acute Lymphangitis; Hodgkin Dz

Abnormal Immune Presentations

· Herpes simplex: discrete labial and gingival ulcers, high-grade fever, ant cervical/ submandibular lymphadenopathy (firm, movable, tender)

· Cat scratch Dz: most common cause of lymphadenitis in children; large, red, supparative tender nodes in head, neck, and axillae form after pustule; exposure to feline scratch, bite, lick, etc.

· Serum sickness: immune complex Dz w/ urticaria, lymphadenopathy (near injection site), joint pain, fever, possible facial edema

· Lymphedema: trauma, surgery, radiation, etc. blocks lymphatic flow, causing severe non-pitting edema; can be caused by congenital defect in development of lymph system (Milroy Dz)

· Lymphangioma/Cystic Hygroma: also result from congenital lymph malformation—edema seen in face and neck w/ soft, compressible, fluid-containing mass

· Elephantiasis: widespread lymphedema resulting from lymphatic obstruction by filarial worms

Abnormal Immune Presentations

· Herpes Simplex; Cat Scratch Dz; Lymphedema
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