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Abstract

HEMATOLOGIC COMPLICATIONS AND QUALITY OF LIFE IN

HOSPITALIZED PATIENTS WITH AIDS

Cecily D. Cosby, F.N.P., Ph.D.

University of California, San Francisco, 1998

The relationships among the biological and physiological indicators of cytopenias

in AIDS and measures of quality of life are not well characterized. The purpose of this

secondary analysis was to determine the relationships among anemia, neutropenia and

thrombocytopenia and characteristics of the individual, physiological markers,

symptoms, functional status, general health perceptions, and well-being in people with

AIDS. The five dimensions of the Wilson and Cleary model of health-related quality of

life provided the conceptual model for this study. Data were collected by audits of the

medical records, patient interviews and the completion of the Medical Outcomes Study

30 (Wu et al. 1991). In addition to descriptive statistics, logistic regression was used to

analyze clusters of variables. The sample of 146 hospitalized patients with AIDS had an

85% prevalence of anemia, a 53% prevalence neutropenia and a 33% prevalence of

thrombocytopenia. The mean age was 38 years old, 19% were female, 35% were white,

27% had a history of injection drug use and the mean CD4+ count was 74 mm”. Fifty

four percent of the cohort were candidates for colony stimulating factors, while only 17%

of those eligible received them. Patients with higher symptom scores, particularly

confusion, nose bleeding, and bleeding gums, as well as those with lower scores for self

care, were more likely to have treatable anemia. Those with gastrointestinal discomfort,



psychological distress, lower functional status scores and nose bleeding were more likely

to have treatable neutropenia. No evidence was found demonstrating a statistically

significant relationship between treatable cytopenias and age, gender, ethnicity, or source

of HIV infection. There were statistically significant associations between lower CD4+

cells and treatable anemia and the five dimensions of the Wilson and Cleary model were

predictive of treatable anemia. Limitations of this study include the cross-sectional

nature of the data, the hospitalized cohort with acute illnesses, the dichotomous

dependent variables and the large number of independent variables. Longitudinal data

with repeated measures would allow the measurement of these variables and their

changes over time.
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CHAPTER I. THE STUDY PROBLEM

Introduction

The declines in acquired immunodeficiency syndrome (AIDS)-opportunistic

illnesses (OI) and deaths reflect the impact of both HIV prevention efforts and the use of

antiretroviral therapies and AIDS-OI prophylaxis (CDC, 1997). Despite these decreases,

the incidence of AIDS-OI remains high, and HIV infection continues to be a leading cause

of death among persons aged 25–44 years (Ventura, Peters, Martin, & Mauer, 1996).

HIV infection remains a chronic epidemic disease and continues to impact the length and

quality of life (QoI) of patients in various and unique ways. The symptomatic, multi

system nature of AIDS has been shown to have a major impact on Qol (Wachtel, Piette,

Mor, Stein, Fleishman & Carpenter, 1992, Lubeck & Fries, 1992).

The hematologic complications associated with AIDS, anemia, neutropenia and

thrombocytopenia, are known to contribute to morbidity and mortality (Northfelt, 1994,

Ownby, 1995). The relationships among the biological and physiological indicators of

cytopenias in AIDS and measures of QoI are not well characterized. Treatment strategies

can be expensive, uncomfortable, risk-laden and controversial. For patients with

cytopenias, investigating self-reports of general health perceptions, functional status,

symptoms and well-being will provide insights that can direct education and interventions.

The conceptual model of Wilson and Cleary (1995) provides a useful framework for the

analyses of clinical categories and Qol in AIDS patients with hematologic complications.

Statement of the Problem

Chronic illness is frequently accompanied by hematologic abnormalities.

Complications typically associated with hematologic abnormalities include bothersome



symptoms, infection, and bleeding. These complications often necessitate aggressive

interventions, hospitalization or transfusion. Cytopenias are an area of major medical

concern and can be continuous problems that impact clinical decision making. Frequently

related symptoms of fatigue, shortness of breath, diminished functional capacity, fever,

bruising and bleeding impact quality of life (QoI) and cause significant concern to

patients. Treatments, consisting of frequent medication injections or transfusions, can be

sources of discomfort and may carry their own inherent risks. The use of colony

stimulating factors to treat these complications is increasingly being used in an effort to

impact both illness and Qol (Hambleton, 1996; Phair, Abels, McNeill & Sullivan, 1993).

Cytopenias are common in human immunodeficiency virus (HIV) infection and the

acquired immunodeficiency syndrome (AIDS) and can be life-threatening to this

population (Ownby, 1995). Evaluation of the bone marrow in patients with AIDS

demonstrates the presence of systemic infection, inflammation, and the inanition associated

with them (Spivak, Bender, & Quinn, 1984). The high incidence of myelofibrosis,

alterations in marrow cellularity, pancytopenic and hematolophagic histocytosis indicates

that the bone marrow is a target organ in AIDS (Folks, Kessler, Orenstein, Justement,

Jaffe, & Fauci, 1988; Spivak et al., 1984).

Cytopenia occurs in up to 70% of patients with AIDS (Brandi et al., 1995). This

common complication can affect different hematopoietic lineages, including

erythropoiesis, granulopoiesis and thrombopoiesis. Although the principal defect of HIV

infection is in the production and function of the T-helper (CD4+) cells, multilineage

hematopoietic cell defects are common. The severity of anemia and neutropenia, though



not thrombocytopenia, is related to the fall in the CD4+ cell count and progression of HIV

disease (Street & Gibson, 1996). Table 1 provides an overview of these cytopenias.

Table 1. Cytopenia in HIV Infection and AIDS

CELL LIFE SPAN | CYTOPENIA DESCRIPTION AIDS

PREVALENCE

Any single cell type or
in combination

70%

7-8 days 150,000/mm3

moderate: 50,000 to

100,000/mm3

Severe: <50,000/mm3

Neutrophil cell life neutropenia ANC < 1000/mm3 CD4+325() = 1.3%
7–8 hours

CD4+ S-700 + ().8%

Granulocyte cell life
1-2 days granulocytopenia WBC < 2000/mm3 44%

Thrombocyte cell life thrombocytopenia mild: 100,000 to HIV = 1.1%
AIDS = 25%-45%

Erythrocyte cell life anemia Hgb-10g/dL Up to 95%
120 days *AZT induced =

Hct 30% 30%

transfusion: if

Hgb-8g/dL
Hct ~23%

* AZT: Azidothymidine, Retrovir, Zidovudine

Although clinical guidelines with intervention parameters for cytopenias exist, the

management of cytopenia in HIV infection is fraught with concerns regarding cost

effectiveness, survival benefit and the impact of symptom management on the patient's
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Qol. There is little data regarding the significance of cytopenias, their symptoms and

treatments from the perspective of the patient. The association between physiological

measurements and general health perceptions, functional status, symptoms and well-being

is not well-described.

Purpose of the Study

The purpose of this study is to determine the relationships among the physiological

measurements associated with cytopenias (anemia, neutropenia and thrombocytopenia)

and general health perceptions, functional status, symptoms and well-being in people with

AIDS. Understanding these relationships, from the patient's perspective, will facilitate the

design of optimally effective interventions for quality patient care and the improvement of

patient outcomes.

Significance

Since 1995 the annual AIDS incidence has changed abruptly when compared with

the magnitude and direction of the average annual changes in AIDS-opportunistic illnesses

(OI) prior to 1995 (CDC, 1997). Temporal trends in AIDS cases and deaths are the result

of changes in the rate of new HIV infections, AIDS diagnosis resulting from progression

of HIV disease to AIDS, and deaths of HIV-infected persons. The decline in AIDS-OI

incidence and deaths reflect the impact of both HIV prevention efforts and the use of

antiretroviral therapies and AIDS-OI prophylaxis (CDC, 1997).

These positive trends must be considered within a context that includes several

other important points. Surveillance data may simply reflect a delay in the onset of AIDS

OI and deaths. Despite the decrease in AIDS-OI incidence and death, the incidence

remains high, and HIV infection is still a leading cause of death among persons aged 25-44

ºº:-à
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years (Ventura, Peters, Martin, & Maurer, 1997). The incidence of AIDS-OI continues to

increase among persons who are infected through heterosexual contact, and HIV infection

is still not identified in many persons until AIDS is diagnosed (Wortley, Chu, Diaz, et al.,

1995), diminishing the potential benefit from early treatment advances. The number of

people with newly acquired HIV infection continues to grow at an alarming rate. Finally,

there are over 230,000 persons living with AIDS in the United States and estimates are the

number of prevalent HIV and AIDS cases combined is approximately 2.5 times greater

than the number of AIDS cases alone (CDC, 1996, 1997).

There is little hope that merely suppressing the virus, even for several years, will be

enough to completely eradicate it from the body. Therefore, HIV infection remains a

chronic epidemic disease and continues to impact the length and quality of life (QoI) of

patients in various and unique ways. The hematologic complications in HIV infection will

continue to provide challenges to both patients and providers.

Clinical Implications of Cytopenias

HIV-related cytopenias have significant clinical implications. These include the

associated morbidity, nature and cost of the management therapies, and the treatment

outcomes. Illness and symptoms impact health perceptions as well as the functional status

of patients. Investigating the patient’s self-reports regarding these factors provides useful

information for directing interventions. Alleviating the symptoms associated with anemia,

the infectious complications of neutropenia, and the bleeding risk with thrombocytopenia

are long-standing medical and nursing priorities. The anticipation of medication side

effects, for example, can influence the initiation of strategies aimed at preventing

hematologic abnormalities. These strategies, typically including the use of colony

º



stimulating factors, are expensive (Cantor, 1993; Glaspy, 1995; Sheffield, Sullivan, Saltiel

& Nishimura, 1997), often uncomfortable and inconvenient, and offer no proof of survival

benefit (Glaspy, 1995). The risks which accompany red cell transfusion, another common

treatment strategy, are well documented (Greenburg, 1996).

The Importance of Quality of Life

Qol approaches have been limited in several ways (Raphael et al., 1997). Most

models tend to emphasize the negative aspects and focus on illness and disability.

Robertson (1990) argues that such focus depoliticizes many issues facing the individual.

Many models fail to recognize that health is a resource for daily living rather than merely

the absence of illness and disability. The domains of Qol have been narrowly defined,

often focusing on one domain or area rather than a comprehensive approach. Failure to

appreciate the influence of the ambient cultural setting can lead to misleading conclusions.

Although operational definitions assign meaning to a concept by describing the

activities that are required to measure it, there are disadvantages when they are used in

isolation of conceptual definitions. Quality of life then becomes defined by the indicators

that have been selected, on whatever grounds, to identify it. Edwards (1985) describes this

as "definition by default," which usually occurs implicitly rather that explicitly. Finally, the

importance of personal control and opportunities for growth in defining and promoting

health are often not emphasized. Any study of merit must define its terms of reference,

aims and purpose. Consequently, any proposal designed to improve quality of life must

state which conceptual definitions are being used to operationalize the variables of interest

(Farquhar, 1995).

º º
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Quality of life is probably the most desirable outcome of all health care policies

(Farquhar, 1995). Raphael and colleagues (1997) suggest three reasons for adopting a

Qol emphasis when considering the health needs of older persons. These reasons are

applicable to people with AIDS (PWAs). First, Qol can be an outcome of health or social

service interventions. The assessment of QoI not only can suggest interventions, but the

effects of those interventions need to be assessed (Spilker, 1990). Secondly, Qol is an

indicator of need for non-medical health and support services. Finally, Qol can serve as an

indicator of risk. It can be relevant for planning and implementing health promotion

activities and identifying determinants of health as foci of intervention or advocacy efforts.

The Goals and Nature of Nursing Practice

Sorting out the various interpretations of a particular construct is an important part

of developing nursing science. The construct of QoI can be analyzed from many different

perspectives and for several purposes. Some of nursing's constructs are multidimensional

and some are assigned different meanings by individual researchers in a given culture

(Leininger, 1994). Some take on very different meanings in different cultures. Since

perceptions are embedded in cultural beliefs and social relationships, it is important that

Qol tools attend to these issues to ensure that assessments are understood within the

cultural context. The study of Qol for people living with HIV infection would, therefore,

be sensitive to the cultural aspects associated with risk behaviors, sexual practices,

ethnicity and health practices as well as gender and age.

As a science, nursing must undertake the challenge of identifying the universal and

particular qualities that characterize Qol. As a humanitarian endeavor, nursing has an

obligation to move society toward the goal of defining the culturally and philosophically



specific meanings of Qol. Analysis can clarify the meaning or add to existing theory. It

can also provide a precise operational definition, which by its very nature has construct

validity. Nursing embraces both the construct and the study of QoI in its ongoing

commitment to expand and enhance its meaning and application.

The essence of the therapeutic nurse-patient relationship is based on obtaining and

applying information about the patient's and family's perspectives of health and about what

they find meaningful (Henderson, 1991; Meister, 1993). Nurses continue to conceptually

analyze the term "quality of life" and its domains and characteristics (Goodinson &

Singleton, 1989, Kleinpell, 1991; Holzemer & Wilson, 1995, Ferrans, 1996). Clinical

observations have contributed to the increasing interest in more precisely defining Qol.

Efforts to measure and study Qol are aimed at identifying interventions and

integrating those findings into nursing practice. Areas of particular interest which are

amenable to nursing interventions are assisting patients in 1) adapting to health-related

situations, 2) limiting treatment-related toxicities, 3) understanding self and others, or 4)

reducing personal vulnerability to specific or general health threats (Hinds & Varricchio,

1996). There are no nursing intervention studies using QoI as an outcome measure in

patients with HIV-associated cytopenias. Heckman et al. (1997) provide excellent

direction for nursing intervention studies concerning Qol for those living with HIV/AIDS.

In their sample of 275 HIV-infected individuals (221 men, 53 women and 1

transgendered) living in the community, life satisfaction was associated with greater

physical/functional well-being, elevated perceptions of social support, increased use of

active coping strategies, and fewer incidents of AIDS-related discrimination and stigma.



They suggest targeting domains known to be related to life-satisfaction as ways to

improve Qol.

Definitions and descriptions of Qol by nurses in their clinical and research efforts

include a) the degree to which one has self-esteem, a purpose in life, and minimal anxiety

(Lewis, 1982), b) the degree of satisfaction with perceived present life circumstances

(Young & Longman, 1983), c) an individual's perceptions of well-being that stem from

satisfaction or dissatisfaction with dimensions of life that are important to the individual

(Ferrans & Powers, 1985), d) a personal statement of the positivity or negativity of

attributes that characterize one's life (Grant, Padilla, Ferrell, & Rhiner, 1990), e) children's

and adolescents' subjective and changeable sense of well-being that reflects how closely

their desires and hopes match what is actually happening and their orientation toward the

future, both their own and that of others (Hinds, 1990), and f) the degree of congruence

between actual life conditions and one's hope and expectations (McDaniel & Bach, 1994).

Cytopenias can be significant problems for people with HIV and AIDS. They are

associated with distressing symptoms and impact survival and quality of life.

Understanding cytopenias and their relationships with health dimensions will facilitate

nurses in the design of effective interventions for the improvement of patient outcomes.
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CHAPTER II: LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

Cytopenias

The hallmark of HIV disease is a profound immunodeficiency resulting primarily

from a progressive quantitative and qualitative deficiency of the CD4+ subset of T

lymphocytes referred to as the helper or inducer T cells (Fauci & Lane, 1994). Evaluation

of the peripheral blood smears of patients with AIDS and patients with acute HIV

infection may reveal atypical lymphocytes. In addition to effects on the lymphocytes,

abnormalities of other cell types are consistently noted.

Hematologic abnormalities are characterized by cytopenias. Cytopenias represent

a lack of cellular elements in the circulating blood (hypocytosis) and generally refer to a

decrease in the numbers of erythrocytes, granulocytes or thrombocytes. These

hematologic abnormalities occur primarily as a result of several mechanisms. They include

decreased production of precursor cells in the bone marrow, as in vitamin B12 or folic

acid deficiency, increased peripheral destruction or loss of differentiated cells, as occurs

with hemolysis, or ineffective hematopoiesis, often associated with chemotherapy (Ownby,

1995). However, these causes are not mutually exclusive, and often the etiologies are

mixed. Table 2 provides an overview of the causes of cytopenia in HIV infection.

-
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Table 2. Causes of Cytopenia in HIV Infection and AIDS

Anemia Thrombocytopenia

Anemia of chronic disease HIV-associated immune destruction

Parvovirus B19 infection HIV-associated decreased production

Adverse drug reaction Adverse drug reaction

Thrombotic thrombocytopenia Thrombotic thrombocytopenia
purpura purpura

Hypersplenism Hypersplenism

Marrow infiltration with Marrow infiltration with tumor

tumor or opportunistic inf. or opportunistic infection

Megaloblastic anemia

Autoimmune hemolytic anemia

Iron-deficiency or blood loss

Preexisting or coexisting condition

Leukopenia

Lymphopenia

Neutropenia due to HIV

Adverse drug reaction

Antineutrophilantibodies

Hypersplenism

Marrow infiltration with

tumor or opportunistic inf.

Adapted from Hematologic complications of HIV infection and AIDS, Coyle. p450.

Causes of Cytopenia in HIV Infection

Direct Effects of HIV

There are several proported mechanisms by which HIV directly affects the

hematologic system. In vitro, HIV has been identified in myelomonocytic bone marrow

precursor cells, suggesting direct bone marrow invasion (Folks et al., 1988). Defects in

helper lymphocytic function may be associated with HIV-associated myelosuppression

(Mitsuyasu, 1994). Mitsuyasu states that defects in mature granulocytes, monocytes, and

lymphocytes have been identified. These defects may contribute to the increased incidence

of infections and malignancies in HIV disease.

11



Hypergammaglobulinemia, associated with abnormal B-lymphocyte regulation and

the development of autoantibodies that bind specifically to the membranes of myeloid

cells, can induce cytopenias in people with AIDS (PWAs) (Israel & Plaisance, 1991). The

cytokine tumor necrosis factor (TNF) can be stimulated by the virus, which can result in

inhibition of erythrocyte production (Groopman, 1990).

HIV-associated immune thrombocytopenia purpura (ITP), a syndrome

characterized by increased peripheral platelet destruction, is an example of autoantibodies

affecting platelets. Antibodies, primarily IgG, are deposited on the membrane surface of

platelets, forming circulating immune complexes (Murphy, 1987). As the platelets travel

through the spleen, phagocytic cells of the reticuloendothelial system recognize the Fc

receptor of the immunoglobulin and destroy the platelets. It is hypothesized that

antiplatelet antibodies stimulate complement to destroy platelets (Klaassen et al., 1990),

thus resulting in a diminished number of platelets.

Opportunistic infections

Advancing HIV disease is accompanied by the risk of opportunistic infections.

These infections can induce or exacerbate existing cytopenias (Ownby, 1995).

Mycobacterial, fungal and viral infections have been implicated in cytopenias, either by

direct marrow invasion or by infecting peripheral monocytes (Baranski & Young, 1987).

Antigen presentation is necessary in the activation of specific immunity (Causey,

1991). The cytomegalovirus (CMV) is capable of suppressing antigen presentation.

Splenomegaly, often caused by mycobacterial infections, may lead to peripheral

destruction of erythrocytes and thrombocytes. In addition, Salmonellosis can result in

12



granulocytopenia while toxoplasmosis has been associated with thrombocytopenia

(Ownby, 1995).

Malignancies

Lymphoproliferative malignancies, such as non-Hodgkin's lymphoma, invade the

bone marrow and cause suppression of myeloid progenitors (Ownby, 1995). Many of the

antineoplastic agents used to treat neoplasms such as lymphoma and Kaposi's sarcoma

(KS) cause myelosuppression. Radiation therapy that involves large marrow sites (e.g.,

long bones) can also result in myelosuppression.

Medications

Many of the treatment and prevention therapies used in HIV infection can cause

drug-induced cytopenias (Northfelt, 1994, Ownby, 1995; Castello, Mela, Cerruti,

Mencoboni, & Lerza, 1995). The primary action of zidovudine is termination of reverse

transcriptase DNA synthesis. It may also inhibit DNA polymerases to some extent, thus

impairing normal hematopoiesis (Scadden, Zon, & Groopman, 1989). In a large-scale

collaborative study all three hematopoietic cell lines were affected by zidovudine therapy

(Richman, 1987). Significant anemia developed in 34% of patients, and blood transfusions

were required in 21%. Neutropenia developed in 16% of patients, and thrombocytopenia

developed in 12%. Although zidovudine increases the MCV in most patients, bone

marrow examination usually reveals hypoplasia, aplasia, or maturation arrest (Gill, Rarick,

& Brynes, 1987, Richman, 1987; Scadden, Zon, & Groopman, 1989).

Many opportunistic infections are treated with combination cytopenic therapies

that can enhance the magnitude of bone marrow suppression. Other drugs used

commonly in treating HIV infection, including ganciclovir, foscarnet, sulfa derivatives, and

13



pentamidine, also cause myelosuppression (Hambleton & Abrams, 1992). Table 3

provides an overview of the most commonly implicated medications.

Table 3. Drug-Induced Cytopenias

Agent Cytopenia Mechanism

alpha interferon granulocytopenia inhibition of peripheral blood
alone & with zidovudine thrombocytopenia hematopoietic progenitors

anemia

amphotericin B anemia myelosuppression
thrombocytopenia
leukopenia

Chemotherapy granulocytopenia myelosuppression
doxorubicin

bleomycin
vincristine

flucytosine granulocytopenia myelosuppression
Folate antagonists: granulocytopenia inhibit folate metabolism

trimetrexate pancytopenia enzyme
trimethoprim anemia, thrombocytopenia blocks marrow maturation
pyrimethamine ineffective hematopoiesis

tamidine granulocytopenia
ganciclovir granulocytopenia inhibit maturation of progenitor

thrombocytopenia cells

Sulfonamides: anemia, granulocytopenia cytotoxic effect on precursor cells
sulfamethaxazole thrombocytopenia haptens elicit an immune
dapsone hemolysis response
sulfadiazine

zidovudine anemia suppression of bone marrow
granulocytopenia precursor cells

'? peripheral destruction of red
blood cells

Additional Factors

Nutritional deficiencies can exacerbate existing hematologic problems. Poor

nutritional intake and abnormal GI absorption can result in folate and vitamin B12

deficiencies (Hambleton & Abrams, 1992). Disorders of iron metabolism or iron

deficiency have been reported. Vitamin B12 levels should be monitored periodically,

particularly in patients being treated with zidovudine (Hambleton & Abrams, 1992). The

14



use of zidovudine in patients with concomitant vitamin B12 deficiency may potentiate

drug-induced anemia.

Blood loss can cause or worsen preexisting anemia. Blood loss may occur due to

any of the following conditions: a) KS lesions of the gastrointestinal (GI) tract can cause

perforation, b) CMV colitis can compromise the integrity and erode the GI tract, c)

frequent phlebotomy can have a cumulative effect; and d) coexistent bone marrow

suppression can blunt the body's ability to compensate for blood loss (Ownby, 1995).

Understanding the nature of cytopenias as well as its treatment requires an

understanding of the process of hematopoiesis.

Hematopoiesis

Hematopoiesis refers to the formation and development of various types of blood

cells from the bone marrow stem cell. When the pluripotent stem cell divides in the bone

marrow it can either self-replicate or, under the influence of one or more hematopoietic

growth factors, become committed to one or two hematopoietic cell lineages: the myeloid

or the lymphoid lineage (Nicola, 1993). The myeloid lineage includes cells responsible for

mediating functions that include non-specific host immune defense, clotting and oxygen

transport. The lymphoid lineage is active in providing specific host immunity. See

appendix A for a comprehensive description of hematopoiesis and a discussion of the

lymphoid lineage.

Myeloid Lineage

The myeloid cell lineage is one of the two main developmental pathways of the

hematopoietic tree. It includes erythrocytes, granulocytes (neutrophils, eosinophils, and

basophils), platelets, and monocytes/macrophages. The myeloid cell lineages all arise from
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a common precursor cell: the myeloid stem cell, or as it has been termed based on in vitro

assays, the CFU-GEMM (Colony Forming Unit-Granulocytes, Erythrocytes, Monocytes,

Megakaryocytes) (Beck, 1994). The committed myeloid stem cell is considered to be

multipotent as it is able to give rise to more than one cell lineage. A discussion of the

specific effects of HIV infection on the myeloid lineage cells follows.

Anemia

Anemia is defined as a deficiency of either red blood cells (RBCs) or lack of

hemoglobin that leads to a reduction in the oxygen-carrying capacity of blood. Anemia

can also result from other causes, among them folate or Vitamin B12 deficiencies, chronic

blood loss from the gastrointestinal tract, renal failure, or from myelosuppression of stem

cells by tumor cell products. It is measured using levels of hemoglobin or hematocrit.

The investigation of anemia may include evaluation of red blood cell indices, reticulocyte

count, serum ferritin, an endogenous serum EPO level, vitamin B12, folate, and iron

stores, including transferrin saturation. Hemoccult screening of stool to assess for any GI

blood loss is important.

Incidence.

The incidence of anemia (hematocrit <37% or hemoglobin -12 g/dL in females or

<13.5 g/dl in males) in HIV infection has been reported to range from 5-16% in patients

with lymphadenopathy or AIDS related complex, and it may be as high as 70-95% in

patients with AIDS (Brogan & Zell, 1990). The degree of anemia correlates with the

extent of HIV infection. It has been associated with progression to AIDS (Morfeldt

Månson, Böttinger, Nilsson, & von Stedingk, 1991) and shorter survival times (Ellaurie,

Burns & Rubenstein, 1990, Salort et al., 1997). Anemia is an important negative predictor
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for survival in patients with Mycobacterium avium complex (MAC) infection (Gascon,

Sathe, & Rameshwar, 1993).

Anemia is the most common cytopenia that causes symptoms in patients with HIV

(Ownby, 1995). The anemia associated with HIV is typically characterized by a

normochromic, normocytic anemia, with hemoglobin concentrations ranging from 8

10g/dL. Microcytosis is uncommon in the absence of bleeding. Macrocytosis is also

infrequent, except in patients being treated with zidovudine (AZT). Approximately 70%

of AZT-treated patients develop macrocytosis after 2 weeks of therapy, and approximately

50% of these patients have a MCV greater than 110 fl (Mazza, 1995). This anemia of

chronic disease includes a modest reduction in red cell survival, decreased iron

reutilization, and reduced levels of endogenous erythropoietin (EPO). Complicated by the

administration of medications for prophylaxis or treatment, or ongoing infectious

processes, this anemia easily worsens. Definitive evidence of B12 or folate deficiency,

which includes increased neutrophil lobe count, elevated MCV and reticulocyte response

to B12 or folate therapy, is lacking in HIV-infected patients (Mazza, 1995).

Clinical picture.

The clinical picture of anemia depends on the underlying disease, as well as the

severity and chronicity of the anemia. Symptoms commonly associated with anemia

include fatigue, weakness, shortness of breath and decreased functional capacity.

Most of the signs and symptoms represent cardiovascular and ventilatory adjustments that

compensate for the decrease in red blood cell mass. The degree to which symptoms occur

depends on several contributing factors. If the anemia has developed rapidly, there may

not be adequate time for compensatory adjustments to take place, and the patient may
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have more marked symptoms than if an anemia of equivalent severity had developed

insidiously (Mazza, 1994). In vivo observations indicate that the oxygen transport is near

optimal at hematocrits from 35% to 55%, a much wider range than the normal hematocrit

range of 42% to 50%. This optimization over a wide range is accomplished by

imperceptible changes in the cardiac output, vascular resistance, and oxygen affinity.

Patients with impaired pulmonary function, congestive heart failure or anginal pain are at

greater risk of complications with the decreased oxygen carrying capacity associated with

anemia.

The patient's complaints may depend on the presence of local vascular disease.

Individuals with mild anemia are often asymptomatic. They may complain of fatigue as

well as dyspnea and palpitation, particularly following exercise. Severely anemic patients

will often be symptomatic at rest and unable to tolerate significant exertion. When the

hemoglobin concentration falls below 7.5 g/dL, resting cardiac output rises significantly

with an increase in both heart rate and stroke volume. The patient may be aware of this

hyperdynamic state and complain of palpitation or a pounding pulse. Symptoms of cardiac

failure may develop if the patient's myocardial reserve is reduced.

The symptoms of severe anemia extend to other organ systems. When the central

nervous system is involved patients often complain of dizziness and headache and may

experience syncope, tinnitus, or vertigo. Many patients are irritable and have difficulty

sleeping or concentrating. Because of decreased blood flow to the skin, patients may

become hypersensitive to cold. Gastrointestinal symptoms such as anorexia, indigestion,

and even nausea or bowel irregularity are attributable to shunting of blood away from the
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splanchnic bed. Females commonly develop abnormal menstruation, both amenorrhea and

increased bleeding. Males may complain of impotence or loss of libido (Bunn, 1994).

Management.

Blood transfusions and recombinant human erythropoietin (rhuePO) are

commonly used to alleviate anemia. There are subjective reports of improved well-being

after transfusion (Monti, Castellani, Berlusconi, & Cunietti, 1996) and evidence that the

use of EPO can reduce the need for transfusions and improve the quality of life for PWAs

(Revicki et al., 1994). The characteristic clinical signs and symptoms of anemia -- pallor,

tachycardia, weakness, shortness of breath and fatigue --would be expected to be reversed

or ameliorated with the successful reversal of anemia.

It is estimated that 15% of all hospitalized patients with severe HIV-related illness

receive transfusions, compared with 5% of patients with other illnesses. A chart review at

San Francisco General Hospital indicated a 0.89 packed red blood cell unit per patient per

year transfusion incidence for PWAs (Jacobson et al., 1990). Although controversy

persists regarding precise hematologic transfusion parameters, transfusions are generally

indicated when the hemoglobin level falls below 8g/dL or if the hematocrit falls below

23%. The degree of symptomatology associated with the anemia is an important criterion

in the decision to transfuse.

Although blood transfusions have been used traditionally to treat severe anemia,

they continue to be associated with significant risks. Safety issues include transmission of

infectious diseases such as hepatitis C, iron overload, hemolytic reactions, febrile and

allergic reactions, immunization of the recipient to foreign antigens, circulatory overload

and graft-versus-host disease. Reports of immunomodulatory effects of transfusion raise
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concern about the potential for virus activation and tumor growth in HIV-infected patients

(Popovsky et al., 1995). Additional considerations in the decision to transfuse include

patient inconvenience, discomfort, and cost. Ultimately one returns to the original inquiry.

does the restoration of a normal hematocrit make it easier for a patient to endure or

recover from an underlying disease or ongoing infection?

Erythropoietin (EPO) selectively stimulates the proliferation and differentiation of

erythrocytes. It has a maturation-inducing effect as demonstrated by its ability to drive

committed myeloid stem cell precursors to differentiate and mature into erythrocytes.

EPO can also act on mature erythrocytes to enhance their functional activities. Over 90%

of EPO is produced by the endothelial cells of the peritubular capillary in the cortex and

medulla of the kidney (Goldberg & Bunn, 1994). While the liver also synthesizes some

erythropoietin (<10%), the amount is insufficient to maintain adequate erythropoiesis.

The normal marrow is capable of increasing its red cell production to about three to five

times the normal rate within a week or two following stimulation by high levels of

erythropoietin.

Recombinant human erythropoietin (rhuePO) is currently approved for use in

HIV infection with AZT (Zidovudine) associated anemia. Therapy is initiated three times

per week when the hematocrit falls below 30% and continued with dose adjustments to

maintain a hematocrit of 36%-38% (Ownby, 1995). It typically takes several weeks to see

an increase of 3-4% in the hematocrit. The patient is monitored closely for the

development of hypertension.
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Leukopenia

Leukopenia is defined as any situation in which the total number of leukocytes

(white blood cells) in the circulating blood is less than 5000/mm3. Granulocytes are the

cells of the myeloid series and consist of neutrophils, eosinophils, and basophils.

Neutrophils are the most frequent and most active phagocyte among the various types of

white blood cells.

Incidence.

The incidence of leukopenia (white blood cells <5000/mm3) in AIDS patients

ranges from 57-76%, leukopenia affects 19-41% of HIV-infected patients with

lymphadenopathy. Leukopenia may also occur in the setting of acute HIV infection

(Rodgers, 1995). Up to 44% of PWAs have granulocytopenia (Zon & Groopman, 1988).

As the CD4+ count falls below 100 cells/mm3, the risk for developing granulocytopenia is

increased. The Multicenter AIDS Cohort Study found that significantly fewer patients

with CD4+ counts greater than 700 cells/mm3 had low granulocyte counts (0.8%),

compared to 13.4% of those with CD4+ counts below 249 cells/mm3 (Kaslow, Phair, &

Friedman, 1987).

Neutropenia (absolute neutrophil count of 500/mm3 or less) usually occurs with

anemia as HIV disease progresses. The Multicenter AIDS Cohort Study found that

significantly fewer patients with CD4+ counts greater than 700 cells/mm3 had low

granulocyte counts (0.8%), compared to 13.4% of those with CD4+ counts below 249

cells/mm3 (Kaslow, Phair, & Friedman, 1987). Approximately 10% of early,

asymptomatic HIV-infected patients and over 50% of those with more advanced disease
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are reported to have neutropenia. Patients with neutropenia may be more prone to skin or

oral complaints as well as more serious infections, accompanied by fever.

A defect anywhere in the neutrophil life cycle can lead to dysfunction and

compromised host defenses. Inflammation is often depressed, and the clinical result is

often recurrent and severe bacterial and fungal infections. Aphthous ulcers of mucous

membranes and gingivitis and periodontal disease are common. The most common

neutropenias are iatrogenic, resulting from the widespread use of cytotoxic or

immunosuppressive therapies.

Neutropenia is seen in approximately half the patients with HIV infection. It is

mild in most instances, however, it can be severe and place patients at risk of spontaneous

bacterial infections. This is usually seen in patients receiving any of a number of

myelosuppressive therapies used in the treatment of HIV infection and its complications.

Neutropenia contributes to life threatening bacterial and fungal infections. Sixty percent

of patients with neutropenia who develop fever will have an infection (Coyle, 1997). The

risk of these infections increases with the amount of time the neutrophil count is low

(<1000/mm3) (Beck, 1995). The majority of severe infections occur at neutrophil levels

less than 500/mm3.

Clinical picture.

Unless there is an associated fever or infection, patients may be unaware that they

have neutropenia. A decrease in febrile events and a decreased incidence of

hospitalization have been demonstrated with the use of CSFs to manage neutropenia.

Concerns over the risk of decreasing the neutrophil count cause underdosing of

medications, delaying treatments and failing to escalate doses.
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Management.

Recombinant G-CSF or GM-CSF can be initiated and titrated to maintain a

neutrophil count >1000/mm3. Dosing can be every day or every other day as needed.

Clinical response is usually seen within 24–48 hours. These CSFs should not be used

within 24 hours of chemotherapy or in myeloid malignancies and myelodysplasia. Patients

may complain of bone pain during therapy with these CSFs (Northfelt, 1994).

Thrombocytopenia

Thrombocytopenia is a condition in which there are an abnormally small number of

platelets in the circulating blood. Typically a platelet count of ~ 150,000/mm3 is

consistent with thrombocytopenia.

Incidence.

A study of the natural history of thrombocytopenia in HIV-infected patients

projected a 50% rate for development of AIDS within 5 years (Abrams et al., 1986).

However, this study, as well as others, did not suggest a worse prognosis due specifically

to the presence of thrombocytopenia when the underlying level of immunodeficiency was

considered. Thrombocytopenia is frequently the initial manifestation of HIV infection.

Approximately 11% of patients with HIV infection have thrombocytopenia and the

incidence increases as the duration of HIV infection increases (Heyward & Curran, 1988).

Of those with AIDS, it is estimated that 25%–45% have thrombocytopenia. Transient

thrombocytopenia may also occur in the setting of acute HIV infection. In a prospective

study of patients with HIV-immune thrombocytopenia (platelet counts less than

50,000/mm3) 82% had bleeding complications. Spontaneous remission occurred in 10%-

20% of patients (Walsh, Krigel, Lenette, & Karpatkin, 1985; Rossi, Gorla, Stellini et al.,
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1990). In the study by Rossi and colleagues, 58 patients were observed for 13 months.

The platelet counts rose spontaneously to > 100,000/mm3 in 11 (19%) of the cases.

Clinical picture.

While thrombocytopenia may be associated with easy bruising and bleeding gums,

patients may complain minimally about these. Patients without signs or symptoms of

bleeding are considered to have asymptomatic thrombocytopenia. Major bleeding

episodes tend to occur when the platelet count is 30,000/mm3. Minor bleeding episodes

occurred in 16 of 68 patients (24%) in one large study (Finazzi, Mannucci, & Lazzarin,

1990) and included epistaxis, gum bleeding, petechia, and bruising. Among a series of 15

patients with platelet counts of ~50,000/mm3, 40% complained of epistaxis, rectal

bleeding, or easy bruising; one patient died of intracranial hemorrhage (Sloand et al.,

1992). The risk of intracranial hemorrhage is greatest during the first 1 or 2 weeks of

symptoms. Such bleeding usually occurs within a few days of the onset of symptoms

(Nydegger & Castelli, 1991).

Management.

Treatment options for thrombocytopenia include zidovudine, corticosteroids,

intravenous immune globulin (IVIG), interferon-alpha, splenectomy or splenic irradiation,

and column pheresis (Glatt & Anand, 1995). Studies are currently under way evaluating

the efficacy of thrombocytopoiesis-stimulating factor (TSF) and recombinant human

thrombopoietin (rHuTPO) in the management of thrombocytopenia. The use of TPO may

offer a promising alternative to many of these more invasive and perilous treatments.
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Summary

The hematologic complications associated with HIV contribute to morbidity, can

be life-threatening, and significantly impact the quality of life of PWAs. Various

modalities are available for the treatment of thrombocytopenia. Transfusions and the use

of EPO for anemia are common strategies. Intervention with G-CSF and GM-CSF for

neutropenia is the standard of care. There are guidelines for use of these CSFs and their

safety and efficacy is well-established. Ongoing studies are evaluating the safety and

efficacy of TPO for thrombocytopenia. Additional studies are required to evaluate the

treatment and Qol implications as well as the cost-effectiveness of the CSFs.

The prospect of controlling cell proliferation and differentiation is pressing on the

boundaries of clinical hematology. There are seven major colony stimulating factors

(CSFs) which have been described and are available for clinical study at this time. They

have been assigned specific names that describe the predominant type of cell growth they

regulate. These factors include IL-3 (Interlukin-3 or multi-CSF), GM-CSF (granulocyte

macrophage-CSF), G-CSF (granulocyte-CSF), M-CSF (monocyte/macrophage-CSF),

EPO (erythropoietin), TPO (thrombopoietin) and IL-2 (interleukin-2). The endogenous

CSFs are all glycoproteins. However, they differ in molecular size, structure, degree of

dimerization, chromosomal location, cellular sources, and target cells (Bagby & Segal,

1991). Appendix B provides additional details regarding cytokines and CSFs.

It is important for nurses caring for PWAs to understand the causes, clinical

implications and management associated with these hematologic manifestations. Nurses

play an essential role in the evaluation, monitoring and management of these cytopenias as

well as in counseling patients concerning the nature of these complications and their
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treatments. Nursing interventions aimed at education and counseling contribute to

informed patient choices. Patient choice and participation increase the chances for

optimum response to treatments.

Conceptual Framework

Quality of Life

Quality of life (QoI) issues influence the planning, delivery, and evaluation of

health, medical and nursing services (Renwick, Brown & Nagler, 1996). Improved Qol is

a desired outcome of interventions. QoI assessments can identify individuals at-risk for

poor health and can be useful to identify interventions that promote health and prevent

illness (Raphael, Brown, Renwick, Cava, Weir & Heathcote, 1997).

There are many reasons to adopt a Qol emphasis when considering the health and

health needs of people living with human immunodeficiency virus (HIV) infection and the

acquired immunodeficiency syndrome (AIDS). "As survival periods from the time of an

HIV-positive diagnosis continue to increase, there is growing concern for the quality of

the life that has been extended (Friedland, Renwick, & McColl, 1996).”

Due to the nature of HIV and AIDS, the Qol implications continue to shift as the

disease and its treatments evolve. For some patients, Qol implications may shift from

disease and symptom management to managing occupational and social roles, adherence

to complicated medication regimes and the reconstruction of self. For others, the

understanding and management of symptoms will continue to present Qol challenges.

Defining Quality of Life

There is no universally accepted definition of quality of life (QoI). The concept is

surrounded by conceptual and measurement difficulties. Andrews and Withey, as early as
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1976, noted that the notion of measuring quality of life could include the measurement of

practically anything of interest to anybody. At the other end of the spectrum is the notion

that Qol is a construct that simply cannot be measured at all with any precision. In the

range of approaches there are some commonalities, but some quite distinct differences,

particularly in terms of comprehensiveness, levels of specificity and theoretical rigor.

Levine and Croog (1984) have noted that a single variable of human behavior,

such as employment, general happiness, or sexual functioning, has been used as an ad hoc

indicator of Qol by medical researchers. Van Dam (1986) took a somewhat similar view

in suggesting that there is no clearly accepted definition of QoI as it may refer to a variety

of issues such as physical and psychological complaints, feelings of well-being, sexual

functioning and daily activities. Wegner et al. (1984) have proposed a more detailed

three-dimensional definition (functional capacity, perceptions and symptoms) that is

broken into nine subdimensions: daily routine, social functioning, intellectual functioning,

emotional functioning, economic status, health status, well-being, life satisfaction, and

symptoms related to the disease under study as well as other diseases.

There are assumptions that Qol, or even the concept of quality, refers only to a

positive state, rather than simply 'a state'. A dictionary definition of 'quality' gives it this

positive connotation, but also notes its descriptive ability. The Collins English Dictionary

(1986) defines it as '1. a distinguishing characteristic, property, or attribute; 2. the basic

character or nature of something'. The public arena, which includes journalists, politicians

and advertising executives, tends to focus on the positive interpretation of the concept,

while health and social research focuses on the descriptive interpretation (Farquhar, 1995).

Farquhar organizes existing definitions into a framework in order to identify common
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elements and highlight factors influencing definitions. This taxonomy, classified in terms

of definition origin, also serves to demonstrate the lack of consensus.

Ware (1991) suggests that there are two dimensions of life, namely quantity and its

quality. Due to the nature of HIV infection, the discourse of health within the framework

of HIV must pay particular attention to Qol. Quantity can be indicated in terms of the

length of one's life, life expectancy and mortality rates, but Ellison (1979) points out that

these indices have little value in capturing the quality of years lived. This is particularly

applicable to the lives of people with HIV infection, who are primarily young adults. As

the availability of new treatments and standards of care emerge, it is incumbent upon both

the patient and provider to ask "at what cost or benefit do we use these treatments"?

Certainly one must be cognizant of the societal and health-care costs and benefits. But

more importantly, one must consider the day to day personal prices, which are often less

obvious.

There are many health and non-health-related applications described in the

literature as well as frequent abstract references to Qol as "life satisfaction," "perceptions

of well-being," "worth of life," "value of life," "self esteem," "contentment," or

"satisfaction with life" (Kleinpell, 1991; Holzemer & Wilson, 1993). Health-related Qol

(HRQL) is typically affiliated with physical, mental and social well-being. It includes an

association to life events, spirituality, and the subjective referents of attitudes, feelings and

perceptions. Although non-health-related Qol (NHRQL) references may objectify Qol in

relation to income, housing, or occupational criteria, it seems implausible to dissociate

these from the influence of health. Ideally, a capacious definition of Qol would

<=*T*Compass shared defining attributes of both health and non-health-related applications as
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acknowledgment of their overlap and affinity. See Appendix C for a more detailed

discussion of Qol.

The Wilson and Cleary Model

When assessing the health-related quality of life of persons infected with HIV,

Cleary and colleagues (1993) recommend utilizing a comprehensive set of measures that

allows one to examine both discrete symptoms and the more diffuse impact of illness on

functioning, mental health, and quality of life. They first describe a quality of life measure

designed for persons with HIV infection and report analyses of data collected using that

instrument in face-to-face interviews with 189 patients diagnosed with AIDS (Cleary et

al., 1993).

Wilson and Cleary (1995) then describe a conceptual model, a taxonomy of patient

outcomes, that categorizes measures of patient outcome according to the underlying

health concepts they represent and proposes specific causal relationships between different

health concepts. The model proposed by Wilson and Cleary can be useful for nurses in the

formulation of strategies to improve function and HRQL in people with AIDS by unifying

the biomedical model and the social science paradigms. The dimensions included in this

HRQL model are biological and physiological variables, symptom status, functional status,

general health perceptions, and overall quality of life. In addition to classifying these

outcome measures, they propose specific causal relationships between them that link

traditional clinical variables to measure HRQL. Their model suggests that characteristics

Of the individual and environment influence symptom status, functional status, general

Health perceptions, and overall quality of life.
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Biological and Physiological Factors
*

Biological and physiological factors are commonly conceptualized, measured, and l
applied in routine clinical practice (Wilson & Cleary, 1995). The focus is on the function

of cells and organ systems. Examples include diagnoses such as anemia, laboratory values

such as serum hemoglobin or hematocrit, measures of physiologic function such as oxygen !
Saturation, and physical examination findings such as pallor or tachycardia.

Symptoms * ----
***

The assessment of symptoms causes a shift from specific cells and organs to the ºr º

organism as a whole. Physical symptoms have been defined as “a perception, feeling or :--
*

even belief about the state of our body” (Pennebaker, 1982). Psychophysical symptoms :-- º
sº

-

have been referred to as symptoms “primarily associated with mental health” or symptoms ---º l

not clearly physical or psychological in origin (Mechanic, 1982). s
º

Empirical studies illustrate the complexity of the relationships of symptom reports == º
to biological and physiological factors. Emotional or psychological symptoms such as fear * > º

or frustration are less clearly conceptualized. Since emotions and physical symptoms tend * D Z
to be related when studied empirically, causal relationships can go in both directions 2

(Mechanic, 1982). In order to include all these different phenomena, Wilson & Cleary T

(1995) define a symptom as a patient’s perception of an abnormal physical, emotional, or

cognitive state. J

Several studies have shown little correlation between some symptoms and º
physiologic measurements (Hussar & Guller, 1956, Dwosh, Giles, Ford et al., 1983). 7,

These results emphasize the need for caution in the way measures of biological and

physiologic function are interpreted and applied (Wilson & Cleary, 1995). Research that sº
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explores other likely determinants of patient-reported symptoms such as psychological

factors, patient expectations, social factors, and aspects of the physician-patient

relationship may be a more useful way to address symptoms (Angel & Cleary, 1984;

Barsky, Cleary & Klerman, 1992).

Functioning

Measures of function assess the ability of the individual to perform particular

defined tasks. Many aspects of an individual’s social environment also may have an

important effect on functioning. Symptom status is one more determinant of functioning.

There is general consensus that there are four primary domains commonly

measured and associated with functioning (Jette, 1986, Cleary, Greenfield & McNeil,

1991; Ware, 1987). They are physical function, social function, role function, and

psychological function. Studies analyzing the relationships between symptoms and

specific dimensions of functioning suggest that symptoms and biological and physiological

variables are indeed correlated with functioning, but variations in functioning cannot be

fully explained by these variables. Measures of functioning represent conceptually distinct

aspects of health status (Wilson & Cleary, 1995). Wilson and Cleary (1995) also suggest

that comprehensive, disease-specific measures of symptoms are excellent predictors of

function.

A trial comparing erythropoietin with placebo for treatment of anemia in patients

with chronic renal failure on dialysis examined the relationships of several symptom

measures to functioning and found that measures of fatigue and physical symptoms

correlated moderately well with measures of physical function, psychosocial function, and

relationships (Laupacis, Wong & Churchill, 1991).
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General Health Perceptions

General health perceptions are by nature a subjective rating. They are among the

best predictors of the use of general medical and mental health services (Connelly et al.,

1989) as well as strong predictors of mortality, even after controlling for clinical factors

(Kaplan, Barell & Lusky, 1988). They represent an integration of all of the health

concepts discussed above, as well as others such as mental health.

Functional status has been shown to be associated with general health perceptions

(Barsky et al., 1992, Idler & Kasl, 1991, Wan, 1976) as have emotional distress and

dysphoria (Blazer & Houpt, 1979) and social factors (Parkerson et al., 1993). General

health perceptions have been shown to be related to biological and physiological factors,

but because of the numerous factors affecting health perceptions, there will inevitably be

large variations within each stratum of clinical severity (Wilson & Cleary, 1995).

Overall Quality of Life

Numerous typologies of well-being constructs and theories of subjective well

being have been developed and tested (Diener, 1984; Veenhover, 1991). In most theories

these measures represent a stable syntheses of a wide range of experiences and feelings

that people have (Campbell, 1981). As such they should be related both to HRQL and to

other salient life circumstances and experiences and can be thought of as a summary

measure of quality of life (Wilson & Cleary, 1995). General measures of life satisfaction

or happiness are not as strongly related to objective life circumstances as might be

anticipated (Diener, 1984; Patrick et al., 1988), and lower levels of functional status are

not necessarily related to lower levels of life satisfaction (Patricket al., 1988). Measures

of life satisfaction tend to be unstable (Patrick et al., 1988). Questions about satisfaction
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with specific aspects of a person's health may be more sensitive to changes in expectations

and aspirations as circumstances change (Patrick, 1993).

Characteristics of the Individual and Characteristics of the Environment

Characteristics of the individual are distinguishing traits, qualities, or identities of a

human being. Characteristics of the environment are a conglomerate of external

conditions that influence the life of human beings or are influenced by human beings’

decisions (Wilson & Cleary, 1995).

The measures of health in this model exist on a continuum of increasing biological,

social, and psychological complexity. At one end of the continuum are biological

measures, such as levels of hematocrit and white blood cells, and at the other are more

complex and integrated measures such as physical functioning and general health

perceptions. Figure 3 displays these relationships schematically. The purpose of this

figure is to distinguish among conceptually distinct measures of HRQL and to make

explicit the dominant causal associations. The following figure demonstrates the

relationships among measures of patient outcome in the conceptual model. The arrows

represent the hypothesized linkages.
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Figure 1. The Wilson & Cleary Model
Characteristics of

. T
The Individual
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From: Wilson, I. B & Cleary, P. D. (1995). Linking Clinical Variables with Health Related Quality of Life, p. 60.

In their secondary analysis Sousa, Holzemer, Henry and Slaughter (in press 1998)

tested empirically the influence of biological and physiological variables, symptom status,

functional status, general health perceptions, characteristics of the individual and characteristics

of the environment on overall quality of life in persons living with HIV disease. Path analysis,

using multiple linear regression was used to examine the fit between a health related quality of

life theoretical model and data from a sample of 142 persons with an AIDS diagnosis. Their

analysis suggests that symptom status, functional status, and general health perceptions are key

dimensions of HRQL.

Williams and colleagues (1998) review the possible application of the Wilson and

Cleary model for clinical practice, research, and education in a dental hygiene setting. They

propose an Oral Health Related Quality of Life Model. Based on the Natural History of

Disease Schema, the Wilson and Cleary model, and the Neuman’s System Model, their six
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primary domains serve as a foundation for assessing, planning, implementing, and evaluation

outcomes to dental hygiene care.

HIV and Quality of Life

Many studies done to date link Qol to the presence and severity of HIV-related

symptoms in PWAs. The strongest predictors of poorer Qol in HIV-infected persons are

the presence of disease-related symptoms (Wachtel, Piette, Mor, Stein, Fleishman, &

Carpenter, 1992; Wu, Rubin, Mathews, Ware, Brysk, & Hardy, 1991) and advancing

stage of disease (Lubeck & Fries, 1992). Intravenous drug abuse and lower education

level have been associated with lower reported function in all areas (Wachtel et al., 1992).

Constitutional complaints such as fatigue, fevers and weight loss, as well as neurological

symptoms, have the greatest overall negative impact on health status. Chronic diarrhea

has a serious adverse effect on role function, while dyspnea interferes more with physical

than role function (Wachtel et al., 1992, Lubeck, Bennett, Mazonson, Fifer, & Fries,

1993).

In a multiracial South African population, HIV-infected individuals report

impairment in all aspects of health-related Qol when compared with healthy persons from

the same population (O'Keefe & Wood, 1996). Poorer function was evident even in

persons with early asymptomatic HIV disease. It was especially marked in areas relating

to psychological function, whereas physical function declined in a more linear fashion with

disease progression.

Generalized scales that measure psychological distress show little change in

psychological function with advancing disease. More specialized instruments may show

that it is the nature of the stresses that change. For instance, at the time of diagnosis,
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anxiety, guilt and denial may be prominent, whereas, with the onset of symptomatic

disease, adjustment disorders and depression are more common. Even as some patients

regain prior function with the use of highly active antiretroviral therapy, persistent

uncertainty significantly impacts psychological function.

Studies examining HIV-related symptoms and Qol focus on physiologically based

signs and symptoms as well as psychosocial symptoms. Sleep disturbances, pulmonary

problems, diarrhea, and nutrition are the focal symptoms of several physiologically based

studies, while examples of psychosocial symptoms explored include pain, symptom

control, patient anxiety and practical aid (Holzemer & Wilson, 1995).

The assessment of QoI in HIV infection has a role in clinical trials, individual

assessment and in healthcare planning. Health status has become an increasingly

important outcome measure in HIV-related clinical trials, especially where 'asymptomatic'

persons are studied who have a relatively low incidence of hard endpoints, such as disease

progression or death. Therapies that can be of benefit in prolonging life in HIV-infected

persons are often associated with unpleasant side effects and may increase longevity at the

expense of Qol. Qol measures can give information that will help determine not only the

acceptability of the treatment, but also the optimal effective dose of a medication.

In the person with HIV infection, Qol measures can be used to determine specific

areas of dysfunction that may be amenable to treatment. Qol data from clinical

interventions can also be used to help patients make informed decisions about their

treatment. This is of particular relevance with regard to conditions like cytomegalovirus

(CNMV) retinitis, which causes blindness if untreated, but effective therapy generally

requires life-long intravenous therapy. As T-cells are recovered with highly active
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antiretroviral therapies, questions arise as to the relative risk of retinitis progression in

patients with existing retinitis. The potential to suspend or modify daily infusions would

have a significant impact on the Qol of these patients.

Qol data may assist in healthcare planning by providing information that identifies

groups of HIV patients at particular risk of developing problems, so that interventions can

be targeted toward these groups. For instance, psychological stress is well documented in

'asymptomatic' disease and early psychosocial intervention has been shown to improve

Qol (Lamping, Abrahamowicz, Gilmore & Edgar, 1993).

Knowledge of the natural history of Qol in HIV infection is important in

understanding the significance of Qol data related to clinical interventions. There is little

longitudinal Qol data available for those with HIV infection. Lubeck and Fries (1992)

were able to demonstrate deterioration in disability, general health, energy and symptoms

even in 'asymptomatic' patients at a mean of 9 months follow-up using the AIDS-Health

Assessment Questionnaire (HAQ). A prospective study of Qol in the Cape Town HIV

population, using the Medical Outcome Study Short Form (MOS SF-36), documented a

significant decline in physical function, general health and physical component score in

symptomatic patients at 1 year follow-up (Ware, Kosinski, & Keller, 1994).

QoD has been suggested as an independent predictor of survival in HIV-infected

patients. Stanton et al. (1994) showed that the risk of death was greater in HIV patients

who needed assistance with activities necessary for independent living than in those with

no functional dependencies. However, in the Cape Town HIV outpatient population,

MOS scores were not significant predictors of survival. Instruments specifically
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documenting functional dependence may be better able to predict survival than generic

measures of functional status and well-being (O'Keefe & Wood, 1996).

The availability of improved therapies in the United States is significantly changing

the meaning and mood of living with HIV infection. Associated with improvement in the

immune system is a decreased risk for developing opportunistic infections. Many of the

previous HIV-accompanying signs and symptoms, such as weight loss and fatigue, are less

prevalent. Assumptions that these advances universally improve Qol and somehow

decrease the relevance of its study are premature and misdirected. As patients experience º

a recovery of T-cells, diminishing symptoms and improved functioning, Qol implications º
shift from disease and symptom management to managing occupational and social roles, º
adherence and the reconstruction of self. For those PWAs who do not tolerate the new -

therapies, those who decline or who do not respond, disease progression will occur in º

much the same way as before. For those individuals, the understanding and management -
º

of symptoms will continue to present Qol challenges. Ever present uncertainty and the *
perpetual evolution of novel treatments and approaches clearly impact the meaning, ~
definition and appraisal of Qol.

Anemia and Quality of Life

Of all the cytopenias, anemia is the most common. It is typically amenable to both

treatment and study. The anemia of chronic disease occurs with inflammatory disease,

infection such as HIV, or malignancy. It is frequently associated with decreased energy

and activity tolerance and diminished Qol. Clinical trials to measure the hematologic

response of interventions such as recombinant human erythropoietin (r-HuBPO) are being

expanded to assess not only efficacy, but the impact of response on the Qol of
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participants. Several studies have evaluated the Qol parameters of anemic patients to see

if improvement in their hematologic measures were associated with improvement in Qol.

The first patients with anemia of chronic disease to be treated with r-HuBPO were

those with rheumatoid arthritis. Several studies evaluating the response of patients with

rheumatoid arthritis have demonstrated the efficacy of r-HuBPO, but there was no

attention to Qol implications (Means, Olsen & Krantz, 1989; Biregegard, Gudbjronsson,

Hallgren & Wide, 1991).

Ludwig et al. (1990) treated 13 patients who had anemia secondary to multiple

myeloma in an open-label pilot study to see if they might respond to r-HuBPO. The

anemia of myeloma is that of chronic disease and it is possible to measure the serum M

component as a marker of myeloma activity. This allows the assessment of interactions

between the disease and its associated anemia, a useful measure of intervention efficacy.

Response was defined as an increase in hemoglobin of at least 20g/L. The 11 patients

who completed the study responded to treatment with a median increase in hemoglobin of

30g/l plus, "a heightened sense of well-being and an increased tolerance to physical

exertion." The authors refer briefly to the clinical consequences on myeloma-associated

anemia, but do not develop this aspect.

These subjective improvements in the Qol were documented by significant

changes in performance status (mean change = -0.62; p < 0.02). Performance status was

measured before and after two months of therapy using the World Health Organization

(WHO) zero to 4 scale. The criteria associated with each level was not described,

although a graph of the changes was provided. No conceptualization of QoI was

included nor any description of how symptoms were measured. Significant and
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sophisticated means were used to measure physiologic response with bone marrow

aspirations and in vitro cultures, while lack of rigor in both the conceptualization and

operationalization of Qol is noted.

In a large study of patients with anemia due to cancer, Abels et al. (1991, 1992)

reported on the treatment of 413 patients with a wide variety of malignancies with r

HuBPO for 8 to 12 weeks. Quality of life parameters were documented on a 100-mm

visual analogue scale and showed significant improvement (p=<0.05) in EPO treated

patients whose hematocrits increased by 6 percentage points or more (n=83), compared

with the placebo-treated patients (n=143). Energy level, daily activities and overall Qol

were the identified measures at baseline and at the final evaluation.

Horina et al. (1993) reported on 3 patients with anemia due to inflammatory bowel

disease who were treated with r-HuBPO who responded with increased hemoglobin

concentrations, reaching the target of 12g/dL. They also reported a mean weight gain of

6Kg and reported greater physical ability and better tolerance to their underlying disease

process. Their Karnofsky scores markedly improved, from 50 to 80, 60 to 90 and 70 to

90. The authors identified strict inclusion criteria to increase the chance of identifying

potential responders. Patients with the possibility of renal anemia, or anemia from

treatable causes such as iron, vitamin B12 or folic acid deficiency as well as drug-induced

anemia were excluded. This left only three of the 27 patients screened who qualified.

This is not only a very small sample, but one wonders what percentage of patients with

inflammatory bowel disease would actually benefit from this treatment.

Patients with chronic renal disease have associated anemia. In their discussion

concerning the management of this anemia with r-HuBPO, Adamson and Eschbach (1989)
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state "we believe that the morbidity and impaired quality of life which characterize

virtually all patients with chronic renal failure will be markedly improved as a result of

treatment with r-HuBPO." They, however, make no reference nor recommendation

regarding Qol parameters or measurement.

Glaspy et al. (1997) studied the impact of rhuePO on the Qol, transfusion

requirements, and hemoglobin in anemic cancer patients receiving chemotherapy. Data

were available of 2,030 patients, 1047 who completed all four months of therapy. Patients

had both baseline and termination/completion Qol assessments recorded. The importance

of changes in Qol depends on both the statistical significance and the magnitude of the

improvements. The magnitude was assessed using effect size. Observed effect sizes were

0.70 for energy level, 0.55 for activity level, and 0.47 for overall Qol, which suggests

medium to large effect sizes. Upon completion of therapy, mean energy, activity, and

overall Qol scores were statistically significantly higher than at baseline. A direct and

significant correlation was demonstrated between the magnitude of the improvement of

each of the parameters of QoI with the magnitude of the increase in the hemoglobin from

baseline (energy: r=.30, p<0.001; activity: r=.28, p<0.001; overall Qol, r = .27,

p-0.001).

This was a nonrandomized, open-label, multicenter, community-based study with a

large sample (n=1047). It lacks the rigor of a carefully controlled clinical trial. QoI was

measured by patient self-assessment using linear-analog scales and patients were their own

controls. Visual analog scales are well established as valid and reliable measures,

frequently used in clinical trial settings (Maxwell, 1978, McCormack et al., 1988).

Although optimal dosing and scheduling of rhuePO remain to be characterized, this study
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does contribute to data about the impact of anemia on Qol. The authors suggest the

therapeutic benefit provided to this cohort supports the aggressive treatment of anemia. A

significant question remaining is what is the target hemoglobin level to optimize Qol and

functional capacity? Also needed are guidelines to determine which patients are likely to

be responders.

In a study assessing the health-related Qol in dialysis patients, 484 who had not

previously been treated with r-HuBPO were compared with 520 who were already

receiving r-HuBPO (Beusterien, Nissenson, Port, Kelly, Steinwald, & Ware, 1996). Using

scales from the Medical Outcomes Study (MOS)-36-item short form, Qol was assessed at

study enrollment and at an average of 99 days follow-up. Baseline scores for both groups

were well below those observed in the general population, reflecting substantial

impairments in functional status and well-being among patients with chronic renal failure.

Significant improvements from baseline to follow-up were observed among the

new-to-EPO patients in vitality, physical functioning, social functioning, mental health,

looking after the home, social life, hobbies, and satisfaction with sexual activity (p <0.05

for each). The mean improvements in hematocrit values among new-to EPO and old-to

EPO patients were 4.6 and 0.3 respectively. At the time of follow-up, scores for the new

to-EPO patients were comparable with those observed among old-to EPO patients, whose

scores did not change significantly from baseline to follow-up. Analysis of the relationship

between EPO therapy, hematocrit values, and health-related Qol suggest that some of the

beneficial Qol effects of EPO are mediated through a change in hematocrit level.

Improvement in Qol parameters from increased hemoglobin or hematocrit levels

in one medical condition is not necessarily generalizeable to another condition like HIV.
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Such assumptions overlook the complexities of the underlying medical condition,

treatment side effects and other confounding variables. A discussion of anemia and its

association to Qol in HIV follows.

Anemia in HIV

The data are controversial and many questions remain as to the significance of

treating anemia and its impact on Qol in PWAs. How can the degree of symptomatology

best be assessed? What is the best way to reconcile the lack of survival benefit and the

expense, inconvenience and discomfort associated with treatment?

The incidence and severity of anemia in HIV correlates with the stage of the

infection, risk of other complications, and a shortened survival (Sathe et al., 1990;

Chaisson, et al., 1992). Pharmacological intervention studies often include Qol as an

outcome indicator. Management of the anemia of chronic disease associated with HIV

with erythropoietin (EPO) is an example. Up to 95% of people with HIV experience

anemia and its associated complications. The evaluation of Qol studies in PWAs requires

scrutiny and attention to how Qol is conceptualized and operationalized.

In the review by Henry et al. (1992), four double-blind, placebo controlled studies

of the effect of r-HuBPO on 297 anemic patients with HIV were evaluated. This study, as

did many of the early studies concerning anemia and AIDS, focused on zidovudine (AZT)-

associated transfusion dependency or anemia. The group of 8% responders with low

endogenous EPO levels (n=15/177) included patients whose hematocrits reached 38% or

greater. For these few patients there was significant improvement, rated on a 100-mm

visual analogue scale on "energy level" (p=<0.01), "daily activity" (p=<0.01), and

"overall quality of life" (p=<0.01). Although Qol was included as an important part of
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these trials, they fail to conceptualize or measure it adequately. Also missing is a

discourse regarding the clinical significance of a 28% increase in hematocrit in such a

small number of patients and how the criteria for responders was determined.

An efficacy and safety analysis of 1943 anemic AIDS patients using r-HuBPO was

conducted by Phair et al. (1993). Though not a controlled study, it describes the largest

experience to date with r-HuBPO in AIDS. All patients had hematocrits below 30% and

serum EPO levels below 500U/l. Overall, 44% of patients responded, as defined by a 6

point increase in hematocrit without a recent transfusion. The response rate did not differ

with AZT use. About 10% of the patients had adverse reactions, primarily consisting of **-tºº

rash, medication site reaction, headache, nausea, hypertension and seizures or seizure-like º
activity. Because this study did not have a control group, the presumed clinical benefits of

r-HuBPO could not be calculated directly. However, the increases in hematocrit were

similar to previous controlled trials. Although this study generated a sizable database º

during its two years and included a widely divergent patient population, treated by both

academic and community physicians, there was no inclusion of Qol information. ~

In another related study, 251 AIDS patients with anemia were treated with EPO

and had measurements of changes in mean hematocrit and health-related Qol (Revicki,

Brown, Henry, McNeill, Rios, & Watson, 1994). Although drug therapy was associated

with increased mean hematocrits, improved health perceptions and increased feelings of

energy, it was not associated with other changes in health status and well-being.

Neutropenia and Quality of Life

Cleary and colleagues (1994) attempted to assess the impact of treatment with

recombinant human granulocyte colony-stimulating factor (rG-CSF) in children with
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congenital agranulocytosis. They developed a questionnaire that was administered to the

parents of study patients, twice prior to the initiation of treatment, and then monthly for

six months. The questionnaire focused on several aspects of HRQL that they considered

important, including functional status, general health perceptions, activity limitation,

disease symptoms, and discomfort associated with therapy. A total of 130 questionnaires

were administered to the parents of 19 study patients between the ages of four and one

half months and 18 years in 11 study centers in four countries. Although the study sample

size is small, their findings suggested that treatment with rC-CSF resulted in significant

improvements in general health perceptions, limitations of daily activities, and symptoms

of the disease. A similar study done in children by Welte and colleagues (1994) suggested

that even when considering the need for daily injections and all possible adverse events,

the benefit to quality of life for those who responded far outweighed the risks.

Jones, Bolyard and Dale (1993) also report statistically significant improvement in

energy, emotional reactions, social isolation, functional ability, life satisfaction, decreased

hospital admissions and school attendance in patients with neutropenia who were treated

with GCSF. Their cohort of 21 patients, (10 males and 11 females, mean age 24 years,

range 4 to 68) were treated for a mean duration of 31.4 months with GCSF. Using the

Ferrans and Powers Quality of Life Index, they showed improvement in four subscales:

health and functioning, socioeconomic, psychological/spiritual, and family. Unlike

previous studies, this study combined a general measure of health status with disease

specific quality-of-life parameters. These results correlate well with previous work by

Fazio and Glaspy (1991).
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In a study to evaluate the efficacy of GM-CSF on the reduction of severity and

duration of oral mucositis induced by chemotherapy in patients with head and neck cancer,

Chi and colleagues (1995) found GM-CSF significantly reduced the severity and duration

of mucositis. Subjective pain and eating function were assessed by the patients as well as

repeated complete blood cell counts and chemistry profiles. This was a prospective,

randomized, crossover study of 20 patients. Oral mucositis was graded according to

modified Radiation Therapy Oncology Group criteria. The incidence of severe gross

mucositis was reduced from 73% without GM-CSF to 11% with GM-CSF treatment

(p=0.009, Fisher’s exact test). The mean duration of severe gross mucositis was 0.3 days

in patients with GM-CSF, compared to 2.5 days in patients without GM-CSF (p=0.006,

two-sample test).

Thrombocytopenia and Quality of Life

Although the use of thrombopoietin may offer future promise in platelet

production, there are no currently available megakaryocyte colony-stimulating factors.

Simpson and colleagues (1998) suggest that given the shorter infusion time for anti-D

therapy compared to intravenous immunoglobulin, that therapy might offer a quality of life

advantage in the treatment of idiopathic thrombocytopenia purpura. There were no

studies evaluating the impact of thrombocytopenia on the patient’s quality of life.
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CHAPTER III: METHODOLOGY

Study Questions

. What is the prevalence of cytopenias in a cohort of hospitalized AIDS patients?

. What are the differences in gender, ethnicity and age among hospitalized AIDS

patients with and without cytopenia?

. What are the relationships among the hematocrit and general health perceptions,

functional status, symptoms and well-being in hospitalized patients with AIDS?

. What are the relationships among the neutrophil count and general health perceptions,

functional status, symptoms and well-being in hospitalized patients with AIDS?

What are the relationships among the platelet count and general health perceptions,

functional status, symptoms and well-being in hospitalized patients with AIDS?

. What are the relationships among medications and cytopenias in a group of

hospitalized AIDS patients?

Is there a difference in the clinical picture of the five dimensions of the Wilson &

Cleary model for those patients with and without treatable anemia and treatable

neutropenia?

What is the number of patients eligible for colony stimulating factors?

What is the utilization rate of colony stimulating factors in eligible cytopenic

hospitalized AIDS patients?
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Design

This secondary analysis uses data from a study supported by grant NR02215 from

the National Institute for Nursing Research, "Quality of Nursing Care of People with

AIDS" (1989-1997), William L. Holzemer, Principal Investigator. In addition to

descriptive statistics, logistic regression is used to analyze clusters of variables selected

from the five dimensions of the Wilson & Cleary Model (1995). The alpha level for

significance was set at 0.05.

Setting/Sample

Subjects (n=249) were recruited from three area hospitals (58.2%; n = 146), one

home care agency (25.9%; n=65), and one skilled facility (1.1%; n=38). Only data from

the hospitalized patients (n=146) will be used for this secondary analysis as the home care

and skilled facility data lack complete functional and quality of life information. Patients

were hospitalized with a variety of HIV-related diagnoses.

The sample included patients 18 years and older with a primary AIDS diagnosis or

CD4+ count of 200/mm3 or less, who did not have a confirmed AIDS dementia diagnosis,

and who could provide informed consent using an English consent form. All patients

consented to participate in the study and permission to recruit subjects was received from

each participating site as well as from the University of California, San Francisco.

The mean age was 38 years old (SD =8.7, range 23-68), predominantly male (80%

of the sample), whose primary exposure to HIV was from male to male sexual contact

(56%). Twenty four percent of the sample lived alone and ethnicity was as follows:

African American (30%), Latinos (25%), white (35%), and other (10%). Primary

insurance coverage was provided by Medical State assistance (67%). The average
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duration since HIV diagnosis was approximately 56 months. Most of the sample was

disabled or unemployed. When asked if their health kept them from working at a job,

doing work around the house or going to school, 84% answered yes.

Data Collection Methods

Patient interviews by trained nurse research assistants assessed functional status

and characteristics of the individual and environment. Interviews occurred during the first

or second day of hospital admission. Cohen's Kappa interrater reliabilities were

maintained at a 70-80% agreement during the data collection. After the patient

interviews, the Medical Outcomes Study-30 (MOS-30) (Wu, et al. 1991) and the

symptom checklist were given to each patient for completion. Additional data were

collected by audits of the medical records which included biological and physiological

variables as well as characteristics of the individual and environment. Items were read and

answers marked for patients who required assistance.

Instruments

All chart audits were conducted by a Registered Nurse research assistant. Nine

instruments were used for data collection. They included:

Demographic Questionnaire - Demographic information was collected through self-report

questionnaires and chart audits. It included the patient gender, age, race, insurance status,

sources of financial support, living arrangement and transmission category.

Patient Status Self-Report - Patients rated their level of physical condition and

psychological support on a 10 point visual analogue scale, where 1 = very poor and 10 =

excellent.

49



Physiological Markers - A chart audit was conducted to capture potentially relevant

physiological variables, including vital signs, laboratory values, and x-ray findings. Of

interest in this instrument are data pertaining to the laboratory values associated with

cytopenias, primarily levels of hematocrit and hemoglobin, leukocytes and neutrophils, and

platelets. The T-helper cell count was also of particular interest as a well accepted

surrogate marker of disease stage.

Medications - A chart audit was conducted to capture current medications. Those

medications typically implicated in the development of cytopenias, such as ganciclovir or

AZT, as well as those used in the treatment of cytopenias, such as erythropoietin and

GCSF are of significance.

HIV Symptom Check List - The HIV Symptom Check List is a 41 item check list of HIV

related signs and symptoms. It is scaled on a three point severity scale (mild, moderate,

and severe) and was developed based upon a review of the literature and discussion with

HIV clinicians (Reilly et al., 1997). Reliability (Cronbach's alpha) of the total scale was

0.90. Those symptoms most commonly associated with anemia are shortness of breath,

fatigue and racing heart, but may include memory and concentration difficulties.

Neutropenia is frequently accompanied by oral pain and lesions, while patients with

thrombocytopenia may complain of easy bruising or bleeding gums.

Sign and Symptom Check List for Persons with HIV Disease (SSC-HIV)

The initial version of the forty-one item scale was submitted to a principal components

factor analysis with a varimax solution and resulted in a solution of eight interpretable

factors explaining 67.7% of the variance. The 26 item version of the SSC-HIV (Holzemer

& Henry, under review) is used to measure symptoms from the client’s perspective.
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Evidence supports the concurrent and predictive validity of the scale as well as its

sensitivity to change over time. The eight symptom clusters include fever, fatigue,

confusion, nausea/vomiting, psychological distress, shortness of breath, gastrointestinal

discomfort and diarrhea.

ality Audit Marker (QAM) - The QAM is a 10 item scale completed by the nurse data

collectors based upon observations, interviews, and chart audit of the participant. It

measures self-care (6 items), ambulation (2 items), and psychological distress (2 items).

Adequate validity and reliability have been reported in a sample of 201 persons with AIDS

(Holzemer, Henry, Stewart, & Janson-Bjerklie, 1993). Higher scores equal better self

care, greater ambulation, and less psychological distress.

Health Status Questionnaire (HSQ)- Wu et al. (1991) tailored the Medical Outcome Study

Short Form 36 (SF36) for people living with HIV disease and created a 30 item version.

It measures eleven constructs scored on a scale from 1 to 100, the higher the score, the

more positive the health status. Wu et al. (1991) reported extensively on the validity and

reliability of the scale. The SF36 measured in the areas of symptom status, functional

status, health perceptions and quality of life. The HSQ was collected only on hospitalized

patients for two reasons. First, a pilot study in the non-hospitalized samples revealed a

floor effect in subject responses. Second, the length of time to complete the instrument

was determined to be too great for those respondents. See Table 4 for a categorization of

the variables.
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Table 4. Variables from data set to be analyzed within the Wilson & Cleary Model

Characteristics | Biological Symptoms Functioning | Health Perceptions | Well-being
of the and Physio Overall Qol
Individual Characteristics

Ethnicity Lab values Fever Physical General Health Overall Quality
Fatigue Function | Perceptions of LifeBlood

-

COunts Confusion Role
CD4 Nausea/ Function

vomiting Social
Psychological Function

Distress Cognitive
Shortness of Function

Breath

GI discomfort
Diarrhea

Demographics

Age Weight Pain Activities Physical condition

Psych. condition

Gender Medications | Energy/

fatigue

Source of Easy bruising

HIV Nose bleed

Mouth ulcers

Bleeding gums

Months Health distress

known + Mental health

Patient Physiologic | HIV SSC MOS/HSQ MOS/HSQ MOS/HSQ

Questionnaire | Measures MOS/HSQ Quality
Audit
Marker
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CHAPTER IV: RESULTS

1. What is the prevalence of cytopenias in a cohort of hospitalized AIDS patients?

The mean hematocrit was 3.1% (n=145), mean hemoglobin 10g/dl (n =145), mean

white blood cells 5,000/mm” (n=145), mean neutrophil count 3,800 mm (n =137), mean

platelet count 210,000/mm” (n=138), and mean CD4+ 7.4/mm2 (n=134). Eighty five

percent of the cohort (123/145) had anemia, 64% (93/145) had leukopenia, 33% (45/138)

had thrombocytopenia and 17% of the cohort (23/138) had abnormalities of all three cell

types (pancytopenia). See Table 5 for a description of the prevalence of cytopenias.

2. What are the differences in gender, ethnicity and age among those with and without

cytopenia?

There are no statistically significant differences in gender, ethnicity and age among

those with and without cytopenia. There is a higher percentage of treatable neutropenia in

Caucasians (50%) than in other races. See Tables 7 and 8.

3. What are the relationships among hematocrit/hemoglobin levels and general health

perceptions, functional status, symptoms and well-being hospitalized patients with

AIDS?

There was a significant relationship between treatable hematocrit and CD4+ counts

(p = 0.013). Patients with treatable hematocrits had significantly lower T-cell counts.

See Table 9. Measurements of self-care also demonstrated significantly lower scores for

those patients with treatable hematocrit (p = 0.006). See Table 12. There was no

significant relationship between treatable hematocrit and fatigue.

4. What are the relationships among the neutrophil count and general health perceptions,

functional status, symptoms and well-being in hospitalized patients with AIDS?

sº
*
-

º

---

****

->
* -gº

53



There were significant relationships between treatable neutropenia and confusion (p =

0.039) and psychological distress (p = 0.001). See Table 11. Although patients with

treatable neutropenia had higher fatigue scores they were not statistically significant.

There was no significant relationship between treatable neutropenia and fever.

5. What are the relationships among platelet count and general health perceptions,

functional status, symptoms and well-being in hospitalized patients with AIDS?

A statistically significant proportion of patients with a treatable platelet count had a

complaint of nose bleeds (p = 0.028). Reports of bleeding gums and easy bruising were

not significant between the groups. See Table 11.

6. What are the relationships among medications and cytopenia in a group of hospitalized

AIDS patients?

While only 5% of patients without treatable neutropenia were receiving colony

stimulating factors, 18% of those with treatable neutropenia were (p = 0.027). Although

there were more patients receiving CMV treatment medications (35%) in the treatable

neutropenic group than in the non-treatable group (18%), it was not statistically

significant. There were no statistically significant differences in the blood counts of those

patients receiving antiviral medications. See Table 10.

7. Is there a difference in the clinical picture of the five dimensions of the Wilson &

Cleary model for those patients with and without treatable anemia and treatable

neutropenia?

There is a difference in the clinical picture of the five dimensions for patients

with treatable anemia (p = 0.02). See Table 14. Patients with higher symptom scores (p =

0.008), particularly confusion (p = 0.01), nose bleeding (p = 0.04), and bleeding gums (p

**

****
.***

º

* ****

****

■ º
gas

º
sº sº

■
**
* º

- sº

---

*
assº

gº º

54



= 0.03) were more likely to have treatable anemia. Patients with GI discomfort (p =

0.03), psychological distress (p = 0.02) and nose bleeding (p = 0.02) were more likely to

have treatable neutropenia. Those with lower functional status scores (p = 0.03) were

also more likely to have treatable neutropenia. See Table 15.

8. What is the number of patients eligible for colony stimulating factors?

There were 15 patients with an absolute neutrophil count of less 1000 and 64 patients

with Hets 30%. These patients meet the criteria for the use of CSFs. Only one patient

was in both groups making 78 total patients potential candidates (54%) for CSFs, with the

actual use of CSFs for 17% of that cohort.

9. What is the utilization rate of colony stimulating factors in eligible cytopenic

hospitalized AIDS patients?

There was minimal use of colony stimulating factors (CSFs), with chart reviews

showing only 3% (4/145) of patients receiving erythropoietin and 6% (9/145) receiving

neupogen. See Table 10.
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Table 5. Cytopenia prevalence

Normal

Abnormal

Mild

Severe

Treatable

Red blood cells (n=145) White blood cells (n=145) Platelets (n=138)

Absolute neutrophil count (n=137)

HCT -37 (n=22) 15%

HCT ~ 37 (n=123) 85%

HCT 25-37 (n=98) 68%

HCT-25 (n=25) 17%

HCT* 30 (n=64) 44%

WBC >5 (n=52) 36%

ANC >3000 (n=64) 47%

WBC <5 (n=93) 64%

ANC <3000 (n=72) 53%

WBC 2-5 (n=74) 52%

ANC 1-3 (n=57) 42%

WBC < 1 (n=3) 2%

ANC <500 (n=4) 3%

WBC-2 (n=18) 12%

ANC < 1000 (n=15) 11%

PLT-150 (n=93) 67%

PLT-150 (n=45) 33%

PLT 50-150 (n=42).30%

PLT ~20 (n=1) <1%

PLT-50 (n=3) 2%
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Table 6. Descriptive statistics for study variables (n=138-146)

M/9%

Ethnicity
White 34.9% (n=51)
African American 30.8% (n=45)
Latino 24.7% (n=36)
Other 11.0% (n=14)

Demographics
Age (years) 38.23
Months known HIV+ 55.59

Gender-Female 19.0% (n=28)
Source of HIV-IDU 27.4% (n=40)

Biological and Physiological Variables
Lab Values

CD4 value (10’) (n=132) 74.51
Weight (Kg.) (n=114) 63.63
Medication use (n=145)
Antiretrovirals 15.8% (n=23)
Colony Stim Ftrs 08.2% (n=12)
CMV Treatment 22.6% (n=33)

SD

8.65

36.56

Range

23–68

0-162

Symptom Status
HIV SSC

Fever 4878

Fatigue .5490
Confusion .2984

Nausea/Vomiting 4126
Psychological Distress .3660
Shortness of Breath .5501

GI Discomfort .5210

Diarrhea .3356

MOS-HSQ
Health distress 51.15

Mental health 56.17

Energy/Fatigue 35.98
Pain 39.72

Single Symptoms
Easy bruising 13.0% (n=19)
Nose bleed 09.6% (n=14)
Bleeding gums 08.2% (n=12)
Mouth ulcers 13.7% (n=20)

97.73

14.93

.3626

.3576

.3850

.3689

.3047

.3631

.3376

4739

29.05

22.53

20.74

25.67

0–526

37-130

º ! º 0

0-85

0-100

sº sº
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Descriptive statistics for study variables

Functional status M/9% SD Range

MOS-HSQ
Physical functioning 31.00 33.25 0-100
Role functioning 17.83 34.30 0-100
Social functioning 40.28 33.06 0-100
Cognitive functioning 65.70 28.36 0–100

Quality Audit Marker
Self-care 18.66 4.2.1 8–24

Ambulation 06.94 1.39 2-8

Psychological Distress 05.39 1.27 2–8

Health perceptions
General Health

Perceptions (MOS-HSQ) 28.50 24.75 0–100

Single Items (1 = poor, 10 = excellent)
Physical Condition 5.2.1 2. 12

-

Psychological Condition 7.39 2.68

Well-being
Overall Quality
of Life (MOS-HSQ) 45.45 26.64 0-100

Blood counts
Hematocrit 31.19% 6.36% 17%-52%

WBC(10°) 5.07 3.81 0-23
ANC (10°) 3.87 3.50 0.092-20.62
Platelets(10) 210. 12 117.06 18-621

HCT 15% (n=22) normal
44% (n=64) treatable

WBC 36% (n=52) normal
12% (n=18) treatable

ANC 47% (n=64) normal
11% (n=15) treatable

Platelets 67% (n=93) normal
02% (n=3) treatable
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Table 7. Ethnicity (n=145)

Treatable Hematocrit

NO YeS X2 D

Caucasian NO 53 42 X2= 0.001 p = 1,000
Yes 28(35%) 22(34%)

African Amer No 55 45 X2= 0.097 p = 0.857
Yes 26(32%) 19(30%)

Latino No 63 46 X2= 0.667 p = 0.444
Yes 18(22%) 18(28%)

Treatable ANC

No Yes

Caucasian NO 70 17 X2=3,558 p = 0.067
Yes 33(32%) 17(50%)

African Amer No 68 26 X2=1.296 p = 0.293
Yes 35(34%) 8(24%)

Latino NO 76 27 X2=0.434 p = 0.648
Yes 27(26%) 7(21%)

Treatable Platelets

No Yes

Caucasian NO 88 2 X2= 0.003 p = 1,000
Yes 47(35%) 1(33%)

African Amer No 96 1 X2= 2006 p = 0.210
Yes 39(29%) 2(67%)

Latino NO 99 3 X2= 1,082 p = 0.567
Yes 36(27%) 0(0%)

******
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Table 8. Demographics

Treatable Hematocrit

Variable No (n=81) Yes (n=64) t df D

M SD M SD

Age 39.28 8.99 36.61 7.73 -1.891 143 0.061
No (n=79) Yes (n=63)
M SD M SD

Months known HIV+ 59.13 37.51 51.28 35.44 -1.269 140 0.206

Treatable ANC

Variable No (n=103) Yes (n=34)
M SD M SD

Age 37.82 8.46 38.18 8.64 0.215 135 0.830
No (n=100) Yes (n=34)
M SD M SD

Months known HIV+ 52.89 37.52 65. 18 34.09 1.687 132 0.094

Treatable Platelets

Variable No (n=135) Yes (n=3)
M SD M SD

Age 38.24 8.55 43.44 8.62 1,020 136 0.310
No (n=132) Yes (n=3)
M SD M SD

Months known HIV+ 56.68 36.11 57.00 55.05 0.015 133 0.988

Treatable Hematocrit

Variable NO Yes X2 D

Gender NO 66 51 X2= 0.074 p = 0.834
(Female) Yes 15(19%) 13(20%)

NO YeS

Source of NO 58 47 X2= 0.060 p = 0.853
HIV (IDU) Yes 23(28%) 17(27%)
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Demographics

Treatable ANC

Variable NO Yes

Gender No 84 28

(Female) Yes 19(18%) 6(18%)

NO Yes

Source of NO 72 27

HIV(IDU) Yes 31(30%) 7(21%)

Treatable Platelets

Variable NO Yes

Gender No 1 11 2

(Female) Yes 24(18%) 1(33%)

NO Yes

Source of No 98 2

HIV(IDU) Yes 37(27%) 1(33%)

X2= 0.011

X2= 1, 153

X2= 0.479

X2= 0.052

p = 1,000

p = 0.378

p = 0.454

p = 1.000
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Table 9. Biological and Physiological Variables

Lab Values

Treatable Hematocrit

Variable Yes (n=48) No (n=66) t df O

M SD M SD

Weight 62.37 13.03 64.54 16.20 0.766 112 O.445
Yes (n=60) No (n=72)
M SD M SD

CD4+ 51.62 53.53 93.58 120. 13 –2.505 130 0.013

Treatable ANC

Variable Yes (n=23) No (n=85)
M SD M SD

Weight 61.89 16.62 63.84 12.68 -0.611 106 0.543
Yes (n=30) No (n=96)
M SD M SD

CD4+ 51.27 53.71 83.21 109.23 -1.541 124 O. 126

Treatable Platelets

Variable Yes (n=3) NO (n=107)
M SD M SD

Weight 66.70 1 1.66 62.98 13.78 0.462 1 08 0.645
Yes (n=3) No (n=123)
M SD M SD

CD4+ 113.67 79.39 69.35 95.05 0.800 124 0.425
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Table 10. Medications

Treatable Hematocrit

Variable No Yes X2 D

Antivirals No 64 58 X2= 3,613 p = 0.069
Yes 17(21%) 6(9%)

CSFS NO 76 57 X2=1,069 p = 0.369
Yes 5(6%) 7(11%)

CMV NO 62 50 X2= 0.051 p = 0.845
Yes 19(23%) 14(22%)

Treatable ANC

Variable No Yes

Antivirals NO 85 31 X2= 1,474 p = 0.282
Yes 18(17%) 3(9%)

CSFS No 98 28 X2= 5.665 p = 0.027
Yes 5(5%) 6(18%)

CMV NO 84 22 X2= 4.144 p = 0.058
Yes 19(18%) 12(35%)

Treatable Platelets

Variable No Yes

Antivirals NO 112 3 X2= 0.613 p = 1,000
Yes 23(17%) 0(0%)

CSFS No 124 2 X2= 2.345 p = 0.240
Yes 11(8%) 1(33%)

CMV NO 104 2 X2= 0.177 p = 0.550
Yes 31(23%) 1(33%)
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Table 1 1. Symptom Status

Treatable Hematocrit

HIV SCC
Variable Yes (n=63) No (n=80) t df O

M SD M SD

Fever 0.53 0.36 0.46 0.36 1.173 141 0.24

Fatigue 0.59 0.34 0.52 0.37 1.139 141 0.26
Conflusion 0.31 0.38 0.29 0.40 0.379 141 0.71

Nausea/Vomiting 0.44 0.37 0.40 0.37 0.763. 141 0.45

Psychological Distress0.38 0.28 0.36 0.32 0.337 141 0.73
Shor-trimess of Breath 0.51 0.35 0.58 0.37 - 1.235 141 0.22
GI Discomfort 0.55 0.33 0.50 0.35 0.962 141 0.33
Diarrhea 0.30 0.46 0.35 0.48 –0.762. 141 0.44

MOS–HSQ
Variable Yes (n=64) No (n=79)

M SD M SD
Health Distress 52.03 29.07 50.44 29.20 0.324 141 0.746
Merntal Health 56.19 22.59 56.15 22.63 0.009 141 0.993

Energy/Fatigue 33.52 20.52 37.97 20.82 - 1.281 141 0.202
Paira 36.88 24.74 42.03 26.33 - 1.195 141 0.234

Treatable ANC
HLY SCC
Variable Yes (n=34) No (n=102) t df D

M SD M SD

Fever 0.5000 0.4036 0.4877 0.3525 0.169 134 0.866

Fatigue 0.6544 O.3642 0.5196 0.3530 1.913 134 0.058
Cºnfusion 0.41 18 0.4347 0.2549 0.3608 2.083 134 0.039

Nausea/vomiting 0.5196 0.3952 0.3889 0.3544 1.809 134 0.073
Psychological Distress 0.5294 ().3.191 0.3268 0.2814 3.515 134 0.001
Shortness of Breath 0.6078 0.3430 0.5425 0.3631 0.921 134 0.359

-
Discomfort 0.4632 0.3700 0.5368 0.3308 - 1,089 134 0.278

Marrhea 0.2647 0.4478 0.3529 0.4802 –0.943 134 0.347

MOS-HSQ
ariable Yes (n=33) No (n=102)

M SD M SD
Health Distress 51.82 25.98 50.69 30.34 0.193 133 0.848
Mental Health 54,91 24.15 56.31 22.60 –0.305 133 0.761

Energy/Fatigue 32.27 19.85 36.52 21.30 - 1.012 133 0.314
Pain 43.64. 25.23 39.22 26.24 0.849 133 0.397
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Symptom Status

Treatable Platelets

HIV SCC
Variable Yes (n=3) No (n=133) t df D

M SD M SD

Fever 0.5833 0.5204 0.4793 0.3655 0.484 134 0.629

Fatigue 0.5833 0.38.19 0.5357 0.3551 0.229 134 0.8.19
Confinsion 0.4444 ().5092 0.2832 0.3772 0.728 134 0.468

Nausea/Vomiting 0.3333 0.3333 0.4135 0.3696 –0.372 134 0.710
Psychological Distress 0.5556 0.1925 0.3584 0.3032 1. 119 134 0.265
Shor-triess of Breath 0.5556 0.3849 0.5439 0.363.5 0.055 134 0.956

GI Discomfort 0.5833 0.5204 0.5188 0.3337 0.328 134 0.744
Diarrhea 0.3333 0.5774 0.3308 O.4723 0.009 134 0.993

MOS–HSQ
Variable Yes (n=3) No (n=133)

M SD M SD

Health Distress 31.67 38.84 51.99 28.78 -1.202 134 0.231
Mental Health 46.67 32.33 56.66 22.04 -0.770 134 0.442

ºns rgy/Fatigue 15.00 13.23 36.43 20.97 -1.758 134 0.081
Paira 46.67 50.33 40.30 25.46 0.419 134 0.676

-
Treatable Hematocrit

Sirassle Symptoms

Yariable No Yes D

Fasy Bruising NO 71 53 X-- 0.654 p = 0.463
Yes 9(11%) 10(16%)

Nose Bleed NO 75 54 X2–2.577 p = 0.156
Yes 5(6%) 9(14%)

Rºleeding Gums No 70 61 X2=3.987 p = 0.067
Yes 10(13%) 2(3%)

NTouth Ulcers No 68 55 X2- 0.155 p = 0.810
Yes 12(15%) 8(13%)

sº
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º
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Symptom Status

Treatable ANC

Variable NO Yes

Easy Bruising NO 89 29 X2= 0,085 p = 0.774
Yes 13(13%) 5(15%)

Nose Bleed NO 92 30 X-- 0.106 p = 0.749
Yes 10(10%) 4(12%)

Bleeding Gums NO 93 31 X2= 0.000 p = 1,000
Yes 9(9%) 3(9%)

Mouth Ulcers NO 89 28 X2= 0.510 p = 0.568
Yes 13(13%) 6(18%)

Treatable Platelets

Variable No Yes X2 O

Easy Bruising NO 117 2 X2= 1.217 p = 0.332
Yes 16(12%) 1(33%)

Nose Bleed NO 121 1 X2= 10.557 p = 0.028
Yes 12(9%) 2(67%)

Bleeding Gums NO 123 2 X2= 2.630 p = 0.225
Yes 10(8%) 1(33%)

Mouth Ulcers No 113 3 X2= 0.529 p = 1,000
Yes 2001.5%) O(0%)
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Table 12. Functional Status

Treatable Hematocrit

Variable Yes (n=64) No (n=79) t df D

M SD M SD

MOS-HSQ
Physical functioning 28.13 29.97 33.33 35.71 –0.931 141 0.353
Role functioning 15.63 33.18 19.62 35.28 -0.691. 141 0.490
Social functioning 35.00 30.24 44.56 34.78 -1.731 141 0.086
Cognitive functioning 66.33 28.83 65. 19 28.15 0.238 141 0.812

Variable Yes (n=64) No (n=81)
M SD M SD

Quality Audit Marker
Self-care 17.58 4.07 19.51 4.15 –2.802 143 0.006

Ambulation 6.84 1.22 7.01 1.50 –0.726 143 0.469

Psychological Distress5.84 1.26 6.00 1.28 –0.733 143 0.465

Treatable ANC

Variable Yes (n=33) No (n=102)
M SD M SD

MOS-HSQ
Physical functioning 25.76 31.21 33.17 34.03 -1. 109 133 0.269
Role functioning 13.64 31.31 20. 10 36.06 –0.923 133 0.358
Social functioning 38. 18 29.31 41.37 33.69 -0.487 133 0.627
Cognitive functioning 63.48 30.73 67.84 27.52 –0.768 133 0.444

Variable Yes (n=34) No (n=103)
M SD M SD

Quality Audit Marker
Self-care 19.00 4.33 18.58 4.17 0.501 135 0.617
Ambulation 6.91 1.36 6.92 1.43 -0.038 135 0.970

Psychological Distress5.47 1.35 6.04 1.20 –2.313 135 0.022
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Functional Status

Treatable Platelets

Variable Yes (n=3) No (n=133) t df D

M SD M SD

MOS-HSQ
Physical functioning 22.22 25.46 32.58 33.70 –0,528 134 0.598
Role functioning 16.67 28.87 18.80 35.14 –0.104 134 0.917
Social functioning 20.00 00 40.60 33.39 - 1.065 134 0.289
Cognitive functioning 56.67 37.86 66.50 28.48 -0.588 134 0.557

Variable Yes (n=3) No (n=135)
M SD M SD

Quality Audit Marker
Self-care 19.67 3.51 18.73 4. 12 0.392 136 0.696

Ambulation 7.67 0.58 6.92 1.40 0.919 136 0.360

Psychological Distress600 2.00 5.95 1.25 0.070 136 0.944
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Table 13. Health Perceptions and Quality of Life

Treatable Hematocrit

Variable Yes (n=64) No (n=79–81) t df D

M SD M SD

(MOS-HSQ)
General Health 26.56 23.94 30.06 25.44 –0.840 141 0.402

Perceptions

Single Items
(0 = poor, 10 = excellent)
Physical Cond 5.22 1.95 5.16 2.23 0.165 143 0.869
Psychological Cond 743 2.62 7.33 2.74 0.204 140 0.839

Well-being
Overall Quality 42.97 24.99 47.47 27.91 -1.004 141 0.317
of Life (MOS-HSQ)

Treatable ANC

Variable Yes (n=33) No (n=102-103)
M SD M SD

(MOS-HSQ)
General Health

Perceptions 25.76 23.79 30, 15 25.21 –0.881 133 0.380

Single Items
(0 = poor, 10 = excellent)

Physical Cond 5.29 1.78 5.12 2.21 0.424 135 0.672
Psychological Cond 7.88 2.62 7.22 2.77 1.190 132 0.236

Well-bein

Overall Quality
of Life (MOS-HSQ) 43.18 23.61 46.81 28.07 -0.670 133 0.504

º

- -*

º

- - -

s
3

69



Health Perceptions and Quality of Life

Treatable Platelets

Variable Yes (n=3) No (n=133-135)
M SD M SD

(MOS-HSQ)
General Health 25.00 00 28.95 25.35

Perceptions

Single Items
(0 = poor, 10 = excellent)
Physical Cond 5.67 2.08 5. 16 2.10
Psychological Cond 7.67 4.04 7.41 2.61

–0.269 134

0.413 136

0.169 134

0.789

0.680

0.866

Well-bein

Overall Quality 16.67 14.43 46.62 26.61
of Life (MOS-HSQ)

- 1.938 134 0.055

º
º
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Table 14. Logistic Regression Predicting Treatable Hematocrit

Odds
Independent Variables Ratio

Ethnicity (dummy coded)
Caucasian
African American

Latino

Demographics
Age
Months known HIV+
Gender-Female
Source of HIV-IDU

Biological and Physiological
Lab Values

CD4+ (103)
Weight (Kg.)
Medication
Antiretrovirals
CSF
CMV treatment

X2

0.511

4.202

8.545

df

0.91.65

0.3793

0.1287

Symptom Status
HIV SCC

Fever 2.44

Fatigue 0.53
Confusion 15.95

Nausea/Vomiting 0.44
Psych Distress 3.68
Shortness of Breath 0.20
GI Discomfort 0.86

Diarrhea 0.20

MOS-HSQ
Health distress 1.01

Mental health 1.00

Energy/Fatigue 0.99
Pain 0.99

Single Symptoms
Easy Bruising 5.88
Nose Bleed 20.47

Bleeding Gums 0.04
Mouth Ulcers 1.95

0.38

0.57

0.01

0.41

0.26

0.07

0.88

0.06

0.46

0.96

0.50

0.62

0.11

0.04

0.03

0.57

32.402 0.0089
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-

Odds

Independent Variables Ratio D X2 df D

Functional Status 10.097 7 0.1832

MOS HSQ
Physical functioning
Role functioning
Social functioning
Cognitive functioning
Quality Audit Marker
Self-care º

Ambulation º

Psychological Distress º

-

Health perceptions 2.978 3 0.3951 -:

General Health --
Perceptions º
Single Items -:
Physical Condition sº

Psychological Condition

Well-being 0.016 1 0.9005 :
Overall Quality of Life ==

Overall Model 58.750 39 0.02

Of the three dependent variables the one for treatable hematocrit was the only one

with adequate power to complete the logistic regression analysis that included all of the

independent variables. Although there were only 99/146 cases included in this analysis

due to missing data, there were adequate numbers of cases in the treatable hematocrit

group and enough subjects per predictor to complete the analysis. In this analysis only the

symptom status as a block offered predictability, with confusion, nose bleeding and

bleeding gums accounting for most of the significance. The amended logistic regression

analyses (Table 15) reduced the number of independent variables to allow for a complete
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analysis using all three dependent variables. Independent variables with the highest

likelihood of significance, determined from earlier t-tests and chi square statistics, were

included. This analysis offers a comparison, and confirms the interpretation that the five

dimensions of the Wilson and Cleary model offer significant predictability for anemia only.

Table 15. Revised Logistic Regression Predicting Treatable Anemia

Odds

Independent Variables Ratio

Biological and Physiological
Lab Values

CD4+ (103) 0.99

Symptom Status
HIV SSC

Fever

Fatigue
Confusion

Psychological Distress
GI Discomfort

Single Symptoms
Nose Bleed 4.07

Bleeding Gums 0.15

Functional Status

MOS HSQ
Physical functioning 1.00

Quality Audit Marker
Self-care 0.87

Overall Model

0.03

0.09

0.02

0.53

0.01

X2

6,408

3.893

10.433

8,017

28.75

df

10

0.0114

0.5649

0.0054

0.0182

0.001

3
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Table 16. Logistic Regression Predicting Treatable Neutropenia

Odds

Independent Variables Ratio

Ethnicity (dummy coded)
Caucasian

African American

Latino

Demographics
Age
Months known HIV+
Gender-Female
Source of HIV-IDU

Biological and Physiological
Lab Values

CD4+ (103)
Weight (Kg.)
Medication
Antiretrovirals
CSF
CMV treatment

Symptom Status
HIV SCC

Fever 0.05

Fatigue 8.42
Confusion 8.31

Nausea/Vomiting 3.39
Psych Distress 55.05
Shortness of Breath 1.15
GI Discomfort 0.02

Diarrhea 0.09

MOS-HSQ
Health distress 0.22

Mental health 1.03

Energy/Fatigue 1.00
Pain 1.04

Single S tomS

Easy Bruising 0.03
Nose Bleed 84.92

Bleeding Gums 0.24
Mouth Ulcers 26.07

Odds

0.07

0.25

0.18

0.47

0.02

0.92

0.03

0.09

0.91

0.41

0.96

0.08

0.06

0.02

0.48

0.06

X2

2,727

2.492

9. 142

29.329

df

16

0.4356

0.6462

0.1035

0.0218

º i
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Independent Variables Ratio D X2 df D

Functional Status 15,721 7 0.0278

MOS HSQ
Physical functioning 0.95 0.15
Role functioning 0.89 0.06
Social functioning 0.98 0.58

Cognitive functioning 0.87 0.06

Quality Audit Marker
Self-care 2.17 0.09

Ambulation 0.34 0.13

Psych Distress 0.28 0.08

Overall Model 59.412 35 0.0062

The estimation for this model was terminated at this point because there was not

adequate power to compute the variance matrix. Because there were only 95 of 146 cases

included in the analysis, because there were so few subjects in the treatable ANC group

and because there were so many independent variables, this logistic regression could not

be completed. Of the analysis that was completed, symptom status and functional status

as dimensions were predictive of neutropenia. The overall model, which was missing

health perceptions and quality of life, was also predictive. See the following amended

logistic regression.
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Table 17. Revised Logistic Regression Predicting Treatable Neutropenia

Independent Variables

Biological and Physiological
Lab Values

CD4+ (103)

Symptom Status
HIV SSC

Fever

Fatigue
Confusion

Psych Distress
GI Discomfort

Single Symptoms
Nose Bleed

Bleeding Gums

Functional Status

MOS HSQ
Physical functioning

Quality Audit Marker

Odds
Ratio

0.41

1.36

1.53

15,02

0.16

0.25

0.71

0.51

0.01

0.02

X2 df

3.431 1

15,713 5

2.220 2

0.758 2

0.06

0.0077

0.3296

0.6847

grºss
gº

gºaSelf-care

Overall Model 22. 12 10 0.01.45
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Table 18. Logistic Regression Predicting Treatable Thrombocytopenia
Odds

Independent Variables Ratio

Ethnicity (dummy coded)
Caucasian
African American
Latino

Demographics
Age
Months known HIV+
Gender-Female
Source of HIV-IDU

Biological and Physiological
Lab Values

CD4+ (103)
Weight (Kg.)
Medication
Antiretrovirals
CSF

CMV treatment

Symptom Status
HIV SCC

Fever

Fatigue
Confusion

Nausea/Vomiting
Psychological Distress
Shortness of Breath
GI Discomfort
Diarrhea

MOS-HSQ
Health distress
Mental health

Energy/Fatigue
Pain

Single Symptoms
Easy Bruising
Nose Bleed

Bleeding Gums
Mouth Ulcers

Overall Model

O X2

2.921

0.794

5.373

17,612

26.700

df

16

28

0.4039

0.93.93

0.3721

0.347.1

0.5346
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The estimation for this model was terminated at this point because there was not

adequate power to compute the variance matrix. Because there were only 96 of 146 cases

included in the analysis, because there were so few subjects in the treatable platelet group

and because there were so many independent variables, this logistic regression could not

be completed. See the following amended logistic regression.

Table 19. Revised Logistic Regression Predicting Treatable Thrombocytopenia
Odds

Independent Variables Ratio D X2 df D

Biological and Physiological
Lab Values 0.480 1 0.4884

CD4+ (103)

Symptom Status 1.929 5 0.8589
HIV SSC

Fever

Fatigue
Confusion

Psychological Distress
GI Discomfort

Single Symptoms 9.831 2 0.0073
Nose Bleed 278.38 0.03

Bleeding Gums 8.06 0.29

Functional Status 0.024 1 0.8768

MOS HSQ
Physical functioning

Overall Model 12.264 9 0.1989
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CHAPTER V. DISCUSSION

This study addresses some of the conceptual and clinical issues surrounding

cytopenias and the relationships between physiological measurements and quality of life.

Conceptually and operationally quality of life is difficult to define and measure. Clinical

issues concerning the impact of cytopenias on quality of life and determinants for

intervention remain controversial. Intervention guidelines are predicated on assumptions

of symptom or survival benefit. Wilson and Cleary (1994, 1996) found hemoglobin levels

and white blood cell counts, separately, influenced the variation in physical functioning.

There are several areas elucidated by the analyses of these data. First, it

contributes to knowledge by including a cohort with a diversity of ethnicity, gender and

transmission categories. Descriptive statistics demonstrate associations between a variety

of variables and logistic regression is used to estimate odds ratios for each of the

independent variables in the model. It also raises questions concerning suboptimal therapy

for the treatment of those with identified anemia and neutropenia.

An overview of the data demonstrates physiologic findings consistent with

advanced AIDS. The mean hematocrit was 3.1% and the mean CD4+ count was 74 mm”.

Patients with treatable anemia had lower T-cell counts. This is consistent with the higher

prevalence of anemia in late stage disease.

Although there were relationships among several of the variables in the five

dimensions of the Wilson and Cleary model, many of the expected associations were not

statistically significant. Symptom intensity, particularly confusion, nose bleeding, and

bleeding gums was related to the dependent variable treatable anemia. Symptoms typically

associated with treatable anemia include fatigue and shortness of breath. There were no
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meaningful relationships among these symptoms and treatable anemia. Symptoms of GI

discomfort, psychological distress and nose bleeding were related to the dependent

variable treatable neutropenia. Symptoms typically associated with treatable neutropenia

include fever and mouth ulcers. There were no meaningful relationships among these

symptoms and treatable neutropenia.

The interpretation of the data concerning colony stimulating factors and

antiretrovirals is more complex. While only 5% of patients without treatable neutropenia
º

were receiving CSFs, 18% of those with treatable neutropenia were. This is somewhat º
sº

ºws

misleading, as the 5% most likely represents patients who were previously cytopenic but º

sº

whom had responded to therapy and were therefore no longer included in the treatable º

category. These data also suggest that the 18% who were receiving CSFs continued to be

cytopenic in spite of therapy. Ganciclovir and foscarnet are known to contribute to

neutropenia. -º
*

The data were collected during a time when the use of CSFs was relatively new º

and developing. Few antiretrovirals were approved, combination therapy was not the º
-

standard and it is unclear whether the medication data accurately reflect use prior to

admission. It was not uncommon for medications to be stopped at admission while

intensive treatments were initiated. One would expect the use of CSFs to be limited to

those with treatable cytopenias. The data do not reflect baseline blood counts or

responses. Lack of these data makes the interpretation more difficult, as it is unclear

where along the therapeutic spectrum these data fall.

Many changes have occurred over the last few years. Since the collection of these

data, the use of CSFs has become more commonly and more widely used for cytopenias.
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The use of novel, combination antiretroviral therapies has increased, while the prevalence

of cytopenias seems to have declined. Descriptive statistics to assess the eligibility and

utilization of CSFs for hospitalized patients in 1999 would offer valuable comparative

data. New data now suggests that the treatment of anemia is associated with improved

survival, after adjusting for other factors (Moore, Keruly & Chaisson, 1998). The

efficacy of recombinant erythropoietin and the association between symptoms and quality

of life in patients with Mycobacterium avium infection and AIDS has recently been

reported (Cosby et al., 1998).

Limitations

The major limitation of this study is the cross-sectional nature of the data. The

influence of factors on the measured variables before and after collection is not included.

The evaluation of this conceptual model over time would also be important since quality

of life is dynamic and changes over time. This cohort was hospitalized in the midst of

opportunistic infections known to impair functional status and contribute to significant

symptomatology. Although this confounding variable would be expected to be equal

across the sample, it most certainly impacted self-reports and overall status. Given the

changes in therapies and HIV disease evolution as indicated above, these results cannot be

generalized for patients who might now require hospitalization or outpatients with AIDS.

The nature of the AIDS epidemic has also evolved significantly. There are novel

therapeutic strategies which impact the incidence of opportunistic infections, prevalence of

cytopenias and therefore the nature of associated symptoms and quality of life. These

influences must be considered when investigating the clinical significance of cytopenias.

Emerging questions include the difference in cytopenia prevalence based on viral burden
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stratification and identifying populations most at risk for cytopenias. Many of the factors

which have contributed to cytopenias in the past, active HIV infection, and treatments for

OIs in combination with antiretroviral infection have become better controlled. Certainly

those patients who are failing combination therapies or who are untreated will continue to

manifest treatable cytopenias.

The use of dichotomous dependent variables contributes to a loss of power of

approximately 36% and requires a higher subject number for statistical significance. The

large number of independent variables increases the collinearity, making some

measurements difficult due to over paramaterization.

Implications

These findings have implications for further study of this phenomenon. Further

studies which chronicle the relationship of these dimensions to cytopenias over time will

contribute to our understanding. The approach to the treatment of cytopenias requires

further clarification. Interventions and treatment guidelines can then be refined to

maximize quality care and enhance patient outcomes.

These data demonstrate that anemia and neutropenia were undertreated based on

existing guidelines. Identifying patients with these cytopenias and aggressively treating

them can improve outcomes. Future research should focus on maximizing the use and

measuring the benefits of CSFs in clinical practice.

Ethical Concerns

These findings demonstrate the problem of suboptimal treatment for patients with

AIDS and anemia and/or neutropenia. This discrepancy in treatment needs further

exploration. There is clear evidence that the use of CSFs are effective in the treatment of

º º º
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these cytopenias and increasing evidence that treatment impacts dimensions of quality of

life. Nurses can continue to advocate for the improvement of patient outcomes through

the utilization of available strategies and the exploration of novel strategies.

Summary

We are now seeing exploration of ethnically sensitive Qol measures in HIV

(Wilson, Hutchinson & Holzemer, 1997) and the application of an HIV-specific Qol

assessment with injection drug users (Carretero, Burgess, Soler, Soler & Catalan, 1996).

Nursing has much to contribute to the study of Qol in people with HIV infection.

Additional intervention studies using QoI, as an outcome measure and the use of measures

which are sensitive to such variables as age, gender, environment and ethnicity are needed.

The management of cytopenias in HIV infection is fraught with concerns

regarding cost effectiveness, survival benefit and the impact of symptom management on

the patient's Qol. Little investigation has been done exploring the patient's perspective of

transfusions, the experience of regular therapeutic injections or the meaning of anemia,

neutropenia or thrombocytopenia to the patient. The construct of QoI provides a useful

framework within which these concerns can continue to be explored. Identifying

associations between the measurements of anemia and neutropenia and quality of life can

direct nursing interventions. Recognizing patients who are eligible for interventions and

advocating for such care can improve patient outcomes.

º
º
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Hematopoiesis refers to the formation and development of the various types of

blood cells from the bone marrow stem cell. It is a highly structured process and involves

Appendix A

Hematopoiesis

the proliferation, differentiation and maturation of the various cell lineages (Beck, 1994).

Figure 2 provides an overview of hematopoiesis.

Figure 2. Hematopoiesis
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Myeloid Lineage

The myeloid cell lineage is one of the two main developmental pathways of the

hematopoietic tree. It includes erythrocytes, granulocytes (neutrophils, eosinophils, and

basophils), platelets, and monocytes/macrophages. The myeloid cell lineages all arise from

a common precursor cell: the myeloid stem cell, or as it has been termed based on in vitro

assays, the CFU-GEMM (Colony Forming Unit-Granulocytes, Erythrocytes, Monocytes,

Megakaryocytes) (Beck, 1994). The committed myeloid stem cell is considered to be

multipotent as it is able to give rise to more than one cell lineage.

Erythrocytes (Red Cells)

Mature erythrocytes are derived from committed erythroid progenitor cells

(Colony Forming Unit-Erythroid or CFU-E) that proliferate and differentiate (Mazza,

1995). The earliest recognizable erythroid cell in the bone marrow is the proerythroblast.

The proerythroblast is able to differentiate into a basophilic normoblast or early

erythroblast. As the erythroblast matures, it develops increasing amounts of hemoglobin.

Hemoglobin values generally range between 9 and 11 g/dL. The erythroblast

differentiates to a normoblast which loses its ability to carry out deoxyribonucleic acid

(DNA) synthesis and is consequently incapable of further proliferation. The mature

normoblast extrudes its nucleus from the cell although it retains some ribonucleic acid

(RNA). This cell now enters the blood circulation as a reticulocyte.

The circulating reticulocyte spends 1 to 2 days in the peripheral blood, after which

the RNA is completely lost, and the erythrocyte is fully mature (Mazza, 1995). The life

span of the mature erythrocyte is approximately 120 days. It is this extended life span

which makes the transfusion of red blood cells a practical treatment approach. Hemolysis
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or destruction of red blood cells occurs in the liver and spleen by extravascular

macrophages.

The primary function of the erythrocyte is transport of oxygen from the lungs to

the tissues, and transport of carbon dioxide from the tissues to the lungs by means of the

hemoglobin molecule (Beck, 1994). About 98 percent of the protein in the cytoplasm of

circulating red cells is hemoglobin. Erythrocytes also participate in maintenance of acid

base balance through a series of intracellular buffers.

The mean red cell volume (MCV) is particularly useful in classifying the anemias

due to decreased red cell production (Mazza, 1995). Microcytic anemias have low MCV

values. On microscopic examination, the red cells appear small and often pale. In

contrast, in the macrocytic anemias the MCV is elevated, and large, oval cells are seen.

Unlike anemias of underproduction, nearly all the hemolytic anemias are normocytic or

slightly macrocytic owing to the preponderance of young red cells which are somewhat

large.

The reticulocyte count is the most useful laboratory test for distinguishing anemias

secondary to underproduction of red cells from those caused by hemolysis. A failure to

produce red cells is reflected in an inappropriately low reticulocyte count. In contrast, a

significant elevation of reticulocytes is suggestive of hemolysis. If red cell production is

disordered, there may be significant destruction of erythroid cells within the bone marrow

(Bunn, 1994).

A number of anemias are characterized by ineffective erythropoiesis, particularly

those in which erythroid maturation is morphologically abnormal and the circulating red

cells are abnormal in size. Examples include megaloblastic anemias, sideroblastic anemias,
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and B thalassemia major (Beck, 1994). These disorders are characterized by erythroid

hyperplasia in the bone marrow and rapid uptake of labeled iron into the marrow but a low

recovery of the labeled iron in circulating red cells.

Patients with anemia have a significant reduction in red cell mass and a

corresponding decrease in the oxygen-carrying capacity of the blood. It must be

determined whether the anemia is due to a decreased production of red cells, blood loss,

or to enhanced destruction. Accurate measurements of the hematocrit, hemoglobin

concentration, and red blood cell count enable the calculation of red cell indices, which are

very useful in the classification of anemias of underproduction.

Granulocytes (White Cells)

The term leukocyte and white cell refer to any of the nucleated cells normally

present in blood, whose major function is defense against foreign invaders. The different

types of leukocytes are classified in several ways. These include the type of cell function

and the presence or absence of specific-staining granules. The shape of the nucleus and

the site of origin are also classifications. Leukocytes of the lymphoid lineage are

lymphocytes, while leukocytes of the myeloid lineage include monocytes and granulocytes,

which in turn include neutrophils, eosinophils, and basophils (Beck, 1994).

Granulocytes are present in nearly all forms of inflammation and are nonspecific

amplifiers and effectors of specific immune responses (Haynes & Fauci, 1994). Unlike the

red cell, which performs its functions within the blood, the granulocyte uses the

bloodstream mainly as a transport vehicle to take it to sites outside of the vascular tree

(Beck, 1994). Unchecked accumulation and activation of granulocytes can lead to host

tissue damage, as seen in neutrophil- and eosinophil-mediated systemic necrotizing
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vasculitis. Granulocytes are derived from stem cells in bone marrow and each type is

derived from a different subclass of progenitor cell which is stimulated to proliferate by

CSFs. During terminal maturation of granulocytes, class-specific nuclear morphology and

cytoplasmic granules appear that allow for histologic identification of granulocyte type

(Beck, 1994).

Neutrophils are 1 of 3 types of granulocytes produced in the bone marrow from

committed myeloid stem cell precursors. They share with monocytes the common

progenitor cell CFU-GM (Mazza, 1995). The earliest identifiable cell of the neutrophil

lineage in the bone marrow is the myeloblast. The myeloblast differentiates into a

promyelocyte then to a myelocyte. The myelocyte matures into a metamyelocyte, a band

neutrophil, and finally to a segmented neutrophil which is the most common type of

leukocyte seen in the peripheral blood. Even so, large numbers of band neutrophils and

segmented neutrophils remain in the bone marrow and are released into the circulation

when needed.

Once in the blood, approximately 50 percent of neutrophils are freely circulating,

while 50 percent are adhering to the wall of blood vessels. The half-life of granulocytes is

1-2 days, while the half-life of neutrophils in the circulating blood is approximately 7 to 8

hours (Mazza, 1995). Although the transfusion of leukocytes has been under investigation

for several years, this short half-life makes it a difficult and impractical process (Beck,

1994).

Neutrophils are phagocytic and function primarily in defense against bacterial

infection. They are the most numerous cell type in the inflammatory response. They can

kill target cells bound by antibodies in a process called antibody-dependent cell-mediated

| 12



cytotoxicity. Neutrophils express Fc receptors for IgG and receptors for activated

complement components (Haynes & Fauci, 1994). Upon interaction of neutrophils with

immune complexes, azurophilic granules and specific granules are released, and

microbicidal superoxide radicals are generated at the neutrophil surface.

Platelets

The thrombocyte or platelet is derived from a committed megakaryocyte

progenitor cell (Colony Forming Unit-Megakaryocyte or CFU-Meg) (Mazza, 1995). The

megakaryoblast is the earliest thrombocyte progenitor cell that is detected in the bone

marrow and differentiates to a megakaryocyte. Platelets arise from the fragmentation of

megakaryocytes, which have no nucleus. They are very large, polyploid bone marrow

cells produced by several cycles of chromosomal duplication without cytoplasmic division.

The megakaryocyte is the immediate precursor of the thrombocyte.

After leaving the marrow space, approximately one-third of the platelets are

sequestered in the spleen, while the other two-thirds circulate for 7 to 10 days (Beck,

1994). With a longer half-life than white blood cells, but much shorter half-life than red

blood cells, platelet concentrations can be prepared for transfusion. Their effectiveness

will depend on whether the thrombocytopenia is due to decreased production or increased

destruction (Beck, 1994).

Normally only a small fraction of the platelet mass is consumed in the process of

hemostasis, so most platelets circulate until they become senescent and are removed by

phagocytic cells. The normal platelet count is maintained between 150,000 and 450,000

per microliter. Although the regulatory signals are not well-defined, a decrease in platelet
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mass stimulates an increase in the number, size, and ploidy of megakaryocytes, releasing

additional platelets into the circulation (Handin, 1994).

The platelet count varies during the menstrual cycle and is influenced by the

patient's nutritional state. It can be decreased in severe iron, folic acid, or vitamin B12

deficiency. Platelets are acute phase reactants, and patients with systemic inflammation,

tumors, bleeding, and mild iron deficiency may have an increased platelet count, a benign

condition called secondary or reactive thrombocytosis (Handin, 1994). In contrast, the

increase in platelet count that is characteristic of the myeloproliferative disorders such as

polycythemia vera, chronic myelogenous leukemia, myeloid metaplasia, and essential

thrombocytosis can cause either severe bleeding or thrombosis.

Thrombocytopenia is caused by one of three mechanisms -- decreased bone

marrow production, increased splenic sequestration, or accelerated destruction of platelets

(Handin, 1994). In order to determine the etiology of thrombocytopenia, the evaluation

includes a careful examination of the peripheral blood smear, assessment of marrow

morphology by examination of an aspirate or biopsy, and an estimate of splenic size by

bedside palpation, supplemented if necessary by ultrasonography or computed

tomographic scan.

Monocytes/Macrophages

Monocytes share with neutrophils a common progenitor cell which is identified as

the Colony Forming Unit-Granulocyte Macrophage or CFU-GM (Mazza, 1995). When

exposed to appropriate colony stimulating factors (CSFs), CFU-GM will grow colonies

containing both neutrophils and monocytes. The monocyte is the largest cell in the
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peripheral blood and accounts for approximately 6 to 8 percent of leukocytes in normal

healthy individuals.

The earliest cell of the monocyte lineage detected in the bone marrow is the

monoblast. It differentiates to a promonocyte, the immediate precursor for the monocyte.

The monocyte leaves the bone marrow when it matures and enters the blood stream where

it circulates for 1 to 3 days before entering tissues and maturing into a macrophage (Beck,

1994). Macrophages normally do not reenter the blood stream after entering the tissue

and may survive for years.

Monocytes/macrophages are responsible for non-specific immune responses

against bacterial, protozoan, fungal and parasitic infections (Haynes & Fauci, 1994). They

act by phagocytosing invading organisms as well as by producing and Secreting cytokines

which mobilize other cells to participate in the non-specific immune response (such as IL

1, tumor necrosing factor, etc.). They also play a key role in specific immune responses

by antigen presentation to T and B-lymphocytes as well as by the production of cytokines.

The macrophages are the major cells controlling iron dynamics and metabolism.

The iron extracted from the red cells is held and stored and not released promptly into the

plasma for transport. Although the factors leading to this restricted or impaired iron

release are poorly understood, these macrophages contain an increased amount of iron

(Mazza, 1995).

HIV Infection.

HIV causes anemia of chronic disease. The macrophages are the major cells

controlling iron dynamics and metabolism. The iron extracted from the red cells is held

and stored and not released promptly into the plasma for transport. Although the factors
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leading to this restricted or impaired iron release are poorly understood, these

macrophages contain an increased amount of iron (Mazza, 1995).

Lymphoid Lineage

In parallel, the lymphoid stem cell is the earliest lymphoid cell. When this stem cell

reproduces, it either self-replicates or differentiates into one or two types of lymphocytes.

thymus-derived (T) lymphocyte and the bone marrow-derived or bursa-equivalent (B)

lymphocyte. T lymphocytes regulate the immune response and are responsible for cell

mediated immunity, while B lymphocytes produce antibodies and provide humoral

immunity (Haynes & Fauci, 1994).

T Cells

T lymphocytes differ from other immune effector cell types in that the pool of

effector T cells is established in the thymus early in life and is maintained throughout life

by antigen-driven expansion of virgin peripheral T cells into "memory" T cells that reside

primarily in peripheral lymphoid organs. Mature T lymphocytes contribute 70 to 80

percent of normal peripheral blood lymphocytes, 90 percent of thoracic duct lymphocytes,

30 to 40 percent of lymph node cells, and 20 to 30 percent of spleen lymphoid cells

(Haynes & Fauci, 1994).

T cells are the primary effectors of cell-mediated immunity, with subsets of T cells

maturing into cytotoxic cells capable of lysis of virus-infected or foreign cells. T cells are

also the primary regulatory cells of T and B lymphocyte and monocyte function by the

production of lymphokines and by direct cell contact. In addition, T cells regulate

erythroid cell maturation in bone marrow (Haynes & Fauci, 1994). A concert of
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molecular and biochemical events is required for normal T cell recognition of antigen and

subsequent T cell activation.

It is not possible on the basis of morphologic characteristics to differentiate

between T and B lymphocytes. Distinction between the two cell types relies on cell

membrane markers and gene rearrangements (Haynes & Fauci, 1994). The normal range

of total lymphocytes in the peripheral blood or normal healthy individuals is approximately

30-35 percent of the total white blood cell count (i.e., 1000 to 4800 cells/mm3). T cells

enter and leave the circulation repeatedly and persist for years.

HIV Infection.

Evaluation of the peripheral blood smears of patients with AIDS and patients with

acute HIV infection may reveal atypical lymphocytes. The hallmark of HIV disease is a

profound immunodeficiency resulting primarily from a progressive quantitative and

qualitative deficiency of the CD4+ subset of T lymphocytes referred to as the helper or

inducer T cells (Fauci & Lane, 1994). This subset of T cells is defined phenotypicallly by

the presence on its surface of a CD4 molecule which is the cellular receptor for HIV.

Although the CD4+ T cell is the predominant cell type that is infected with HIV, virtually

any human cell type which expresses a CD4+ molecule is capable of binding to and

becoming infected with HIV.

When the CD4+ T cells decline below certain levels, there is a high risk of

developing a variety of opportunistic diseases. A CD4+ count of ~200 or a percent of

<14 are criteria for AIDS defining disease, according to the Centers for Disease Control

(1992). Essentially every T cell function has been reported to be abnormal at some stage

of HIV infection (Fauci & Lane, 1994). These abnormalities include defective T cell
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cloning and colony forming efficiencies, impaired expression of interleukin 2 (IL-2)

receptors, defective IL-2 production, decreased interferon-gamma production in response

to antigens, depressed cytotoxic T cell responses against a number of viruses, decreased

allogenic responses, and decreased ability to help B cells produce immunoglobulin (Fauci

& Lane, 1994).

Normal values for CD4+ counts are generally 500 to 1600/mm3 and CD4+ percent

is 40%–70% in adults (Saag, 1995). There is a diurnal variation with fluctuations of as

much as 150 to 300/mm3 difference between morning and evening values in normal hosts

(Malone et al., 1990). This variability in the CD4+ percent and the absolute count can

cause significant concerns for patients, who are often exquisitely sensitive to these values.

If HIV disease progresses at different rates among gender, race, or transmission groups,

the differences would probably be seen in the rate of CD4+ cell loss (Osmond, 1994).

There is conflicting data on the rate of CD4+ cell loss in injection drug users (Des Jarlais

et al., 1987, Galli, 1989).

HIV-specific CD8+ cytolytic T cells have been demonstrated early in the course of

HIV disease. The levels vary throughout the course of disease and may be normal,

elevated, or decreased (Fauci & Lane, 1994). As disease progresses, the functional

capability is lost.

B Cells

Mature B cells comprise 10 to 15 percent of human peripheral blood lymphocytes,

50 percent of splenic lymphocytes, and approximately 10 percent of bone marrow

lymphocytes. The primary function of B cells is to produce antibodies. Mature B cells are

118



y

º

-§

7,

5 }

■ .
Z

**|- }

* *

**

- -

* - sº

- - - - - -

, - ... ar: * >

... • *.*.*.* -* *-*
--,

*******

. ........ --rººts

- -
tº - th.

º º: º **. . .” -- ºr
- ** *…*.*.

*
ºf

----º-º-º:

* = a -assrººfs ºr

-º



derived from bone marrow precursor cells that arise continuously throughout life (Fauci &

Lane, 1994).

In contrast to the T cell repertoire that is generated intrathymically before contact

with foreign antigen, the repertoire of B cells expressing diverse antigen-reactive sites is

generated by further recombination of immunoglobulin genes after contact with antigen, a

process called somatic mutation (Fauci & Lane, 1994). Once B lineage development in

bone marrow is complete, B cells exit into the peripheral circulation and migrate to

secondary lymphoid organs. A number of cytokines synergize to drive sequential stages of

B cell maturation. Non- marrow stromal cell- and T cell-derived IL-3 and IL-7 drive the

earliest stages of B cell differentiation. B cell growth factor (BCGF) binds to receptors

expressed on all B cell precursors except pro-B cells and also triggers B cell

differentiation. IL-1, IL-2, IL-4, IL-5, and IL-6 synergize to drive mature B cells to

proliferate and differentiate into large-secreting cells.

HIV Infection.

HIV or its products can directly activate B cells to secrete tumor necrosis factor.

This activated state manifests itself by hypergammaglobulinemia and the presence of

circulating immune complexes and autoantibodies (Fauci & Lane, 1994). The B cells are

also defective in that they respond poorly to in vitro stimulation with antigens and

mitogens. This is why HIV-infected individuals respond poorly to primary and secondary

immunizations. These B cell defects are also responsible in part for the increase in

bacterial infections seen in advanced HIV infection (Fauci & Lane, 1994).
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1/1(1.

The Immune System Response

The principal effector and regulator cells of the immune system are T, B, and large

granular lymphocytes and monocytes-macrophages. Nonlymphoid cells such as

neutrophils, eosinophils, basophils, and tissue mast cells play non-antigen-specific roles in

inflammatory responses that result from immune-mediated reactions and , as such, must be

considered in the scheme of immune cell function (Haynes & Fauci, 1994).

The proportion and distribution of immunocompetent cells in various tissues

reflect cell traffic, homing patterns, and functional capabilities. Bone marrow is the major

site of maturation of B cells, monocytes-macrophages, and granulocytes and contains

pluripotent stem cells which, under the influence of various colony-stimulating factors

(CSF), are capable of giving rise to all hematopoietic cell types. Mature T lymphocytes, B

lymphocytes, and monocytes enter the circulation and home to peripheral lymphoid organs

(lymph nodes, spleen) and the gut-associated lymphoid tissue (tonsil, Peyer's patches, and

appendix) and await activation by foreign antigen.

There are four general phases of host defenses: 1. migration of leukocytes to sites

of antigen localization; 2. Specific and nonspecific recognition of foreign antigens mediated

by T and B lymphocytes, macrophages, and the alternative complement pathway; 3.

amplification of the inflammatory response with recruitment of specific and non specific

effector cells by complement components, lymphokines and monokines, kinins,

arachidonic acid metabolites, and mast cell-basophil products, and 4. macrophage,

neutrophil and lymphocyte participation in antigen destruction with ultimate removal of

antigen particles by phagocytosis (by macrophages or neutrophils) or by direct cytotoxic

mechanisms (involving macrophages, neutrophils, and lymphocytes) (Haynes & Fauci,

ARY
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1994). Under normal circumstances, orderly progression of host defenses through these

phases results in a well-controlled immune and inflammatory response that protects the

host from the offending antigen. Dysfunction of any of the host defense systems can

damage host tissue and produce clinically apparent disease.

IL-2

Interleukin-2 is a cytokine that regulates the proliferation and differentiation of

lymphocytes. Originally called T cell growth factor, it has potent effects on the

proliferation and maturation of several types of immune system cells, including T cells, B

cells, and natural killer cells. IL-2 is produced by recombinant DNA technology and is

approved for treating one type of kidney cancer.

Studies are underway to assess the clinical efficacy of this novel form of

intervention as a complement to standard antiretroviral therapy for PWAs. In a

preliminary study of patients with HIV infection and more than 200 CD4+ cells/mm3,

intermittent infusions of interlukin-2 led to increases in CD4+ counts (Kovacs et al.,

1995). In this study the immune system activation induced by interleukin-2 therapy was

associated with transient increases in the plasma HIV load in some patients. Kovacs et al.

(1996) conducted another randomized, controlled trial of intermittent IL-2 therapy in 60

HIV-infected patients with CD4+ counts above 200/mm3 and found substantial and

sustained increases in CD4+ counts with no associated increase in plasma HIV RNA

levels.

Davey and colleagues (1997) report that intermittent cycles of subcutaneous IL-2

significantly raised levels of CD4+ cells in certain HIV-infected individuals. Those with

higher CD4+ counts had the best response. Almost half of the 18 persons in the trial
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sustained CD4+ increases of at least 200/mm3 after one year. The objective of the study

was to determine the highest tolerated dose and potential limiting side effects of IL-2.

This regime built on earlier reports by the National Institutes of Health and demonstrated

fewer side effects than with intravenous infusions. It additionally allowed self

administration at home by patients, which would be expected to positively impact Qol.

Although this was a small study and Phase III trials are needed, it shows promise as a

complement to antiretroviral therapy. Studies are needed to see if this rise in CD4+ count

translates into clinical benefit.

Immune Compromise

The progression of HIV infection is manifested by falling CD4+ cells and rising

HIV viral load measurements This is associated with a variety of medical implications,

including an increased risk of symptoms and opportunistic infections. It is also associated

with a variety of psychosocial implications, including isolation, anxiety and depression

(Perkins et al., 1995).

An in-depth discussion of HIV treatment approaches is beyond the scope of this

paper. Early and aggressive treatment with highly active antiretroviral therapies, including

protease inhibitors, has been shown to control the viral burden and stimulate a recovery of

CD4+ cells (Carpenter, 1997). The patient's willingness and ability to adhere and to and

tolerate complex medication regimes complicates treatment recommendations. Studies of

novel treatments, including the use of IL-2 are ongoing.
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Appendix B

Cytokines

Cytokines are soluble nonantibody proteins produced by a wide variety of

hematopoietic and nonhematopoietic cell types. Activation of immune system cells is in

large part regulated by the ordered production of myriad cytokines that control gene

activation and functional cell surface molecule expression. Many cytokines have similar

functions, and considerable redundancy in cytokine capabilities is important for normal

immune system function. In addition, many different cell types have receptors for the

same cytokine, giving rise to the concept of "cytokine networks" wherein many cell types

secrete a variety of cytokines capable of binding and stimulating multiple cell types

(Haynes & Fauci, 1994).

Stem cell factor (SCF), a cytokine expressed by bone marrow stromal cells, is a

multipotential growth factor acting on early progenitor cells of most hematopoietic

lineages. Serum levels of SCF are increased in asymptomatic HIV-infected patients and

are associated with prolonged survival (Manegold, Jablonowski, Armbrecht, Strohmeyer,

& Pietsch, 1995).

Colony Stimulating Factors

Stem cell self-replication, differentiation, and maturation is regulated by a feedback

system of stimulation and inhibition via the release of various hematopoietic growth

factors (e.g., colony stimulating factors). Colony stimulating factors (CSFs) are so called

because they induce hematopoietic progenitor cells to form colonies in in vitro culture

assays. These proteins were discovered in the 1960s in studies of cloned hematopoietic

cells. There are several general rules that apply to the function of these growth factors.
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Table 20 provides a review of these rules. Various stimuli such as stress, infection,

hemorrhage, and bone marrow depletion can lead to increases in growth factors with

subsequent feedback to the stem cell (Dexter, 1987; Cheers, Haigh, Kelso, et al., 1988).

Table 20. The Function of Hematopoietic Growth Factors

The Function of Hematopoietic Growth Factors

1. Growth factors that induce proliferation

of hematopoietic precursor cells often

enhance the functional activity of the

terminally differentiated progeny of those

precursor cells.

2. Factors that stimulate hematopoiesis can

do so directly or indirectly.

3. Most of the hematopoietic growth factors

and cytokines function synergistically with

other growth factors and/or cytokines.

4. The hematopoietic regulatory cytokine

network is organized hierarchically.

5. The network exhibits many signal

amplification circuits.

6. Colony stimulating factors act by binding

to specific cell surface receptors that then

induce the cell to proliferate or differentiate.

Endogenous CSFs are found only in low levels. The advent of recombinant DNA

technology has allowed for the cloning of human genes and the production of large
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quantities of highly purified proteins with which to examine the clinical utility of

endogenous factors. Biotechnology is the development of these proteins by a biological

process carried out by using intact organisms, such as yeasts and bacteria, or by using

natural substances, such as enzymes, from organisms.

CSFs may be multilineage or lineage restricted. Lineage restricted CSFs

generally are late acting, whereas multilineage CSFs tend to act on cells earlier in the

differentiation pathway. Figure 1 identifies the association of these CSFs in the process of

hematopoiesis. Known multilineage CSFs include IL-3 and GM-CSF. Lineage restricted

CSFs include G-CSF, M-CSF, TPO and EPO.

IL-3 is primarily secreted by T-lymphocytes and mast cells. In vitro studies have

shown that IL-3 supports the growth of very early hematopoietic progenitor cells and acts

synergistically with other CSFs, such as EPO, GM-CSF, and G-CSF in the process of

erythroid, myeloid, and megakaryocyte cell proliferation. IL-3 has been shown to induce

proliferation of blood lymphocytes and to potentiate the proliferation induced by

interleukin-2. This suggests a possible role of IL-3 in T-cell mediated immune response.

IL-3 can stimulate macrophages to produce tumor necrosis factor, interleukin-1, and

interferon gamma (Clark, 1987).

GM-CSF is produced by many cell types in the body including T-lymphocytes,

endothelial cells, fibroblasts, and monocytes/macrophages. Besides stimulating

differentiation and proliferation of the progenitor cells for the neutrophil, eosinophil and

macrophage lineages, GM-CSF is also involved in the functional activation of mature cells

of these lineages. In vitro functional activities affected by GM-CSF include enhanced

phagocytosis, enhanced oxygen production, increased antibody-dependent killing and
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stimulation of macrophage cytokine production. Inhibition of neutrophil migration has

also been demonstrated with GM-CSF. It is rarely present at concentrations sufficient to

be detected in the plasma, suggesting that it either functions locally in the tissues that

produce it or is rapidly cleared from the circulation (Goldberg & Bunn, 1994).

While G-CSF primarily stimulates the production of mature neutrophils, laboratory

studies have demonstrated effects on early stem cells. In addition, G-CSF also acts on

mature neutrophils in vitro to enhance their functional activities. These activities include

increased expression on chemotactic receptors, enhanced phagocytic ability, enhanced

cellular metabolism, increased antibody dependent killing, and increased antigen

processing. G-CSF can be produced by monocytes, bone marrow stromal cells, and

endothelial cells. It is measurable in the plasma, and its concentration has been shown to

correlate inversely with neutrophil concentrations in patients with aplastic anemia and

cyclic neutropenia. In contrast with the deficiency of EPO in renal disease which causes

anemia, no G-CSF or GM-CSF deficiency states have been recognized (Bagby & Segal,

1991; Lieschke & Burgess, 1992).

M-CSF selectively stimulates the proliferation and differentiation of

monocytes/macrophages. It acts on both progenitor cells and mature cells of the

monocyte/macrophage lineage. In addition to its hematopoietic effects, M-CSF can

stimulate monocytes/macrophages to produce a variety of cytokines, including

prostaglandins, IL-3, tumor necrosis factor, and G-CSF (Bagby & Segal, 1991). These

secretory substances are capable of having effects on other accessory cells. M-CSF also

stimulates the cytostatic and cytotoxic activities of macrophages against tumor cells.
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Many cell types in the body can produce M-CSF, including fibroblasts and

monocytes/macrophages.

The term thrombopoietin (TPO) was first used by Kelemen in 1958 to describe

the humoral substance responsible for the rebound thrombocytosis that follows states of

thrombocytopenia. TPO has been recently described as the primary hematopoietic growth

factor involved in the regulation of platelet production (Sungaran, Markovic & Chong,

1997). Although the kidney, liver, bone marrow, and spleen have been identified as the

major sources of TPO production, the precise cellular location of TPO mRNA expression

in these tissues remains unknown (Sullivan & McDonald, 1995).

EPO, G-CSF, and TPO are lineage dominant hormones that have few other

physiologic effects. In contrast, most other cytokines and interleukins display a multitude

of activities, many of which mediate different aspects of the inflammatory response. As a

consequence, the response to therapeutic administration of these substances is complex

and partially indirect, often resulting in many undesirable effects. The promise and failure

of such biologicals as interleukin-1, interleukin-2, interleukin-3, interleukin-6 and tumor

necrosis factor demonstrates this (Kaushansky, 1997). Although there are clear benefits

to the use of CSFs to ameliorate cytopenias, there is yet no evidence of survival benefit.
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Appendix C

Non-Health-Related Quality of Life

The domains of non-health related quality of life (NHRQL) may be relevant not

only to the individual but to the entire community, nation or world. Environmental,

economic, social, spiritual, and political variables often influence a person's Qol. The

NHRQL conceptualization of Spilker and Revicki (1996) includes four domains each

consisting of components with individual factors. These domains are identified as 1)

personal-internal, 2) personal-social, 3) external-natural environment and 4) external

societal environment. The personal domains contain the individual and social construction

of a person. As such, they significantly impact a person’s perception, experience and

adaptation to health-related conditions. The external-environmental domains are those

outside influences which also influence health and perceptions of Qol. In reviewing these

domains and their components, one begins to understand the potential for interaction

between these NHRQL domains and those of HRQL. It is helpful to provide an overview

of these domains in a table as a way to capture their influence on Qol (Table 21).
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Table 21. Non-Health-Related Quality of Life

Personal-internal Personal-social External-natural External-societal

environment environment

Values & beliefs Social networks & Geographic Social and recreational

groups characteristics facilities
Personality attributes Social status Air, water, land Cultural institutions and

motivation scope of contacts degree of pollution opportunities
perceived control number of contacts quality of air distance
self-sufficiency quality of contacts temperature, condition
trusting others pollen, quality of
delegate appropriately humidity eVentS

quality of water or affordability availability
land

Desires & goals Financial status Business institutions
Coping strategies Vocational status Community spirit
Spiritual status Family structure Schools

Government & politics

Transportation &
communication

SVStemS

Personal safety
ability to walk or

travel
fear of crime

Adapted from: Quality of Life and Pharmacoeconomics in Clinical Trials (p.26-27)

Personal-Internal

The personal-internal domain represents facets within each person that influence

perceptions of functioning and well-being. The individual's sense of personal control, self

efficacy, motivation, and other factors are associated with successful coping and

adaptation to health problems. The experience of symptoms and disease, including

uncertainty concerning diagnosis, effects of treatment, and prognosis, are influenced by

personality attributes and internal value systems. An early study of men with AIDS

suggested that they responded to the uncertainties of their illness by attempting to assert

as much control as possible over their lives (Weitz, 1989). They used such divergent
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strategies as seeking and avoiding knowledge about their illness. In a more recent study in

chronic illness, Landis (1996) found that spiritual well-being was an important internal

resource for persons forced to adjust to the uncertainty of long-term health problems.

There is substantial evidence in the HIV literature to support the influence of concepts

such as hardiness and hope, and strategies such as coping and adaptation (Craig, 1983;

Kobasa, 1979; Herth, 1990; Fryback, 1993; Hall, 1994) on Qol.

Personal-Social

Personal-social factors encompass the social network and immediate social

environment. Even though this social environment varies widely and there are divergent

needs for social contact and interaction, most individuals live in social environments. It is

easy to understand how one's family, friends or neighbors can influence Qol through the

presence or absence of socioemotional support. There is a considerable amount of

research supporting the relationship between physical and psychological health status and

quantitative and qualitative measures of social support (Broadhead, Kaplan & James,

1983; Kessler & McLeod, 1985; Norbeck, 1996). It is critically important that the social

nature of people and the impact of personal and professional relationships, from the

individual's perspective, be considered in any Qol assessment.

Given the complexity of Qol, it is essential to assess these personal NHRQL

domains when evaluating HRQL. An examination of the personal domains suggests that

these influences include the family culture and childhood and adult experiences. It is in the

development of these personal values and beliefs that perceptions are formed. Clearly the

psychosocial responses to HIV infection are influenced heavily by these personal domains.
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Any assessment of Qol must be sensitive to the cultural contributions and influence of

such perceptions.

External-Natural Environment

The quality and nature of the geographical and natural environment in which an

individual resides and works may have significant impact on Qol (Spilker & Revicki,

1996). There may be either indirect or direct impact of various controllable or

uncontrollable environmental factors on both physical and psychological states. The

ecological context of the external-natural environment as well as events such as natural

disasters, seasonal and weather changes and geographical familiarity have influence over

health and perceptions of Qol. This domain embodies the impact of a beloved pet, a

flower and the notion of 'coming home'.

In the same way that people with asthma or other chronic lung diseases may be

adversely affected by environments with excessive pollution and dust, so are people with

HIV at increased risk from contaminants in food, water and air that would be expected to

pose little danger to the immune competent host. There is a whole body of knowledge

developing which asserts the profound impact of light, odors and noise on one's

experience and Qol (Groom & O'Connor, 1996). A recent study suggests enhanced well

being from exercise done out-of-doors when compared with equivalent exercise done

indoors (Harte & Eifert, 1995).

External-Societal Environment

The external-societal environment encompasses the social, political and economic

aspects that provide a larger framework for everyday life. These factors are the context

for interactions with society as a whole instead of the more immediate social network of
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family and friends. They are distinct from other external factors in that they are created by

people and distinguished from personal-social factors due to social distance and limited

personal control. If one agrees that all people and events are somehow connected, distant

environmental events, such as war, famines, stock market changes, and new treatment

discoveries have the potential to influence a person's NHRQL.

How is the Qol of people with HIV influenced in this domain? As Guenter Risse

(1978) said, "Epidemic disease serves as a focus for the expression of religious, political,

and cultural biases within a society". The impact of society and its institutions on an

individual's global Qol may not be easily measured. It seems that these factors provide

the larger social ecological and environmental context needed by many people as a

framework for conceptualizing their activities and relating to society.

Health-Related Quality of Life

Although there are multiple conceptualizations of health-related Qol (HRQL),

there is general consensus that a comprehensive definition includes certain domains.

Spilker (1996) describes five distinct domains of HRQL. They include physical status and

functional abilities, psychological status and well-being, social interactions, economic

and/or vocational status and factors, and religious and/or spiritual status. These domains

comprise one level of a basic three-level approach. Other levels include the components

of each domain at the bottom and, at the top, the overall assessment of well-being. These

levels, in their totality, constitute the scope and definition of QoI according to Spilker

(Figure 2). Life events may occur in any of the Qol domains and may themselves be

confounding factors. There is a tendency by some to treat specific domains within a

multidimensional model as though that domain represents a good index of Qol. If one
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were to adopt Spilker's suggestion that Qol generally includes the five categories listed, it

is apparent that many authors who claim to be dealing with Qol issues are, in reality, only

studying one of these domains. The following are examples of selected HRQL

conceptualizations.

Conceptual Approaches

Early approaches to the concept of QoI as an outcome parameter in the health

sciences were solely empirically driven. After Priestman and Baum (1976) published a

more broadly based breast cancer Qol index, researchers became more interested in

developing a conceptual definition of QoI acceptable as the basis of a rigorous standard

for the development and evaluation of useful measures of Qol.

One conceptual formulation that has emerged defines Qol functionally by patients'

perceptions of performance in four areas: physical and occupational, psychological, social

interaction, and somatic sensation (Schipper & Clinch, 1988; Strain, 1990; Cella &

Tulsky, 1990). In this model the patient serves as his or her own control, with

comparisons made against expectation of function. This is an intensely patient-centered

approach. It is a departure from the more accustomed outcome measures, as the focus is

on patient perception, rather than measured physiological values.

Ferrans (1996) has developed a conceptual model, based on the individualistic

ideology, which recognizes that Qol depends on the unique experience of life for each

person. Qol is defined in terms of satisfaction with the aspects of life (health and non

health-related) that are important to the individual. This model identifies four domains of

Qol: health and functioning, psychological/spiritual, social and economic, and family.
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In the concept analysis by Bond (1996), the conflict between honoring health more

that life, versus honoring life more than health, is explored in the critical care setting. It is

suggested that determining Qol involves personal issues: the cognitive ability to evaluate

one's own life, the perception of a satisfactory state of social, emotional, physical, and

mental health, and an acceptable feeling of well-being despite physical limitations. In

contrast, and often conflict, are objective evaluations of treatment outcomes,

morbidity/mortality statistics, cost/benefit analyses, and age studies performed in an

attempt to determine Qol by persons other than the patient.

Schipper et al. (1996) observed that efforts have been made to develop a

conceptual definition of Qol. Five approaches have emerged that contribute to the

evolution of our current understanding. They include the psychological approach, the

utility or time trade-off approach, Ware's community-centered approach (1984), the

reintegration approach, and Calman's gap principle (1984). Included in the review of

these approaches are references to their application to HIV-infection.

Psychological approach.

Psychological variables have been shown to be factors in some disease states

(Dimsdale, 1988, Patel & Marmot, 1987). Since the suggestion of an effect of certain

psychological states on the function of the immune system (Levy, Herberman, Maluish,

Schlien, & Lippman, 1985), the relevance of these variables in the etiology and treatment

of disease is gaining acceptance. Operationally, this means that physiological and

psychological states are not independent. One may directly influence the other. The

importance of this psychological approach is its dual emphasis on patient perception and
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on the psyche as an overt contributor to physiological outcome (Schipper, Clinch, &

Olweny, 1996).

The psychological view is epitomized by Engel (1978) in his call for the inclusion

of psychosocial parameters when considering the effects of disease. From a psychological

perspective, Qol represents the patient-perceived effects of disease (e.g. "I feel ill").

Illness is what the patient experiences as a result of a particular disease. Even when the

relationship between the patient's psychosocial response to symptoms and the etiology and

treatment of some disease is not evident, health care providers are increasingly taking into

account the patient's psychosocial response to disease in their treatment regimen. This has

been particularly true, for example, with HIV-associated fatigue (Cohen & Volberding,

1994). Even patients with early HIV infection may complain of incapacitating fatigue

without other obvious clinical causes.

This approach is derived from the decision theory of von Neumann and

Morgenstern (1947). As patients seek to maximize the quality of their lives, one sees

utility trade-offs being made. While some individuals prefer survival at any cost, others

would not consider life to be worth living under certain circumstances. There are

examples in the literature of choices between quality and quantity of life being dependent

upon age as well as occupational circumstances (McNeil, Weichselbaum, & Pauker, 1981;

Singer et al., 1991). Patients do not think of their life experiences in terms of esoteric

constructs, but instead they make trade-offs, such as occupational function for social

interaction.
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The utility approach can be used within an economic framework, especially when

making clinical judgments about withholding or withdrawing treatments. When faced with

decisions based on the scarcity of resources, should Qol data tip the balance? We are

increasingly being required to face these questions in a managed care environment. Costs

associated with AIDS care have long been debated within this framework. Without

evidence of survival benefit from the use of granulocyte colony stimulating factors, some

question the appropriateness of this expensive treatment for the treatment of neutropenia.

Decisions in the treatment of anemia, for example, have been influenced by the costs of

red blood cell transfusions versus the use of recombinant erythropoietin.

Ethical rather than technical concerns are highlighted in studies by Till (1986) and

Ciampi et al. (1982). In their research, 226 females were asked their opinions about a

hypothetical medical decision concerning whether to use a radical or conservative

treatment for a form of malignant lymphoma. The results indicated that the majority of

respondents advocated the more radical treatment for those patients who came from a

vulnerable group such as those with either disabilities, social isolation or lacking a

motivation to improve their situation. The disturbing implication is that this finding is

reminiscent of those situations in the past where vulnerable groups in the community have

been exploited by being exposed to risky radical treatments. Paramount in this approach is

that those making the decisions concerning the trade-offs between quality versus quantity

are the patients themselves.

Another ethical implication is that marginal groups in society who are not as highly

valued, such as those with HIV infection, could have treatments withheld while others

whose situations are assessed as more favorable would be given treatment. For example,
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debates are ongoing as to the candidacy for kidney transplant of HIV-infected patients

with renal failure. This is particularly controversial for patients on highly active

antiretroviral therapy who have had an increase in T-cells and undetectable HIV viral load.

O'Keefe & Wood (1996) suggest that resource-poor countries could use functional status

as a method for directing limited healthcare funds, such that treatment would be provided

for those illnesses which have better outcomes.

Community-centered approach.

Ware (1984, 1991) proposes a conceptualization that provides a sense of the

impact illness has on the broader community. The variables in this conceptual model are

grouped in concentric domains starting with the physiological parameters of disease at the

core and diffusing in turn to personal functioning, psychological distress/well-being,

general health perceptions, and finally social/role functioning. The variables measuring

disease are physiological and highly specific to the disease in question. Personal

functioning is defined as the performance or capacity to perform everyday tasks including

self-care, mobility, and physical activities.

Psychological distress is important as a disease category both in its own right and

because it interacts with physical disease and response to treatment. Since most existing

measures concentrate on the distress end of the continuum and are not sensitive to

changes that occur at the well-being end, psychological well-being is included. Ware's

conceptual framework emphasizes a hierarchy by placing physical illness at the center of

the circle.

Implicit in this model is the notion that an individual's illness impacts upon the

general community. The economic aspects of this proposition have been long recognized.
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The impact of serious illness, such as HIV infection, upon family functioning has been

often overlooked by medical professionals. Nursing, with its family-centered and

community approaches, can extend the reach and impact of Qol assessments.

Reintegration,

Wood and Williams (1987) propose the concept of "reintegration to normal living"

as a proxy for Qol. It is the reorganization of physical, psychological, and social

characteristics into a harmonious whole, so that well-adjusted living can be resumed after

an incapacitating illness or trauma. Reintegration is the ability to do what one has to do or

wants to do, but it does not mean being free of disease or symptoms. It is an appropriate

measure for treatment outcome in HIV and other chronic diseases where no cure is

expected. The domains of this concept include mobility, self-care abilities, daily activities,

recreational activities, social activities, family roles, personal relationships, presentation of

self, and general coping skill. Although symptoms and emotional functioning are not

included in this concept they were proposed to be subsumed under the more global items

(Schipper, Clinch, & Olweny, 1996).

Underpinning this model is the concept that a person with a chronic disease for

which no cure is expected would learn to live with that fact and would "get on with their

life." There is also a strong element of self-determination implicit in this model. They

Suggest a recognization of an individual's physical, psychological, and social characteristics

into a harmonious whole so that "normal living can be resumed." In the not so distant

past, one might have questioned whether someone with HIV infection could ever resume

normal living, even if there were to be some agreement as to what that was. Currently
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however, many patients find themselves compelled, albeit unprepared, to participate in this

process of recognization as their health status improves demonstrably with new therapies.

Calman's gap principle.

Against what standard do we measure QoI2 Calman (1984) defines QoI as the

gap between the patient's expectations and achievements. This concept introduces the

notion of comparing Qol against some standard, in this case the patient's own

expectations. A number of studies have shown that despite assessments of good potential

achievements, patients' estimates of their QoI have been negative (Andrews & Stewart,

1979; Powell & Powell, 1987).

Another gap is that between the patient's actual achievements and his or her

potential achievements as estimated by a third-person (Powell & Powell, 1987). It is

therefore necessary to attempt to increase the patient's awareness of their potential so they

may enjoy a higher quality of life. The flaw here is that there is great variation in the way

individuals react to illnesses and consequently their perception of their Qol.

Health Outcomes

Karnofsky and Burchenal first proposed a nonphysiological outcome parameter for

cancer in 1947. It is representative of physical function only. Although it lacked

conceptual underpinnings and was not validated until 1980, it remains a critical element in

many research trials. Other functional capacity classifications, such as the Heart

Association and the Rheumatism Association, share this "third party" design, being

intended to elicit the professional's opinions rather than the patient's perspective.

Although such third party parameters can be useful when used in conjunction with other

data, they cannot be considered representative of the patient's perspective.
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The outcome of an intervention is best captured by assessing the health state

perceived by the patient. This includes satisfaction with care received, Qol, morbidity,

and adherence measures. The measurement of mobility, pain, disability, cognitive deficits,

social functioning and physical activity are other characteristics of health status as an

outcome (Spilker, 1996). Patient Qol outcomes are increasingly described by a

cumulative series of health status measurements.

In an effort to restrict the breadth of the Qol concept and to make it more

amenable for use in clinical trials, Fries and Spitz (1991) developed a hierarchical model

which concentrated on "health status" and "patient outcome." An assumption is made that

these constructs constitute "quality of life." Health status is seen as a measure of Qol at a

particular point in time while patient outcome refers to a final health status measurement

taken after the application of treatment(s) or the passage of time.

In this model, health outcomes have been restricted to five dimensions. These

outcomes include the patient's desire to a) be alive as long as possible, b) function

normally, c) be free of pain and other physical, psychological, or social symptoms, d) be

free of iatrogenic problems from the treatment regimen, and e) remain in financial health

after medical expenses (Fries & Singh, 1996). These five dimensions, summarized as

death, disability, discomfort, drug side effects, and dollar cost are seen as mutually

exclusive and collectively exhaustive, together defining patient outcome (Fries, 1980).

Multiple surveys have yielded similar outcome dimensions (White, 1967, Lorig, Cox,

Cuevas, Kraines, & Britton, 1984; Potts, Mazzuca, & Brandt, 1986).

This health outcomes approach is in conflict with the broader biopsychosocial

approach and is predicated upon the assumption that Qol indices should be restricted to
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strictly objective rather than subjective dimensions in order to satisfy scientific rigor.

Implicit in the concept of patient outcome assessment is a shift from reliance on measures

of medical process, such as hematocrit level, toward those elements that are of direct

importance to the patient (Fries, 1983). Does a patient really care whether his or her

hematocrit is 28% or 34% as long as S/he can work in the garden, if that is a meaningful

endeavor?

Interactions Between Paradigms

QoI researchers generally agree that important properties of the HRQL paradigm

include the following five merits: 1) it is multi-dimensional and multifactorial, 2) its value

is variable over time, 3) it is subjective, 4) it is patient self-administered and 5) it should be

based on strong conceptual models (Holzemer & Wilson, 1995; Schipper, Clinch, &

Olweny, 1996). The domains within NHRQL and within HRQL may interact in numerous

ways. For individuals living with any chronic disease, the relative influence of, and

relationship between, HRQL and NHRQL may shift based on multiple factors, including

stage of illness, severity of symptoms and response to therapies

By adapting the NHRQL model of Spilker and Revicki (1996) and using HIV

associated cytopenia as an example, one can visualize the potential interactions between

the domains of HRQL and NHRQL (Figure 4). Operating from the premise that HIV

associated cytopenias cause signs and symptoms (anemia and fatigue, for example), the

patient must contend with these signs and symptoms as well as the treatments and possible

adverse experiences. The discomfort and inconvenience of transfusions or the frequent

injections of colony stimulating factors may ameliorate symptoms and/or contribute to

additional side effects. The signs and symptoms, clinical benefit or adverse responses are
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all filtered through the patient's beliefs, judgments and values to influence the physical and

psychological domains. The influences on the physical and/or psychological domain may

in turn pass through the patient’s beliefs, judgments and values to influence the social and

economic domains.
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Figure 3. Three Levels of Health-Related Quality of Life

Overall

ASSessment

of Well-Being

Broad Domains:

Physical, Psychological,
Economic, Spiritual, Social

Compoments of Each Domain

From Quality of Life and Pharmacoeconomics in Clinical Trials, p.2.
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Figure 4. Interactions Among Qol, Domains

Clinical
benefit

Physical &
psychological
domains

Social &
economic

domains
HIV/AIDs-- *.*
cytopenia

Transfusions Adverse
CSFs, other experiences

Direct influence
on these domains

of HRQL

Indirect influence
on these domains

of HRQL

Adapted from: Quality of Life and Pharmacoeconomics in Clinical Trials, p.28.
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