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Abstract 

The purpose of this systematic review was to provide a valid overview of the best scientific evidence 

available regarding the physiological and psychosocial outcomes of home intravenous anti-infective 

therapy (HIVAT). More than eleven hundred potentially relevant studies were identified from a variety of 

sources including electronic databases, reference lists of retrieved articles, key informants, and the table of 

contents of key journals. Twenty-five of the studies measured the physiological and/or psychosocial 

outcomes of HIVAT on the patient and/or his or her informal caregiver(s) using a comparison group or 

control group and so were selected for inclusion. Validity criteria included design and allocation, inclusion 

and follow-up, control of extraneous variables, intervention, data collection, and data analysis. Using these 

criteria, eight studies were judged to be strong, eight moderate, and ten weak. At the time of validity 

testing, data relating to the physiological and/or psychosocial outcomes of HIVAT were extracted. Due to 

important differences in study participants, interventions, outcomes and designs, the extracted data were 

summarized but not statistically combined. The results suggest that HIVAT research is in its infancy and 

there is little scientific evidence to guide the use of HIVAT for children and adults with an infectious 

disease. Rigorously designed studies of sufficient size and breadth of outcome measures are needed to 

examine the physiological and psychosocial outcomes of HIVAT particularly among high-risk groups. 
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Chapter 1 

Introduction 

A physician is asked to see a patient with a history of intravenous drug abuse who has been 

diagnosed with Staphylococcus aureus endocarditis. The patient requires three more weeks of intravenous 

cloxacillin and gentamicin. The physician must decide whether to keep the patient in hospital for the 

duration of his/her treatment, or to discharge the patient home on intravenous anti-infective therapy. When 

making this decision, the physician questions whether the physiological outcomes of patients treated for 

Staphylococcus aureus endocarditis in hospital are the same as those who are treated with home 

intravenous anti-infective therapy (HIVAT). The physician also questions whether or not it is appropriate 

to prescribe HIVAT to a patient who has a history of intravenous drug abuse. 

A nurse, new to the HIVAT team, faces an equally difficult decision. He/she is asked to see an 

elderly patient with a history of insulin dependent diabetes who has been diagnosed with contiguous 

osteomyelitis of her right foot due to Staphylococcus aureus. The woman has been assessed by an 

infectious diseases specialist who prescribed six weeks of HIVAT with cloxacillin. While in hospital, the 

nurses have had to restart the patient's peripheral intravenous every one or two days and the drug prescribed 

for HIVAT is known to cause phlebitis. The nurse must decide which of the various types of venous access 

devices currently available is most likely to provide the best HIVAT outcome. 

Clinicians who face difficult decisions, such as those described above, and who want to 

incorporate evidence from the literature in their decision making, face a formidable task (Haynes, 1992; 

Oxman & Guyatt, 1988). As Haynes (1992) stated, “Most studies provide preliminary evidence at best 

because of limited scope, poor design or execution, or a sample size inadequate for important clinical 

benefits or adverse effects to be detected, or because of the play of chance” (p. 330). Therefore, prior to 

integrating the results of the original studies in his/her practice, the clinician must not only locate the 

studies, but also appraise and synthesize the information in them, all of which take time and skill (Haynes, 

1992: Oxman et al., 1991). 

A review article, in which someone else has taken the time to gather, appraise and synthesize the 

best available evidence, offers one solution to this problem (Haynes, 1992; Mulrow, 1987; Oxman & 

Guyatt, 1988; Oxman et al., 1991). However, unless the authors of the review used scientifically sound 
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methods to construct the review, the reader may end up with false conclusions (Haynes, 1992; Mulrow, 

1987; Oxman & Guyatt, 1988). Indeed, the author of this thesis found that none of the published HIVAT 

related reviews met all eight criteria of a scientifically sound summary of evidence published by Mulrow 

(1987). Most distressingly, only one of the fifty-three reviews analyzed employed explicit criteria for 

identifying, selecting, and validating included information, potentially leaving the reviewers 

recommendations open to systematic and random error (Detsky, Naylor, O’Rourke, McGreer & L’ Abbe, 

1992). In this thesis the results of a new review, conducted utilizing scientific methods to limit the 

potential systematic and random errors associated with previously published reviews of HIVAT related 

literature, is presented. 

Purpose of the Study 

The purpose of the review was to provide a valid and current overview of the best scientific 

evidence available regarding the physiological and psychosocial outcomes of HIVAT. 

Research Questions 

A key component of any high quality systematic review is well-formulated research questions that 

clearly specify the types of people, intervention, and outcomes of interest (Counsell, 1997; Klassen, Jadad 

& Moher, 1998; Mulrow & Oxman, 1997; Oxman, 1994). The questions serve to guide the review by 

defining which studies will be included, what the search strategy to identify the relevant primary studies 

should be, and which data need to be extracted from each study (Counsell, 1997; Mulrow, 1987; Mulrow & 

Oxman, 1997). In addition, the questions aid the reader in rapidly judging whether or not the review is 

relevant to the issues he/she faces (Counsell, 1997; Hutchison, 1993; Klassen, Jadad & Moher, 1998; 

Mulrow & Oxman, 1997; Oxman, 1994; Oxman, Cook & Guyatt, for the Evidence-Based Medicine 

Working Group, 1994; Oxman & Guyatt, 1988). 

The research questions used to guide the systematic review of the HIVAT literature were as 

follows: 

i What is known about the physiological and psychosocial outcomes of HIVAT in children and 

adults with an infectious disease and his/her informal caregivers? 

bo What is known about the physiological and psychosocial outcomes of HIVAT among high-risk 

groups in comparison to inpatient treatment? 
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Are differences in the physiological and psychosocial outcomes of HIVAT associated with 

differences in diagnosis, medication, venous access device (VAD), method of delivery, and 

support? 

Definitions of Relevant Terms 

Anti-Infective - An antibacterial, antiviral or antifungal agent. 

Community-Based Parenteral Anti-Infective Therapy (CoPAT) - A broad term used 

interchangeably with outpatient parenteral anti-infective therapy (OPAT) to describe the 

intravenous or intramuscular administration of an antiviral, antifungal, or antibacterial agent in 

various Outpatient settings (i.e. a home, an infusion center, a physician's office, a skilled nursing 

facility, or a rehabilitation center) (Williams, Rehm, Tice, Bradley, Kind & Craig, 1997). 

Comparison Group - A group of subjects whose scores on a dependent variable are used to 

evaluate the scores of the group under study when a control group is not part of the research 

design (Norwood, 2000). This definition includes before and after studies as well as other time 

series studies in which subjects serve as their own comparison group. 

Control Group - Subjects in an experiment who do not receive the experimental treatment and 

whose performance provides a baseline against which the effects of the treatment can be measured 

(Polit & Hungler, 1983). 

High-risk Groups - Patients that do not meet the stringent admission criteria traditionally used to 

assess eligibility for HIVAT (i.e. patient's with history of drug abuse, elderly, patient's with 

inadequate housing). 

Home - The place where one lives. This definition does not include institutional homes where 

patients have access to more trained personnel than would typically be found in a patient’s home 

(i.e. nursing homes, hospices, assisted living homes, or extended care facilities). 

Home Intravenous Anti-Infective Therapy (HIVAT) - A type of CoPAT or OPAT that involves 

the intravenous administration of an anti-infective agent in the patient's home. See the definitions 

of home, intravenous, and anti-infective. 

Informal Caregivers - Laypersons whom the patient identifies as being responsible for assisting 

him/her with HIVAT. 
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iS: 

Intravenous Therapy - The administration of an anti-infective agent into venous circulation. This 

therapy does not include the administration of an intraluminal anti-infective agent as a “lock 

solution”. 

Meta-analysis - A statistical technique for assembling the results of several studies in a review into 

a single numerical estimate (McKinnell & Elliot, 1997). 

Outcomes - All the possible results that stem from a therapeutic intervention such as HIVAT. 

Outpatient Anti-Infective Therapy (OPAT) - A broad term used interchangeably with CoPAT to 

describe the intravenous or intramuscular administration of an antiviral, antifungal, or antibacterial 

agent in various Outpatient settings (i.e. a home, an infusion center, a physician's office, a skilled 

nursing facility, or a rehabilitation center). 

Physiological Outcomes - All possible results stemming from an intervention such as HIVAT that 

relate to the processes and function of the patient’s body (1.e. temperature, forced vital capacity, 

weight, pain, and wound healing). 

Psychosocial Outcomes - All possible results stemming from an intervention such as HIVAT that 

relate to the patient and/or his or her caregiver’s mental health, social status and functional 

capacity (i.e. anxiety, stress, coping, satisfaction, and quality of life). 

Review - Any attempt to synthesize the results and conclusions of two or more publications on a 

given topic (McKinnell & Elliot, 1997). 

Systematic Reviews - Systematic reviews are scientific investigations in themselves, with pre- 

planned methods and an assembly of original studies as their ‘subjects’. They synthesize the 

results of multiple primary investigations by using strategies that limit the bias and random error. 

These strategies include a comprehensive search for all potentially relevant articles and the use of 

explicit, reproducible criteria in the selection of articles for review. Primary research designs and 

study characteristics are appraised, data are synthesized, and results are interpreted (Cook, Mulrow 

& Haynes, 1997). 
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Chapter 2 

Literature Review 

In the second chapter of this thesis, relevant literature is reviewed. This review is divided into 

three sections. In the first section, the need for a review of the HIVAT literature is discussed. In the 

second section, the scientific methods necessary to limit the systematic and random errors frequently 

associated with reviews are detailed. In the final section, the methods used in previously published reviews 

of the HIVAT related literature are critically appraised. 

Need for a Review of the HIVAT Literature 

Rising health care costs has been the norm. Even after accounting for inflation and a growing 

population, health care spending in Canada rose steadily from 1975 until the early 1990s. Between 1993 

and 1996 there were relatively small annual drops in expenditure per capita; however, this trend reversed in 

1997 and 1998, the latest years for which inflation-adjusted figures are available. In 1999, per capita 

spending, unadjusted for inflation, was expected to have grown by another 4% (Canadian Institute for 

Health Information, 1999). 

In an attempt to reduce deficits, Canadian and other governments have sought ways to slow the 

rising costs of health care. Given that hospital care is by far the largest category of health care expenditure, 

many of the attempts to reduce the costs of health care have been aimed at reducing hospital costs. 

Consequently, the hospital sector has changed. Most notably, the number of hospital beds, the number of 

overnight admissions to hospitals, as well as the length of hospital stays, have all been reduced (Canadian 

Institute for Health Information, 1999). 

Largely as a result of the aforementioned changes in the hospital sector, a number of innovative 

home based infusion programs have emerged. Of these home based infusion programs, HIVAT, which 

involves the intravenous administration of antiviral, antifungal, and/or antibacterial agents to treat a variety 

of infectious diseases, has been and remains one of the fastest growing. In fact, in the United States home 

based infusion therapy has become a multi-billion-dollar-a-year industry, and HIVAT accounts for the 

largest share of both patients (60%) and revenues (38%). It is estimated that each year more than 400,000 

patients requiring intravenous anti-infective therapy will be treated in the home and this figure is expected 

to grow by more than 25% per year (Saladow, 1995). 
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As the number of HIVAT programs have flourished, so has the research about the effectiveness of 

this type of therapy. In fact, a very precise search of the electronic databases, conducted prior to 

undertaking this systematic overview of the HIVAT literature, revealed numerous studies. Specifically the 

database entitled Embase, from 1988 to present, revealed 180 articles. Medline, 1986 to February 1998, 

revealed 116 articles and Healthstar, 1975 to February 1998, yielded an additional 12 articles. 

Constrained by time, this explosion of HIVAT and other related biomedical literature is especially 

problematic to clinicians who want to incorporate the best available evidence in their decision making 

(Haynes, 1992; Klassen, Jadad & Moher, 1998; Mulrow, 1994; Oxman & Guyatt, 1988). As a guide to 

clinical action, the use of original research has other limitations as well. Haynes (1992) states, 

Most studies provide preliminary evidence at best because of limited scope, poor design or 

execution or a sample size inadequate for important clinical benefits or adverse effects to be 

detected, or because of the play of chance. Thus the reader must appraise each report and compare 

and integrate it with previous evidence to reach a decision about whether clinical policy should be 

changed on the basis of the accumulated information. Even when an original study is definitive by 

itself it will seldom address more than a portion of the clinical range of the problem. Inclusion 

and exclusion criteria for clinical trials, for example, typically select for the patients who are at 

highest risk of suffering bad consequences from their disorders and are most likely to respond to 

the intervention being tested, leaving the reader to speculate whether other patients might benefit 

(p5330), 

A review of the literature, defined as "... any attempt to synthesize the results and conclusions of 

two or more publications on a given topic", potentially offers one solution to the problem (McKinnell & 

Elliot, 1997, p. 1). However, reviews are retrospective, observational research studies and are therefore 

subject to both systematic and random errors (Cook, Mulrow & Haynes, 1997; Meade & Richardson, 

1997). Therefore the usefulness of reviews as a guide to clinical action depends on the extent to which 

scientific methods have been used to minimize these errors (Cook, Mulrow & Haynes, 1997; Hunt & 

MckKibbon, 1997). 
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What are the specific scientific methods needed to minimize the systematic and random errors 

associated with review articles? As with any research, a review needs to answer a clearly defined research 

question. The question should clearly specify the population (such as mothers of newborns), the condition 

(for example, vaginal delivery), an intervention (such as discharge within 48 hours after delivery) and 

outcome (for example, maternal-infant bonding) of interest (Cook, Mulrow & Haynes, 1997; Counsell, 

1997; Haynes, 1992; Klassen, Jadad & Moher, 1998; Mulrow, 1987; Mulrow & Oxman, 1997; Oxman, 

1994; Oxman, Cook & Guyatt, for the Evidence-Based Working Group, 1994; Oxman & Guyatt, 1988). 

Therefore, an example of a well-formulated research question is, Is maternal-infant bonding affected by the 

early discharge of mothers within 48 hours of vaginal delivery? As was noted in chapter one, the research 

question serves to guide the review by defining what the search strategy should be, which studies should be 

included, and which data need to be extracted (Counsell, 1997; Mulrow, 1987; Mulrow & Oxman, 1997). 

In addition, the question aids the reader in rapidly judging whether or not the review is relevant to the 

issues he/she faces (Counsell, 1997; Hutchison, 1993; Klassen, Jadad & Moher, 1998; Mulrow & Oxman, 

1997; Oxman, 1994; Oxman, Cook & Guyatt, for the Evidence-Based Working Group, 1994; Oxman & 

Guyatt, 1988). 

A high quality review requires unbiased and complete identification of all studies that are relevant 

to the focus of the review and that are of sufficient quality (Dickerson, Scherer & Lefebvre, 1994; Mulrow, 

1987; Mulrow & Oxman, 1997). Given that the studies may not have been published for reasons related to 

the findings and even when published may be difficult to find (Dickersin, Scherer & Lefebvre, 1994), the 

identification of all relevant studies for a systematic review is a most fundamental challenge requiring a 

variety of different search strategies (Dickersin, Scherer & Lefebvre, 1994; Hutchison, 1993; Jadad & 

McQuay, 1993; Klassen, Jadad & Moher, 1998; Oxman & Guyatt, 1988). Such strategies include the use 

of on-line databases, a manual search of journals not indexed, perusal of the reference lists of all relevant 

papers found, and personal communication with key informants (Counsell, 1997; Jadad, Moher & Klassen, 

1998; Jadad & McQuay, 1993; Mulrow, 1987; Mulrow & Oxman, 1997; Oxman, Cook & Guyatt, for the 

Evidence-Based Working Group, 1994; Oxman & Guyatt, 1988). 

A comprehensive search utilizing a combination of the aforementioned search strategies will likely 
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lead to the retrieval of numerous articles that may not be directly relevant or that may be methodologically 

weak (Meade & Richardson, 1997; Oxman & Guyatt, 1988). Therefore, the reviewer must sort through all 

of the potentially relevant articles and select those that will be included. In order to do so in a way that 

minimizes bias, reviewers require a set of selection criteria that clearly specify the patients, exposures, 

outcome measures and study designs of interest (Klassen, Jadad & Moher, 1998; Meade & Richardson, 

1997; Mulrow, 1987; Oxman, 1994; Oxman, Cook & Guyatt, for the Evidence-Based Working Group, 

1994; Oxman & Guyatt, 1988). As well, the selection criteria should clearly specify any time, language or 

publication restrictions (Klassen, Jadad & Moher, 1998). The selection criteria should be itemized on 

customized forms and be applied by two independent reviewers to each potentially relevant primary study 

(Meade & Richardson, 1997). Each reviewer should be blind to the other’s decision and the extent of 

agreement recorded (Mulrow & Oxman, 1997; Oxman, Cook & Guyatt, for the Byueeenced Working 

Group, 1994; Oxman & Guyatt, 1988). Although agreement between two reviewers does not guarantee 

accurate decisions, the greater the agreement among reviewers, the more confidence readers can have in the 

results of the review (Meade & Richardson, 1997). Disagreements about whether or not a study should be 

included in a review are generally due to misunderstandings or oversights and should be resolved by 

discussion (Mulrow & Oxman, 1997). 

The quality (defined as the “*... extent to which the study design, conduct and analysis minimize 

the potential for bias) then needs to be assessed in all articles selected for inclusion (Meade & Richardson, 

1997, p. 534). As Meade and Richardson (1997) explain, biased primary studies are more likely to be 

misleading and are therefore more likely to generate misleading reviews. There are a variety of techniques 

for assessing the methodologic quality of selected studies. Some reviewers may choose to focus on a few 

key design features. For example, if a review deals with treatment the reviewers might focus on 

randomization, concealment of randomization, and blinding to treatment allocation (Hunt & McKibbon, 

1997; Meade & Richardson, 1997; Oxman & Guyatt, 1988). Other reviewers may choose to customize 

more comprehensive checklists (Jadad, Moher & Klassen, 1998; Meade & Richardson, 1997) or to use 

quantitative scales that provide a summary score for the overall quality of individual studies (Jadad, Moher 

& Klassen, 1998; Meade & Richardson, 1997). The results of the quality assessment can be used in many 

ways including: (1) as a threshold for inclusion (Cook, Sackett & Spitzer, 1995; Jadad, Moher & Klassen, 
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1998; Meade & Richardson, 1997; Mulrow & Oxman, 1997); (2) to simply inform the reader about the 

credibility of evidence (Jadad, Moher & Klassen, 1998; Meade & Richardson, 1997); (3) as a possible 

explanation for heterogeneity (Cook, Sackett & Spitzer, 1995; Meade & Richardson, 1997; Mulrow & 

Oxman, 1997); (4) in sensitivity analysis of the results (Cook, Sackett & Spitzer, 1995; Jadad, Moher & 

Klassen, 1998; Meade & Richardson, 1997; Mulrow & Oxman, 1997); (5) and/or as weights in statistical 

analysis of the results (Jadad, Moher & Klassen, 1998; Meade & Richardson, 1997; Mulrow & Oxman, 

1997). Some of the strategies commonly used to minimize the potential for error during the quality 

assessment include the use of two independent reviewers (Hunt & McKibbon, 1997; Meade & Richardson, 

1997; Mulrow, 1987; Mulrow & Oxman, 1997; Oxman & Guyatt, 1988), correspondence with study 

authors to clarify issues (Meade & Richardson, 1997; Mulrow & Oxman, 1997; Oxman, 1994; Oxman & 

Guyatt, 1988), and blinding to study results (Jadad, Moher & Klassen, 1998; Meade & Richardson, 1997; 

Mulrow & Oxman, 1997; Oxman & Guyatt, 1988). Again, the extent of agreement between the reviewers 

should be calculated and recorded (Hunt & McKibbon, 1997; Meade & Richardson, 1997; Oxman & 

Guyatt, 1988). When disagreements occur the reasons for the disagreements should be explored and 

consensus reached (Meade & Richardson, 1997). 

At the time of assessing quality, data need to be extracted utilizing a pretested data collection form 

that serves three important functions. The data collection form is a visual representation of the review 

question and planned critical appraisal of included studies, it is the historical record of the decisions made 

throughout the review process, and it is the repository from which the analysis will emerge. Although the 

data collection form for each review will vary, there are similarities regarding the types of information that 

are needed including information about the study references and reviewers, verification of study eligibility, 

methods, participants, interventions, outcome measures, and results (Mulrow & Oxman, 1997). 

If the extracted data are considered to be of poor quality they should be discarded. All other data 

need to be synthesized (Mulrow, 1987). This synthesis may involve quantitative and/or qualitative 

methods (Hunt & McKibbon, 1997; Mulrow, 1987; Mulrow & Oxman, 1997). In a qualitative review, the 

results of primary studies are compared, grouped, and contrasted but not statistically combined. Ina 

quantitative review statistical methods are used to combine the results of two or more studies (Lau, 

Ioannidis & Schmid, 1997). Although it is generally desirable to utilize quantitative techniques to 
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synthesize study results, it is not always appropriate (Oxman, Cook & Guyatt, for the Evidence-Based 

Working Group, 1994). For example, a meta-analysis should not be done if there is a lack of relevant data 

or if important differences in study participants, interventions, outcomes, or designs are recognized 

(Oxman, Cook & Guyatt, for the Evidence-Based Working Group, 1994). Regardless of which method is 

chosen, the analysis requires a systematic approach. The first and most important step is to decide what 

comparisons to make. The next step is to prepare tabular summaries of the characteristics and results of the 

studies that are included in each comparison. This enables the reviewer to systematically investigate 

differences among studies, make estimates of effect across studies, and to judge how much confidence 

should be placed in those estimates (Mulrow & Oxman, 1997). 

Finally, conclusions need to be drawn. Such statements are justified only when data have been 

collected, analyzed and integrated using the aforementioned scientific methods (Mulrow, 1987). The 

conclusions should be succinct and logically ordered summations of the data (Mulrow, 1987) that do not 

exceed the evidence of the review (Oxman, 1994). When applicable, these summations should be linked to 

the strength of evidence (Mulrow, 1987; Oxman, 1994) and should help the reader to understand the 

implications of the evidence in relation to practical decisions (Mulrow & Oxman, 1997). 

Appraisal of Previously Published Reviews of the HIVAT Related Literature 

Given that the aforementioned scientific methods must be used to limit systematic and random 

errors, assessing a review is a necessary step in determining whether results of a systematic review should 

be used in practice and if so, how they should be used (Cook, Mulrow & Haynes, 1997; Hunt & 

McKibbon, 1997; Hutchinson, 1993; Jadad, Cook & Browman, 1997). Several "checklists" for assessing 

the quality of a review have been published (Hutchinson, 1993; Jadad, Moher & Klassen, 1998; Klassen, 

Jadad & Moher, 1998; Moher, Jadad & Klassen, 1998; Mulrow, 1987; Oxman, 1994; Oxman & Guyatt, 

1988; Oxman, Cook & Guyatt, for the Evidence-Based Working Group, 1994). While there are some 

differences in these lists, they all focus on the same sources of bias: how the problem was formulated; how 

studies were identified, selected for inclusion, and critically appraised; how data were collected and 

synthesized; and how the results were interpreted (Oxman, 1994). "Regardless of the method used to 

assess the quality, if a review is judged as having few flaws, and only minor ones, it may be appropriate for 

use in decision-making; if the flaws are critical or numerous, the review may be unsuitable in guiding 
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health care decisions" (Jadad, Cook & Browman, 1997, p. 1412). 

Fifty-three reviews of the community-based parenteral anti-infective therapy (CoPAT) literature 

including HIVAT have been published since 1995. A critical appraisal of the scientific methods used in 

each of these reviews was conducted utilizing the checklist published by Mulrow (1987). Each criterion in 

this particular checklist is formatted as a question and was classified as specified, unclear, or not specified. 

The results of the methodologic assessment are summarized in Table 1. As can be seen from the table, no 

single review clearly specified all eight criteria. In fact, only two met five criteria, and the remaining 51 

met three or less criteria. Eighteen of the reviews were written by more than one author (range | to 5) and 

the average number of references was 33 (range 2 to 175). 

Table 1 Assessments of Methods Used in Previously Published HIVAT Related Reviews (N=53) 

| Speeified____[ Unelear_ Not Specified 

iii vara het Ges) ene 
PDatarldentificatoniae AE Set een ee 1 eee 
Plata Selection papas WINS 4 eel ble Sees | 51 Pee 
i lieity Acces mien tele Ons  s  ee s e 
Qualitative Synthesis a ee api te ASIC ee 
Quantitative Synthesis Caan aa 1) eee ae ee 
ES eee le Oe | ee 

Adapted from: Mulrow, C. D. (1987). The medical review article: State of the science. Annals 

of Internal Medicine. 106(3), 485 — 488. 

Was the specific purpose of the review stated? 

While all of the reviews analyzed had a statement regarding the population and exposure or 

intervention of interest, only a few articles included a clear statement regarding the outcomes of interest 

(Table 1). For example, Dalavasio (1997) simply stated that the focus of his review would be the use of 

OPAT for community-acquired pneumonia. Furthermore, the purposes of the reviews tended to be broad 

and exhaustive (Table 2). In fact, the majority of reviews synthesized literature involving both children and 

adults with a variety of different infections. These infections were treated with several different anti- 

infectives by the intravenous, intramuscular and in some cases the oral routes in a variety of community 

settings (i.e. patient's home, an infusion center or physician's office, a skilled nursing facility, and/or 

rehabilitation center). In the process of writing up these broad reviews, the authors typically covered 

numerous topics. For example, Tice (1997a) discussed evolution, benefits and risks, models, roles, patient 
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selection, education, anti-infective selection, venous access device selection, economics, quality assurance, 

amenable infections, infusion devices, legalities, and monitoring. The fact that the purpose of most reviews 

was broad and exhaustive is problematic. While such reviews may be useful for clinicians seeking a broad 

overview of HIVAT, according to Oxman and Guyatt (1988), they tend not to provide support for the 

inferences they make. Rather inferences are presented as facts followed by one or more citations. As a 

result, unless the clinician reads all the articles cited, he or she has no basis upon which to judge the 

strength or validity of the inferences. 

Were sources and methods of the citation search identified? 

The source and methods of the citation search were clearly identified in only one of the HIVAT 

literature reviews (Barman Balfour & Lamb, 1998). While Grainger-Rousseau and Segal, (1995) stated the 

source of data collection (Medline), they did not identify any time, language or publication restrictions. 

Nor did they specify which search terms were utilized. Given that all other reviewers failed to provide any 

information about their sources and/or methods of citation search, readers are left to speculate whether 

included information was identified from "... automated databases, expert consensus, textbooks, present 

contents of personal files, or personal-favorite selections" (Mulrow, 1987, p. 486). 

Were explicit guidelines provided that determined the material included in and excluded from the 

review? 

Only Barman Balfour and Lamb (1998) clearly identified a set of explicit guidelines used to 

determine what data were included and excluded from their review. Grainger-Rousseau and Segal (1995) 

simply stated empirical studies concerning the effect of home infusion therapy on economic, clinical and/or 

psychosocial outcomes were selected but did not identify any other design or population characteristics 

used to include or exclude from their review. Nor did they specify whether selections for inclusion were 

made by more than one reviewer. The fact that all but these two reviews failed to identify the procedures 

used to select data means that readers must judge whether data reviewed represent all the information 

available on the subject or whether authors preferentially cited data that supported their views. This 

judgement requires either considerable knowledge of the topic and/or considerable faith in the objectivity 

of the reviewers (Mulrow, 1987). 
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16 

Was a methodologic validity assessment of material in the review performed? 

Although one of the critically appraised reviews of the HIVAT literature appears to have 

performed a methodologic validity assessment of material included in the review, it is unclear how this 

assessment was conducted (Grainger-Rousseau & Segal, 1995). For example, Grainger-Rousseau and 

Segal (1995) did not identify whether a standardized appraisal form was used to optimize uniform 

assessment. Nor did they identify whether assessments were conducted by more than one reviewer to avoid 

single reviewer bias. Because all but one review failed to perform a methodologic validity assessment, it is 

difficult for the reader to judge what conclusions are justifiable and whether or not the results of the 

reviews are generalizable (Mulrow, 1987). 

Was the information systematically integrated with explication of data limitations and 

inconsistencies? 

Although many of the reviewers (n = 38) merely listed findings, some (n = 10) provided a degree 

of qualitative integration by mentioning limitations and inconsistencies in existing data. Although this 

qualitative synthesis was often brief, five reviews explored differences in published reports concerning 

home infusion therapy in greater detail. For example, Tice (1998c) explored differences in studies about 

the use of OPAT for fever and neutropenia in light of differences in protocols and readmission criteria. 

Francioli, Stamboulin, and the Endocarditis Working Group of the International Society of Chemotherapy 

(1998), discussed differences in studies about the use of OPAT for infective endocarditis in light of patient 

selection criteria. These more thorough analyses provided the reader with useful insights about the 

generalizability of findings. 

Was the information integrated and weighted or pooled metrically? 

None of the reviews weighted or pooled data metrically. 

Was a summary of pertinent findings provided? 

Pertinent findings were summarized in the initial abstract or the last paragraphs in 49 reviews. 

These summaries tended to be very broad and varied in length from one sentence to several paragraphs. 

Given that scientific methods were not used to collect, analyze or synthesize the data, the summaries must 

be interpreted with caution (Mulrow, 1987). 
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Were directives for new research initiatives proposed? 

The authors of 12 reviews clearly identified gaps in existing knowledge. Fourteen reviews also 

suggested specific directives for future studies. Examples of the types of directives provided included: (1) 

need to conduct studies of drug stability under conditions imposed by various infusion devices used in 

OPAT (Gilbert, Dworkin, Raber & Leggett, 1997); (2) multi-center outcome studies regarding the use of 

venous access devices for OPAT (Nolet, 1997); (3) clinical and economic outcome studies of the use of 

OPAT in long term care facilities (Petrak, 1998); (4) cost analyses that consider pump acquisition costs, 

reimbursement, patient training time and cost of disposable supplies (Scleis & Tice, 1996). 

Conclusion 

The pace of HIVAT research, our increasing need for valid, relevant information and limited 

resources to find, appraise and apply this information underscore the need for a rigorous review of the 

HIVAT literature. Unfortunately, none of the fifty-three HIVAT related reviews, critically appraised in the 

latter part of this chapter, used scientific methods to identify, assess, and synthesize the information. 

Although purposes were stated in most reviews, the sources and selection methods of reviewed data were 

only defined in two of the reviews. Standardized methodologic criteria for assessing the validity of the data 

were only used in one review and synthesis of data tended to involve informal qualitative critiques rather 

than quantitative methods. Summaries were made without showing careful reviewing techniques, and 

future research directives were often neglected. Although most of the reviews provided useful overviews 

of topics, their methods were not replicable and therefore their conclusions may not be valid. In order to 

advance scientific knowledge a new review that utilizes methods to limit some of the systematic and 

random errors potentially associated with the previously published HIVAT related reviews is needed. 
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Chapter 3 

Methods 

In the third chapter of this thesis, the methods used to review the HIVAT literature are described. 

This description is divided into two sections. In the first section, the systematic review method is defined. 

In the second section, the specific strategies used to limit the bias and random errors in the review are 

discussed. The latter section is organized according to the steps involved in conducting a good systematic 

review namely, study identification, study selection, study validation, data extraction, and data analysis. 

Definition 

In order to provide a valid and current overview of the best scientific evidence available regarding 

the physiological and psychosocial outcomes of HIVAT, a systematic review of the HIVAT literature was 

conducted. Cook, Mulrow and Haynes (1997) define systematic reviews as, 

... Scientific investigations in themselves, with pre-planned methods and an assembly of original 

studies as their ‘subjects’. They synthesize the results of multiple primary investigations by using 

strategies that limit the bias and random error. These strategies include a comprehensive search 

for all potentially relevant articles and the use of explicit, reproducible criteria in the selection of 

articles for review. Primary research designs and study characteristics are appraised, data are 

synthesized, and results are interpreted (p. 377). 

Steps 

As outlined in Figure 1, this systematic review of the HIVAT literature involved several steps 

including identifying studies, reviewing studies for relevance, evaluating methodologic quality of selected 

studies, extracting and analyzing data, as well as drawing conclusions. In accordance with the 

recommendations of Cook, Mulrow & Haynes (1997), scientific methods aimed at limiting the bias and 

random errors frequently associated with review articles were incorporated into each of the steps. 

Study Identification 

A variety of complementary search strategies were used to identify potentially relevant articles 

beginning with an on-line search of Medline, EMBASE, CINAHL, HealthSTAR, Dissertation Abstract 

International, The Cochrane Controlled Trial Register, Papers First, Proceedings First, and ProQuest 
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Figure 1 

Overview of the Systematic Review Process 
Adapted from: Hayward, S. (1997). Systematic Research Overview Pilot. 
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Digital Dissertations (Appendix A). This search was conducted under the direction of a medical librarian 

and dated back to 1974 when, according to Balinsky and Nesbitt (1989) and Bertino (1984), the first 

HIVAT study was conducted. Although not ideal, due to limited resources this search was limited to the 

English language. Key words used in the search were taken from the titles and abstracts of relevant articles 

29 66 29 66 39 66 that were already gathered and included “community”, “home”, ‘outpatient’, “clinic’’, “ambulatory”, 

“parenteral”, “intravenous”, “infusion”, “anti-infective’’, “antibiotic”, “antifungal”, and “antiviral”. 

The table of contents of key medical, pharmaceutical and nursing journals (Infectious Diseases 

Clinics of North America, Clinical Infectious Diseases, Antimicrobial Agents and Chemotherapy, Drugs, 

Journal of Intravenous Nursing, Canadian Intravenous Nursing, and Canadian Intravenous Nurses 

Association) were manually searched back to 1990. In addition, several key informants (Appendix B) who 

recently co-authored a set of clinical practice guidelines for CoPAT, as well as twenty-four members of the 

OPAT Registry were contacted (Appendix C) to help locate published and unpublished papers. Finally, the 

reference lists of all articles reviewed for relevance were manually checked for studies not previously 

identified through other sources. 

Study Selection 

To sort through all of the potentially relevant articles and select those that would be included in 

the review, an explicit set of selection criteria and a dictionary were developed, pretested, and revised 

(Appendix D). As outlined in the selection criteria, for an article to be included in the review the study 

must have measured the physiological and/or psychological outcomes of HIVAT on the patient, and/or his 

or her informal caregiver(s) utilizing a comparison or control group. 

Both the primary and secondary reviewers reviewed a randomly chosen subset of twenty articles. 

As there was a high level of agreement between reviewers on the overall rating of an article as relevant 

(kappa = 0.83), the primary reviewer independently reviewed the remaining articles (Appendix E). The 

one disagreement that occurred was resolved through discussion between the reviewers. 

Study Validation 

To evaluate the methodological quality of the relevant studies, a validity tool which had been used 

in another review (Godkin, Onyskiw & England, 1997) was modified, pretested, and revised (Appendix F). 

This tool included criteria for each of the following six categories: (1) inclusion criteria and follow-up; (2) 
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design and allocation to intervention; (3) control of extraneous variables; (4) control of intervention; (5) 

data collection; (6) data analysis and conclusions. 

As specified in the validity tool, criteria in each category were assigned a score. Scores were 

summed to provide a category score. The category score was rated as weak, moderate, or strong depending 

on this score. The number of weak, moderate and strong category scores was summed to provide an 

overall validity rating. Any study which had two or more weak scores received an overall weak rating; any 

study with three or more strong scores and no weak scores received an overall strong rating; any study with 

less than two weak scores and less than three strong scores received an overall moderate rating. 

It is important to note that the current state of research in the area of HIVAT was considered when 

the validity and overall rating systems were modified. In fact, few studies used experimental or even 

before-after designs with a control group. Hence, a “strong” rating in this overview reflects the strongest 

design of the studies that were available for this review and it should not be directly compared to a strong 

rating in other reviews that may have used more stringent validity tools. 

It was not possible to achieve a Kappa of 0.8 between the two reviewers when ten articles were 

randomly selected from the twenty-five relevant articles (Appendix G). Therefore, both reviewers reviewed 

all remaining articles. Most discrepancies occurred as a result of oversights and/or misunderstandings 

related to the validity tool and were resolved through discussion resulting 1n consensus. 

Data Extraction 

At the time of reviewing the studies for validity, the primary reviewer independently extracted the 

study findings utilizing a data collection tool that was developed, pretested and modified for this review 

(Appendix H). This tool included background information (i.e. country where study conducted), as well as 

information about the purpose of the study, the research methods, and the participants (i.e. age, gender, 

diagnosis, inclusion and exclusion criteria, and setting of studies). The tool also included information 

about the intervention and how it was delivered (i.e. agents and doses, duration of therapy, provider, 

education, venous access device, infusion device, and follow-up). Finally the tool included information 

about outcomes. 
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Data Analysis 

Data from studies that received a moderate or strong rating were synthesized using descriptive 

techniques. This means that the results from the moderate and strong primary studies were compared, 

grouped, and contrasted but not statistically combined. The reasons for not statistically combining the data 

included the lack of relevant, valid data and data that were too heterogeneous. As recommended by 

Mulrow and Oxman (1997) a systematic approach was taken to this summary. This two-step approach first 

involved preparing tabular summaries of the characteristics and results of the studies. Common themes and 

differences among the studies were then explored in relation to the research questions. 

Conclusions 

Based on the systematic collection, analysis, and integration of data, conclusions were drawn. 

These conclusions are succinct summations of the data linked to the strength of evidence and aimed at 

helping the clinicians and researchers to understand the implications of the evidence in relation to practical 

issues they may face. 

Conclusion 

In order to provide a valid and current overview of the best scientific evidence available regarding 

the physiological and psychosocial outcomes of HIVAT, a systematic review of the HIVAT literature was 

conducted. In accordance with the recommendations of Cook, Mulrow and Haynes (1997), this systematic 

review included a comprehensive search for all potentially relevant articles and the use of explicit 

reproducible criteria in the selection of articles for review. Primary research designs and study 

characteristics were appraised, data was synthesized and results were interpreted using strategies aimed at 

limiting systematic and random errors. 
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Chapter 4 

Findings 

In the fourth chapter of ae thesis, the findings of the review are presented. This presentation is 

divided into three broad sections. In the first section, the results of the study selection process are reported. 

In the second section, characteristics of study participants (i.e. age, diagnosis), interventions (i.e. type of 

medication regimen, venous access device, method of delivery, support) and outcomes (i.e. physiological, 

psychosocial) are reviewed. In the final section, the findings of the strong and moderate articles are 

described. 

Results of the Study Selection Process 

The various search strategies undertaken during the conduct of this systematic review of the 

HIVAT literature resulted in the screening of more than 25,000 abstracts and titles (Figure 2). Of the more 

than 25,000 abstracts and titles screened, approximately 1,100 of them were deemed potentially relevant 

and so attempts were made to retrieve them. Of the 959 successfully retrieved articles, 934 did not meet 

one or more of the relevance criteria and so were excluded. The remaining 25 studies were subjected to 

validity testing. As a result of the validity testing, eight of the studies were judged to be "strong", seven 

"moderate", and ten "weak" (Appendix I). 

Figure 2 - Results of Study Selection Process 

Titles and Abstracts Searched - 25,000 

aes 

Attempts Made to Retrieve Articles - 1,100 

Articles Retrieved - 959 

Articles Deemed Relevant - 25 

Validity Validity Validity 

8 Strong 7 Moderate 10 Weak 
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As can be seen from Table 3, all of the studies reviewed, including even the strongest studies, had 

a variety of methodological weaknesses. The findings of this review must be considered in light of these 

limitations. 

Table 3 - Methodological Assessment by Category of Relevant Studies 

in oe (Total n = 25) 

Inclusion and Follow-Up 12(48%) 12(48%) 1(4%) 

Characteristics of Relevant Studies 

Specific details regarding study design, purpose, rating, weaknesses, subjects, interventions, 

statistical analysis, and outcomes of each of the relevant studies have been thoroughly summarized. The 

results of these summaries are organized according to the validity rating and can found in Table 4 located at 

the end of this chapter. 

Origin of Studies 

The majority of the studies (52%) were conducted in the United States (Figure 3). The remaining 

studies were conducted in United Kingdom (12%), Canada ($%), Australia (8%), England (4%), France 

(4%), The Netherlands (4%), Northern Ireland (4%), and Sweden (4%). 

Figure 3 - Country Where Study was Conducted. 

OOUSA (52%) 
UK (12%) 

tO Canada (8%) 

CAustralia (8%) 
w England (4%) 
OFrance (4%) 
f The Netherlands (4%) 

CoNorthern Ireland (4%) 

mw Sweden (4%) 
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Journals 

The relevant studies included 21 articles published in 18 different journals as well as, three 

unpublished masters theses and one unpublished doctoral dissertation. The majority of the published 

articles (61.9%) were found in medical journals (Table 5). Nursing journals accounted for 23.8% and the 

remaining articles (14.3%) were published in pharmacology journals. 

Table 5 — Journals in Which HIVAT Studies Were Published In 

: 
Archives of Disease in Childhood 

| Archives of Disease in Children 
| Australia & New Zealand Journal of Medicine | VO 

| Irish Journal of Medical Science 

Pediatric Pulmonology 

The Journal of Pediatrics —_ 

Date of Publication 

Most of the studies (76%) were published during the 1990s. Twenty percent were published 

during the 1980s. The remaining 4% were published during the 1970s. 

Population 

Age. Eight percent of the relevant studies involved children only (Figure 4). Twenty percent of 

the studies involved adults only (defined as 18 years of age and older). Sixty percent of the studies 

included both children and adults. The remaining 12% of the studies offered insufficient information about 

the demographics of the subjects to tell whether the study involved children, adults or a combination of the 

two. 
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Figure 4 - Age of Subjects Included in Studies 

DAdults (20%) 

Children (8%) 

OAdults & 

Children (60%) 

Insufficient 

Data (12%) 

Diagnosis. The majority of the studies (48%) focused on subjects with pulmonary exacerbations 

of cystic fibrosis (Figure 5). Twenty-eight percent of the studies involved subjects with a variety of 

diagnoses. For example, subjects in the study by Stiver, Telford, Mossey, Cote, van Middlesworth, Trosky, 

McKay and Mossey (1978) were diagnosed with bone and joint infection (14), blastomycosis (2), 

actinomycosis (2), staphylococcal bacteremia (2), endocarditis (2), and candidal pyelonephritis (1). Four 

percent of studies focused on patients with pneumocystis carinii pneumonia (PCP) and acquired 

immunodeficiency syndrome (AIDS), 4% focused on patients with ruptured appendix, and 4% focused on 

low risk cancer patients with fever and neutropenia. The remaining 12% of the studies offered insufficient 

information about the demographics of subjects to determine what diagnoses they were being treated for. 

Figure 5 - Primary Diagnosis of Subjects Included in Study 

Oo Cystic Fibrosis (48%) 

f Pneumocystis 

Pneumonia (4%) 

O RFuptured Appendix 

(4%) 

OO Cancer w/Fever (4%) 

@ Multiple Diagnoses 

(28%) 

Olnsufficient Data 

(12%) 
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Intervention 

Medication. The type of medication prescribed for the subjects in each study was usually based 

on the results of drug sensitivity tests and so varied considerably between studies (Table 6). All subjects in 

the study by Stovroff, Totten and Glick (1994) for example, were given three anti-infectives including 

ampicillin, gentamicin, and clindamycin. Subjects in six other studies (24%) were given a two-drug 

regimen. These two-drug regimens almost always involved the administration of an antipseudomonal 

penicillin or cephalosporin and an aminoglycoside. For example, in the study by Vic, Ategbo, Gottand, 

Launay, Loeuille, Elian, Farriaux and Turck (1997) subjects were prescribed ceftazidime and either 

amikacin or tobramycin. 

Some studies (8%) involved the administration of a single antibiotic. All the subjects in the study 

by Loos, Baker and Bergers (1989) received pentamidine, and all the subjects in the study by Vinks, 

Brimicombe, Heijerman and Bakker (1997) received ceftazidime. Other studies (20%) involved the use of 

both single and double drug regimens. For example, in the study by Talcott, Whalen, Clark, Reiker and 

Finberg (1994), half of the subjects were given mezlocillin six times per day, and gentamicin three times 

per day; the other half of the subjects were given ceftazidime. Other antibiotics, most commonly 

vancomycin, were added to the initial regimen at the discretion of the treating physician, as were 

subsequent antibiotic changes. 

Although the authors of four studies (16%) identified the type of medications used for subjects, 

they did not specify whether the drugs were given in combination or not. For example, Martel (1994) 

simply stated that the most commonly prescribed HIVAT medications in his study were penicillin G, 

cloxacillin, cephalothin, cefazolin, cefoxitin, cefotaxime, cefoperazone, ceftriaxone, ceftazidime, 

gentamicin, netilmicin, tobramycin, amikacin, clindamycin, erthromycin, ganciclovir, and amphotericin B. 

The authors of the remaining studies (28%) only stated that parenteral anti-infectives were given. 

Method of Medication Delivery. The prescribed medications were delivered to the subjects in 

each study using a variety of infusion methods (Table 6). In two of the studies (8%) all of the medications 

were infused with the aid of an infusion pump and in two studies (8%) the medications were delivered 

using gravity. The medications were delivered via injection in yet another two studies. In many of the 

other studies (28%) a combination of the aforementioned methods were utilized to deliver the medications. 
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For example, in the study by Donati, Guenette and Auerbach (1987), only six of the 26 HIVAT patients 

used infusion pumps. The majority of studies (48%) however, did not specify the methods used to deliver 

the medications. 

Venous Access Devices. Given the variety of medications prescribed as well as the variety of 

methods used to deliver the medications in each of the studies, it is not surprising to find that a variety of 

venous access devices were also used (Table 6). Three studies (12%) used only short-stay peripheral 

catheters such as the Quik-Cath or Aquavene and one study (4%) used only peripherally inserted central 

catheters (PICCs). Some studies (24%) used several different types of catheters. For example, Poole, 

Nowobilski-Vasilios and Free (1999) used short stay peripheral catheters, midlines, midclavicular lines, 

PICCs, non-tunneled central venous catheters, tunneled central venous catheters and implantable central 

venous Catheters. Six studies offered insufficient data to be able to state exactly what type of catheters 

were used. For example, Strandvik, Hejelte, Malmborg and Widen (1992) stated that six patients had a 

Port-A-Cath and the rest of the patients had peripheral intravenous access. The type of peripheral venous 

access was not identified. Nine studies provided no information about what type of venous access device 

was used. 

Support. In the majority of studies (64%) all of the patients and/or their informal caregivers 

administered the prescribed medications (Table 6). In one study (4%) all of the prescribed HIVAT 

medications were administered by the nurse. In three studies (12%) some patients and/or their informal 

caregivers administered the medication and other patients had the nurse administer the medication. For 

example, in the study by Loos, Bakers and Bergers (1989) 15 patients were responsible for self- 

administering their pentamidine and ten patients had the nurse administer their pentamidine. Five studies 

(20%) did not specify whether the doses were administered by the patient and/or informal caregiver or by a 

nurse. 

Outcomes 

All 25 studies involved some measure of the physiological and/or psychosocial outcomes of 

HIVAT on the patient and/or his or her informal caregiver (Figure 6). The majority of these studies (64%) 

measured both the physiological and psychosocial outcomes of HIVAT on the patient. For example, in the 

study by Wolter, Bowler, Nolan and McCormack (1997) body weight, 12 minute walking distance, sputum 
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30 

weight, pulse oximetry, lung function (forced expiratory volume, forced vital capacity) as well as dyspnea, 

fatigue, emotion, and mastery (feeling of control over the disease and its consequences) were measured. 

Twenty-eight percent of the studies measured only the physiological outcomes and eight percent of the 

studies measured only the psychological outcomes of HIVAT on the patient. A few of the studies (32%) 

also involved some measure of the psychosocial outcomes of HIVAT on the informal caregiver. For 

example, Wolter, Bowler, Nolan, and McCormack (1997) included a measure of the amount of family 

disruption that HIVAT caused. 

Figure 6 —Patient Outcomes of HIVAT 

O Physiological & 

Psychosocial 

(64%) 

fa Physiological 

(28%) 

OO Psychosocial 

(8%) 

As can be seen in Tables 7 and 8, the specific measures used to assess the physiological and 

psychosocial outcomes of HIVAT varied considerably from study to study even when the populations were 

similar. For example, both Pond, Newport, Joanes and Conway (1994), and Wolter, Bowler, Nolan and 

McCormack (1997) compared the outcomes of HIVAT with inpatient treatment in adults with pulmonary 

exacerbations of cystic fibrosis. In the study by Pond, Newport, Joanes and Conway (1994) pulmonary 

expiratory flow rate (PEFR), forced expiratory volume (FEV), forced vital capacity (FVC), c-reactive 

protein, plasma viscosity, total white blood cell count (WBC), absolute neutrophil, immunoglobulin G 

(IgG), Northern CXR Score, Clinical Score, Shwachman-Kulyski Score, weight and adverse reactions were 

measured. In contrast, in the study by Wolter, Bowler, Nolan and McCormack (1997) creatinine, 

audiology, saturated oxygenation (SaO2), sputum weight, 12 minute walking distance, adverse reactions, 
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deaths, readmissions, adverse events, weight, FEV, FVC, dyspnea, fatigue, emotion, mastery, disruption to 

family life, personal life, sleeping and eating, and number of services were measured. 

Findings of the Relevant Studies 

As has been noted, detailed summaries of all relevant articles can be found in Table 4 located at 

the end of this chapter. In the sections that follow the findings of only the "strong" and "moderate" studies 

are described, with particular emphasis on the outcomes and authors’ conclusions. Due to the extent of 

methodological and/or reporting problems associated with the weak studies, they have been excluded from 

this discussion. 

Physiological Outcomes 

Strong Studies. A total of seven strong studies measured the physiological outcomes of HIVAT 

(Baumle, 1992; Bosworth & Nielson, 1997; Donati, Guenette & Auerbach, 1987; Pond, Newport, Joanes & 

Conway, 1994; Vic, Ategbo, Gottrand, Launay, Loeuille, Elian, Druon, Farriaux & Turck, 1997; Vinks, 

Brimicombe, Heijerman & Baker, 1997; Wolter, Bowler, Nolan & McCormack, 1997). Four of these 

studies compared the physiological outcomes of patients who were treated with HIVAT with the 

physiological outcomes of patients who were treated in hospital (Bosworth & Nielson, 1997; Donati, 

Guenette & Auerbach, 1987; Pond, Newport, Joanes & Conway, 1994; Wolter, Bowler, Nolan & 

McCormack, 1997). Two of these studies compared the physiological status of cystic fibrosis patients 

before HIVAT with their physiological status after HIVAT (Vic, Ategbo, Gottrand, Launay, Loeuille, 

Elian, Druon, Farriaux & Turck, 1997; Vinks, Brimicombe, Heijerman & Baker, 1997). The other study 

compared the pain response of a group of patients (with a variety of diagnoses) on long-term HIVAT 

whose duration of cannulation was 72 hours with a group of people whose duration of cannulation was 168 

hours (Baumle, 1992). The specific measures used to assess the physiological outcomes of HIVAT in each 

of these studies varied considerably as did their conclusions. 

Pond, Newport, Joanes and Conway (1994) used PEFR, FVC, FEV), C-reactive protein, plasma 

viscosity, total white cell count, absolute neutrophil count, total immunoglobulin G (IgG) concentration, 

Northern Chest X-ray score, Clinical score, Shwachman-Kulczyki score and weight to evaluate the 

physiological outcomes of HIVAT. With the exception of the total white cell count, all the measured 

variables improved to a similar degree, with no significant differences between the home and hospital 
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treated groups (p<0.05). Although the difference in improvement in total white cell count reached 

statistical significance, the magnitude of the difference was small and the improvement in neutrophil count 

did not differ between the two groups. Therefore, the authors concluded intravenous treatment at home or 

in hospital was equally effective. 

Weight, 12-minute walking distance, sputum weight, oximetry, and pulmonary function tests were 

used by Wolter, Bowler, Nolan and McCormack (1997) to assess the physiological outcomes of HIVAT. 

Although there were some changes from baseline, mean improvements in body weight, 12-minute walking 

distance, sputum weight and pulse oximetry were not statistically significant between home and hospital 

groups. There were significant differences over time in changes from baseline noted for FEV, (p=0.006) 

and FVC (p=0.02). However, there was no statistically significant difference between home and hospital 

arms in overall improvement in lung function (FEV, p=0.27; FVC p=0.30). According to the researchers 

these findings confirmed the clinical efficacy of HIVAT for adult patients with cystic fibrosis. 

Donati, Guenette and Auerbach (1987) measured respiratory rate, pulse, arterial partial pressure of 

oxygen (Pa02), vital capacity (VC), forced expiratory volume in one second (FEV,), and pulmonary flow 

rate (PFR). Both the home and hospital groups showed a statistically significant improvement in each of 

these measures. Furthermore, except for admission pulse rate there were no significant differences between 

home and hospital groups when admission or discharge values of each home care patient were compared 

specifically with those of the matched in-hospital control patient. However, because the number of 

matched pairs for the assessment of PaO2 differed on admission and discharge, a comparison of 

independent samples at admission and discharge was performed. Again, there was no significant difference 

between the groups. Although, calculation of the change in VC (ps0.03) and change in Pa02 (p<0.05) 

from admission to discharge showed that hospitalized patients had a statistically significant improvement in 

these two values. Given that these differences were probably due to differences in pretreatment values, 

with hospital treated patients starting with lower values and thus having more potential for improvement, 

the researchers still concluded that treatment at home was as effective as in-hospital treatment. 

Bosworth and Nielson (1992) used changes in pulmonary function between the start of treatment 

and after 2 weeks of therapy, duration of treatment, and intervals between antibiotic courses to assess the 

physiological outcomes of HIVAT. While the FVC, FEV, and FEF 5.75 (forced expiratory flow) all 
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increased significantly (p<0.001) in the hospitalized patients, none of these measures increased 

significantly in the home patients. Similar results were found in five patients completing both home and 

hospital treatment. Home care petient received significantly longer courses of IV antibiotics than did 

hospital patients (p<0.001), but prolonging the treatment did not produce any further improvement 

compared with two weeks of therapy. Not only did the home treatment courses last longer, they also 

resulted in shorter intervals between treatment courses. By Fisher's exact test, the average time between the 

end of a home treatment course and the start of the next IV antibiotic course was significantly less for the 

home group (p<0.01). In light of these results, the authors concluded that HIVAT was less effective than 

hospital care. 

Weight, weight/height ratio, energy intake, prealbumin, FVC, FEV,, FEF s.75, fat-mass, and fat- 

free mass were measured by Vic, Ategbo, Gottrand, Launay, Loeuille, Elian, Druon, Farriaux and Turck 

(1997) before and after HIVAT in order to assess the effects of HIVAT on nutritional status of cystic 

fibrosis patients. According to the researchers, all of these measures, except fat-free mass, improved 

significantly demonstrating a real nutritional improvement and ruling out a variation in water or sodium 

balance induced by the antibiotic infusions. The researchers concluded HIVAT improves the nutritional 

status of cystic fibrosis patients, with a gain in fat mass. 

In the before/after study by Vinks, Brimicombe, Heijerman and Baker (1997) the effects of the 

continuous infusion of ceftazidime in cystic fibrosis patients undergoing HIVAT was examined. Clinical 

improvement, evaluated by weight gain, auscultation, pulmonary findings, laboratory results and subjective 

findings including sputum color and volume, appetite and general well-being, was achieved in 91% of the 

patients and in 70% this improvement lasted at least until 4-6 weeks after the end of therapy. The number 

of cultures positive for pseudomonas aeruginosa decreased significantly during antibiotic treatment and 

multiple courses of ceftazidime monotherapy did not result in a lasting increase of ceftazidime-resistant 

pseudomonas strains. Therefore, the researchers concluded HIVAT with ceftazidime administered by 

continuous infusion proved clinically effective and did not result in an increase in lasting resistance. 

Baumle (1992) used the Bourbonnais Pain Ruler to measure the pain response of people on long- 

term HIVAT whose duration of cannulation was 72 hours and those whose duration of cannulation was 168 

hours. The dependent t-test results of this quasi-experimental study indicated that there were no significant 
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differences between the expected and the actual pain levels when both groups were combined. The 

analysis of variance (ANOVA) results demonstrated a significant main effect for group (3 day, 7 day, 

significance of F=.001), but a nonsignificant effect for time (expected, actual, significance of F=.252). In 

addition, the expected pain level of the experimental group was higher than the actual pain level, whereas 

the expected and actual pain levels for the control groups was similar. Based on these results, the author 

concluded that persons receiving long-term HIVAT expected a higher level of pain when intravenous 

catheter was inserted and changed every seven days as opposed to every three days. 

Moderate Studies. All seven moderate studies measured the physiological outcomes of HIVAT 

(Bradley, Wallace, Elhorn, Howard & McCoy, 1999; Chattopadhyay, 1989; Chattopadhyay, Catania & 

Mergener, 1990; Montalto & Dunt, 1997; Stovroff, Totten & Glick, 1994; Strandvik, Hjelte, Malmborg & 

Widen, 1992; Talcott, Whalen, Clark, Rieker & Finberg, 1994). Four of these studies compared the 

physiological outcomes of patients (with various diagnoses) who were treated with HIVAT with the 

physiological outcomes of patients who were treated in hospital (Montalto & Dunt, 1997; Stovroff, Totten 

& Glick, 1994; Strandvik, Hjelte, Malmborg & Widen, 1992; Talcott, Whalen, Clark, Rieker & Finberg, 

1994). One of these studies compared the effect of IV antibiotic therapy given at home with therapy given 

at hospital, and therapy given both in hospital and at home, in cystic fibrosis patients (Bradley, Wallace, 

Elborn, Howard & McCoy, 1999). One study compared the outcomes of elderly patients receiving HIVAT 

from three different Home Health Care Pharmacies (HHCPs) with those of younger patients receiving the 

same therapy (Chattopadhyay, Catania & Mergener, 1990). Like the study by Chattopadhyay, Catania and 

Mergener (1990), the last moderate study also compared the outcomes of HIVAT provided by three 

different HHCPs. In addition, this study compared the outcomes of HIVAT for osteomyelitis patients 

discharged to one HHCP and those that remained in hospital. Again the measures used to assess the 

physiological outcomes in each of these studies varied as did the researchers conclusions about the 

effectiveness of HIVAT. 

Montalto and Dunt (1997) measured temperature and calculated mean time to febrefuge for 

patients with cellulitis and pyelonephritis treated with intravenous antimicrobials at home and in hospital. 

They also measured patient incidents and status at discharge. In the group with cellulitis, mean time to 

febrefuge was 1.96 days in the home group and 2.00 days in the hospital group, difference in means 0.04 (- 
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0.63, 0.71). There were two incidents in the home group and seven in the hospital group. In the home 

group, 51 patients were expected to recover fully, while four showed recovery back to a stable pre-existent 

condition. In contrast in the hospital group seven incidents occurred and all 22 were expected to recover 

fully. In the group with pyelonephritis, mean time to febrefuge was 1.79 days in the home group and 2.40 

days in the hospital group with a difference of means 0.61 (-0.37, 1.60). Incidents were recorded in one 

home episode and in three traditional episodes. In both groups, one patient was expected to return to a 

stable pre-existent condition, while in all other patients a full recovery was expected. The author concluded 

that these preliminary results were promising for HIVAT but further studies, controlled trials if possible, 

are required to establish the findings more definitively. 

Stovroff, Totten and Glick (1994) compared children with ruptured appendix who were treated 

using short plastic cannulas and conventional inpatient therapy with children with ruptured appendix who 

were treated with peripherally inserted central catheters and home care therapy. Primary measures used in 

the comparison included the number of IV cannulas, complications, cure/failure rates, and readmissions. 

Whereas the children on conventional inpatient therapy required more than five IV catheters during their 

hospitalization, the home group had PICC lines successfully placed, and no further IV access was necessary 

(p=0.001). There were no complications from the PICC lines. Neither group experienced recurrent 

infections nor required readmission. The researcher concluded that home care 1s an effective alternative to 

hospital care for patients who have undergone repair of a ruptured appendix. 

Strandvik, Hjelte, Malmborg and Widen (1992) measured the weight, FEV,, PO2, erythrocyte 

sedimentation rate (ESR), WBC, and serum haptoglobin (s-haptoglobin) of patients with pulmonary 

exacerbation of cystic fibrosis to assess the physiological outcomes of HIVAT. Of these measures, weight, 

WBC and s-haptoglobin improved significantly (p<0.001) in both the home and hospital groups with no 

differences between the groups. FEV), and ESR also improved significantly in both groups; however, the 

significance of this improvement was greater in the home group than in the hospital group (p<0.001 vs. 

p<0.01). Although the PO2 increased significantly in the home group (p<0.01), it did not improve 

significantly in the hospital group. The researchers concluded, in comparison to traditional treatments in 

hospital, HIVAT was safe and effective. 
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In the fourth study, Talcott, Whalen, Clark, Rieker and Finberg (1994) compared the outcomes of 

"low risk" patients with fever and neutropenia who were treated at home to medically eligible patients who 

were treated in hospital using readmission rates and complications. Five of the HIVAT patients had to be 

readmitted to hospital for observation because of recurrent or prolonged fever (> 5 days). Four of the 

HIVAT patients had one or more serious medical complications during or arising from the period of 

neutropenia (13.3%; 95% confidence interval, 4% to 32%). No patients died or had irreversible 

complications. None of the 27 medically eligible patients who did not enter the home trial had 

complications. The medical complication rate for all medically eligible patients was 4 of 57 (7%; 95% Cl, 

2% to 18%). Of the 15 patients without serious concurrent comorbidity or uncontrolled cancer, who were 

excluded because of specifically excluded infections or age 65 years or greater, 3 had complications. The 

researchers concluded that, early discharge of low risk patients to home intravenous paabete therapy is 

feasible but acknowledged that this conclusion must be validated in a large randomized trial. 

Pulmonary function tests of cystic fibrosis patients were used by Bradley, Wallace, Elhorn, 

Howard and McCoy (1999) to measure the effect of IV antibiotic therapy at home, in hospital, or in a 

combination of home and hospital settings. All of the tests (FVC, FEV,, FEF2s.75, and PEFR) improved 

significantly (p<0.05) irrespective of where patients were treated. However, the percentage improvement 

in FEV,, FVC and FEF 5.75, were significantly greater in patients treated in hospital compared to those who 

had home IV treatment (p<0.05). In light of these findings, the authors concluded that hospital [V 

antibiotic therapy was more effective than home therapy in improving FEV,, FVC and FEF ;.75 in cystic 

fibrosis patients with an acute respiratory infection. 

Chattopadhyay, Catania and Mergener (1990) compared the outcomes of elderly patients receiving 

HIVAT from three different Home Health Care Pharmacies (HHCPs) with those of younger patients 

receiving the same therapy. Outcomes were classified as adequate or inadequate based on predetermined 

criteria involving temperature, remission of symptoms, rehospitalization, adverse reactions and events, and 

compliance. Sixty-nine percent, 67%, and 77% of the elderly patients and 69%, 82%, and 79% of the 

nonelderly patients' outcomes were rated as "adequate" at HHCP I, HHCP II, and HHCP III, respectively. 

Outcomes for the pooled sample were rated adequate for 70% of the elderly patients and 76% of the 

nonelderly patients. Nine of the patients had diabetes as a part of their medical histories and 44% of these 
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patients had inadequate outcomes, including both patients over 62 years of age. This contrasts with 

"inadequate" outcomes for 30% and 24% respectively, of the elderly and nonelderly groups as a whole. 

The importance of this latter finding could not be ascertained from the study, and the researchers concluded 

that in this very carefully selected population, elderly and nonelderly patients receiving home IV 

antimicrobial therapy had similar therapeutic outcomes. 

Like the study by Chattopadhyay, Catania and Mergener (1990), the study by Chattopadhyay 

(1989) compared the physiological outcomes of clients receiving HIVAT from three different HHCPs. In 

addition, the physiological outcomes of HIVAT for osteomyelitis patients were compared with that of 

osteomyelitis inpatients discharged to HHCP I from the referral hospital. Outcomes were classified as 

success, complication and failure using predetermined criteria involving temperature, remission of 

symptoms, rehospitalization, adverse events and reactions, compliance and improvement. From the results 

it was concluded that the outcome of HIVAT may not be dependent on the HHCP (i.e. whether the HHCP 

is hospital-based or independent). New regulations in HHCP did not influence the outcome of HIVAT. 

HIVAT in geriatric patients is equally safe and effective as in nongeriatric patients. With prolonged 

duration of therapy (i.e. osteomyelitis) the complications may increase with home care, but the therapeutic 

outcome in home health care is equivalent to that reported for inpatient therapy. From the frequency of 

problems associated with both antibiotics and administration procedures and the management of these 

problems in Home Healthcare, as observed in this study, it can be concluded that HIVAT in all age groups 

is as safe as inpatient therapy. However, the authors acknowledged the need for more mulitcenter studies 

to validate these conclusions. 

Psychosocial Outcomes 

Strong Studies. Three strong studies measured the psychosocial outcomes of HIVAT (Cornell, 

1990; Donati, Guenette & Auerbach, 1987; Wolter, Bowler, Nolan & McCormack, 1997). One of the three 

studies compared the results of quality of life (dyspnea, fatigue, emotion and mastery) and disruption 

(family life, personal life, sleeping, eating) in groups of cystic fibrosis patients treated at home and in 

hospital (Wolter, Bowler, Nolan & McCormack, 1997). One of the studies compared concerns of cystic 

fibrosis patients before and after HIVAT (Donati, Guenette & Auerbach, 1987). The last study compared 

the anxiety experienced by HIVAT patients at week one, two and three (Cornell, 1990). Each of these 
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studies used different measures to assess the psychosocial outcomes of HIVAT and, not surprisingly, 

reached different conclusions about the effectiveness of HIVAT. 

Wolter, Bowler, Nolan and McCormack (1997) used the Chronic Respiratory Disease 

questionnaire (dyspnea, fatigue, emotion and mastery) as well as a disruption scale (family life, personal 

life, sleeping, eating) to assess the psychosocial impact of HIVAT for patients with cystic fibrosis. Overall, 

there were significant changes from Day 0 to Post treatment in all scores (p<0.001). These changes were of 

a similar magnitude for home and hospital arms for dyspnea (p=0.25) and emotional scores (p=0.11). 

Hospital patients fared better in terms of fatigue, mastery and total scores (p<0.05). Home patients fared 

better in terms of family life, personal life, sleep and total disruption (p<0.005). Based on these mixed 

results the researchers concluded that there were advantages and disadvantages to HIVAT in terms of 

quality of life. 

Donati, Guenette and Auerbach (1987) compared concerns of cystic fibrosis patients before and 

after HIVAT. At the onset of treatment, patients reported that their decision to accept home care as an 

alternative to hospital treatment originated from a desire to avoid the hospital, to engage in normal 

activities in a familiar setting, and to avoid nosocomial infections. Of the 63% of home patients usually 

engaged in full-time work or school, approximately 40% were able to maintain full activity and an 

additional 45% maintained at least some of their normal activity. Prior to home care treatment, patients 

reported being concerned about IV access, isolation in case of emergency, and scheduling of necessary 

treatments. On completion if therapy, the greatest single disadvantage reported was loss of sleep related to 

the medication schedule; the benefits were a greater sense of comfort and ease at home, more privacy, less 

disruption of family routine, and greater control and confidence in their own health management. No 

statistical analysis of the significance of these findings was conducted and despite the fact that three 

patients elected to discontinue HIVAT for what they described as insufficient emotional support at home, 

the researchers concluded that home treatment for cystic fibrosis patients was as effective as hospital 

treatment. 

Finally, Cornell (1990) used the State Trait Anxiety Inventory to assess the level of anxiety 

experienced by patients undergoing HIVAT. The statistical findings of this study suggested a significant 

level of anxiety was experienced during the first three weeks of HIVAT. This anxiety decreased most 
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significantly from week two to three (p=0.001). The following demographic groups experienced higher 

levels of anxiety: (a) females; (b) married; (c) white collar workers; (d) less educated and; (e) no pre- 

hospital discharge hands-on experience with HIVAT. The author concluded that HIVAT provoked 

significant levels of anxiety. 

Moderate Studies. Only two of the moderate studies measured the psychosocial outcomes of 

HIVAT (Strandvik, Hjelte, Malmborg & Widen, 1992; Talcott, Whalen, Clark, Rieker & Finberg; 1994). 

Whereas the former study compared the psychosocial outcomes of cystic fibrosis patients treated at home 

with those treated in hospital (Strandvik, Hjelte, Malmborg & Widen, 1992), the latter study compared the 

psychosocial status of cancer patients with fever and neutropenia before and after HIVAT (Talcott, 

Whalen, Clark, Rieker & Finberg, 1994). 

In the study by Strandvik, Hjelte, Malmborg and Widen (1992) the home patients were found to 

be more physically active than the hospital patients. In 77% of the treatments the patients themselves 

initiated the physiotherapy and performed it by self-treatment (57% of the courses). Seventy-seven percent 

of patients also undertook responsibility for inhalation, mixing and administration of the antibiotics. 

During 61% of the home treatments the patients did not miss school or work; 30% stayed at home 5 or 

more days. Spare-time occupations were maintained in 82% of the home treatment periods. In contrast, in 

the hospitalized patients only 50% of the patients initiated the physiotherapy and performed it by self- 

treatment (6% of the courses). Twenty-nine percent of the in-hospital patients undertook whole 

responsibility for inhalation, mixing and administration of the antibiotics. During 22% of the hospital 

treatments the patients did not miss a single day at school or work; 61% of patients missed more than 5 

days at school or work. Spare-time occupations were maintained in 44% of the hospital treatments. Thirty- 

six percent of the treatments at home were not experienced as being difficult in any aspect. Of those who 

reported some problems, maintaining the spare-time occupations were most frequently mentioned (79%) 

and attendance to infusions (65%). The fear of cannula difficulties was as frequent in the home group as 

among patients in hospital, 65% and 67% respectively. Anxiety about the disease itself increased in 

accordance with the number of treatment courses in both groups from about 30% to about 60%. On the 

other hand, in the patients treated at home concern regarding infusions and keeping up the spare-time 

activities decreased to about 30% during the year. All patients except one (96%) in this group would 
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choose this form of treatment for the next IV antibiotic course. The one patient who stated they would not 

choose HIVAT wanted the extra physiotherapy in hospital. The authors concluded that in comparison to 

traditional treatments in hospital, HIVAT offers advantages. 

In the study by Talcott, Whalen, Clark, Rieker and Finberg (1994) patients tended to improve in 

all areas during the course of HIVAT according to the LASA scale, with significant improvements in 

overall well-being, appetite, and social activities. Patient scores for the POMS, which assesses 6 affective 

domains, also improved significantly in all areas except vigor (i.e. in depression, tension, anger, fatigue, 

and confusion). This improvement probably reflected, in part, physical recovery from symptoms of fever 

and neutropenia, which occurred during HIVAT. Before HIVAT, patients enrolled in the study 

overwhelmingly preferred home to hospital therapy and had little fear of isolation from their physician if a 

serious problem occurred. After they completed treatment at home, these convictions aes unchanged. 

The report of family comfort with home care increased after patients were treated at home; support for the 

statement, "My family would rather have me near them than be in the hospital when something happens 

like this (developing fever and neutropenia)" increased from 42% agreement to 70% after home HIVAT. 

However, there was some evidence that patients feel slightly more isolated at home than in the hospital; 

agreement with the statement "I feel uneasy about calling my doctor from home with a complaint that 

worries me a little, for fear that I will be disturbing him or her with such a minor problem" increased from 

10% to 24% after HIVAT. Little time loss from work by caregivers assisting in homecare was reported; 27 

patients reported no time lost, and 3 patients reported fewer than 8 total hours lost, the smallest time 

category available. The authors concluded that early discharge to home intravenous therapy is well 

received by patients but more research is needed. 

The various search strategies undertaken during the conduct of this systematic review yielded 

more than 25,000 abstracts and titles. Of the more than 25,000 abstracts and titles screened, approximately 

1,100 of them were deemed potentially relevant and so attempts were made to retrieve them. Of the 959 

successfully retrieved articles, 934 did not meet one or more of the relevance criteria and so were excluded. 

The remaining 25 studies were subjected to validity testing. As a result of the validity testing, eight of the 

studies were judged to be "strong", seven "moderate", and ten "weak". 
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The 25 relevant studies were characterized by diversity, that is, each of the studies focused on 

different populations (age, diagnosis), interventions (medications, methods of delivery, venous access 

devices, support), outcomes (physiological, psychosocial) and designs. For example, although 48% of the 

studies focused on subjects with pulmonary exacerbation's of cystic fibrosis, 28% focused on patients with 

a variety of diagnoses, 4% focused on patients with PCP, 4% focused on patients with ruptured appendix, 

and 4% focused on low risk cancer patients with fever and neutropenia. Given the diversity of study 

participants, interventions, outcomes, and designs, the findings of the relevant studies were summarized 

(with particular emphasis on findings and conclusions) but not statistically combined. 

From the summaries, it is evident that the researchers of seven strong studies and seven moderate 

studies measured the physiological outcomes of HIVAT. Most, but not all of these researchers, found that 

HIVAT resulted in sufficient significantly positive physiological outcomes that they supported the 

continued use of HIVAT. The researchers of three strong and two moderate studies also measured the 

psychosocial outcomes of HIVAT. Again most, but not all of these researchers, found that HIVAT resulted 

in sufficient significantly positive psychosocial outcomes that they supported the continued use of HIVAT. 
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Chapter 5 

Discussion 

In the fifth chapter of this thesis, the principal findings of the review are discussed. This 

discussion is divided into four sections. In the first section the findings of the review are summarized. In 

the second section the findings of the review are discussed. In the third section, recommendations for 

practice and research are offered. Strengths and limitations of the review are presented in the last section. 

Summary of the Review Findings 

In an attempt to reduce costs, governments and insurers have sought ways to slow the rising costs 

of health care. Given that hospital care is by far the largest category of health care expenditure, many of 

the attempts to reduce the costs of health care have been aimed at reducing hospital costs. Consequently, 

Canada's hospital sector has changed. Most notably, the number of hospital beds, the number of overnight 

admissions to hospitals, as well as the length of hospital stays, have all been reduced (Canadian Institute for 

Health Information, 1999). 

Driven in part by the changes in the hospital sector, a number of innovative home based infusion 

programs have emerged. Of these home based infusion programs, HIVAT has been and remains one of the 

fastest growing. In fact, in the United States home based infusion therapy has become a multi-billion- 

dollar-a year industry, and HIVAT accounts for the largest share of both patients (60%) and revenues 

(38%). It is estimated that each year more than 400,00 patients requiring intravenous anti-infective therapy 

will be treated in the home and this figure is expected to grow by more than 25% per year (Saladow, 1995). 

As the number of HIVAT programs flourished, so has the research about the effectiveness of this 

type of therapy. In fact, a search for literature that measured the physiological and/or psychosocial 

outcomes of HIVAT in children and adults with infectious diseases yielded numerous articles. In order to 

provide a valid and current overview of this literature, a systematic review was conducted using methods 

aimed at limiting the bias associated with previously conducted commentaries and reviews of the HIVAT 

literature. 

In accordance with the recommendations of Cook, Mulrow and Haynes (1997) the methods used 

to limit the bias associated with previous reviews included a comprehensive search for all potentially 

relevant articles and the use of explicit reproducible criteria in the selection of articles for review. Primary 
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research designs and study characteristics were appraised, data was synthesized and results were 

interpreted. 

The results suggest that although numerous HIVAT related studies have been published, there is a 

lack of scientific evidence, of sufficient quality, to definitively support or refute its effectiveness. In fact, 

despite an extensive search only 25 articles that measured the physiological and psychosocial outcomes of 

HIVAT using a comparison or control group were deemed relevant. Of the 25 relevant studies eight were 

judged to be "strong", seven "moderate", and ten "weak" using predetermined validity criteria. 

The results of relevant studies were scrutinized to see if there was a consistent pattern in terms of 

what measures were used to assess the physiological outcomes of HIVAT in each diagnostic group and 

whether, on the whole, the results increased or decreased. The results of this scrutiny were mixed, that is, 

there was no consistent pattern in terms of what measures were used and/or the results. For example, eight 

of the 14 "strong" and "moderate" studies measured the physiological outcomes of HIVAT in cystic 

fibrosis patients (Bosworth & Nielson, 1997; Bradley, Wallace, Elhorn, Howard & Bakker, 1999; Donati, 

Guenette & Auerbach, 1987; Pond, Newport, Joanes & Conway, 1994; Strandvik, Hjelte, Malmborg & 

Widen, 1992; Vic, Ategbo, Gottrand, Launay, Loeuille, Elian, Druon, Farriaux & Turck, 1997; Vinks, 

Vinks, Brimicombe, Heijerman & Bakker, 1997; Wolter, Bowler, Nolan & McCormack, 1997). The type 

of pulmonary function tests used in each of the studies was different. For example, some studies used FEV, 

FVC, and PEFR, other studies only used FVC. Regardless of the type of pulmonary function tests used the 

results did improve in all of the studies. However, six of the eight studies went on to compare the 

improvement in lung function seen in patients treated at home, with the improvement seen in patients 

treated in hospital and achieved different results (Bosworth & Nielson, 1997; Bradley, Wallace, Elhorn, 

Howard & Bakker, 1999; Donati, Guenette & Auerbach, 1987; Pond, Newport, Joanes & Conway, 1994; 

Strandvik, Hjelte, Malmborg & Widen, 1992; Wolter, Bowler, Nolan & McCormack, 1997). Three studies 

found no differences in improvement between the two groups (Pond, Newport, Joanes & Conway, 1994; 

Strandvik, Hjelte, Malmborg & Widen, 1992; Wolter, Bowler, Nolan & McCormack, 1997), the other three 

found differences (Bosworth & Nielson, 1997; Bradley, Wallace, Elborn, Howard & McCoy, 1999; Donati, 

Guenette & Auerbach, 1987). One of the studies that reported differences in improvement found that while 

the lung function of both home and hospital patients improved, the improvement was only significant in the 
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patients treated in hospital (Bosworth & Nielson, 1997). Another study showed that while treatment 

resulted in a significant improvement in lung function irrespective of where the patient was treated, the 

percentage improvement was significantly greater in patients treated in hospital (Bradley, Wallace, Elborn, 

Howard & McCoy, 1999). The final study found that both the home and hospital groups showed a 

significant improvement in FVC, PFR, and FEV; however, calculation of the change in vital capacity from 

admission to discharge showed that the hospitalized patients had a statistically significant greater 

improvement (Donati, Guenette & Auerbach, 1987). 

The results of relevant studies were also scrutinized to see if there was a consistent pattern in 

terms of what measures were used to assess the psychosocial outcomes of HIVAT in each diagnostic group 

and whether, on the whole, the results increased or decreased. Again the results of this scrutiny were 

mixed, that is, there was no consistent pattern in terms of what was assessed and/or the results. For 

example, psychosocial outcomes were measured in five of the "strong" and "moderate" studies but different 

measures were used in each study (Cornell, 1990; Donati, Guenette & Auerbach, 1987; Strandvik, Hjelte, 

Malmborg & Widen, 1992; Talcott, Whalen, Clark, Rieker & Finberg, 1994; Wolter, Bowler, Nolan & 

McCormack, 1997). While one of these studies measured anxiety (Cornell, 1990), another study measured 

perceived advantages and disadvantages (Donati, Guenette & Auerbach, 1987). One study measured 

quality of life and disruption (Wolter, Bowler, Nolan & McCormack, 1997) and another study measured 

anxiety, preference and ability to go to work or school (Strandvik, Hjelte, Malmborg & Widen, 1992). The 

final study primarily measured quality of life, disruption, and mood (Talcott, Whalen, Clark, Rieker & 

Finberg, 1994). Furthermore, while one of these studies suggested that HIVAT improves quality of life and 

other psychosocial measures (Talcott, Whalen, Clark, Rieker & Finberg, 1994), the results of the other 

another study were not so positive (Wolter, Bowler, Nolan & McCormack, 1997). Wolter, Bowler, Nolan 

and McCormack (1997) found both advantages and disadvantages in terms of quality of life. Whereas 

hospital patients fared better in terms of fatigue, mastery and total quality of life scores, home patients fared 

better in terms of family life, personal life, sleep and total disruption. 
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Discussion of the Review Findings 

The findings of the studies, as summarized above, suggest that there is considerable heterogeneity 

in the results of measures used to assess the physiological outcomes of HIVAT. There is also considerable 

variation in the results of measures used to assess the psychosocial outcomes of HIVAT. There are at least 

four possible explanations for these differences. 

The heterogeneity may be related to differences in the study participants. For example, in the 

studies by Wolter, Bowler, Nolan and McCormack (1997) and Pond, Newport, Joanes and Conway (1994), 

both of which reported positive results, all patients were carefully selected. In fact, in the study by Wolter, 

Bowler, Nolan and McCormack (1997), 83 of 114 admissions were excluded from enrolling in the trial for 

reasons of: noncompliance (20%); home outside of Brisbane metropolitan area (19%); an unrelated 

admission (16%); patient request (14%); too unwell (8%); post-lung transplant (6%); first admission to 

hospital (6%); no notification of patients admission (2%); non-Pseudomonal infection (3%); and, in three 

cases, the reasons for exclusion were not specified. In contrast in the retrospective study by Bosworth and 

Nielson (1997) that reported negative results, patients were not selected with the same level of concern and 

care as in the reports that noted positive results. 

The variation in the outcomes of measures may also be linked to differences in the intervention. 

In fact, there were notable differences in the studies as to what HIVAT entailed. For example, in the study 

by Donati, Guenette and Auerbach (1997) in which positive outcomes were reported the home IV group 

was visited within 24 hours of a patient's enrollment into the program, and daily thereafter. During the 

visits, intravenous catheters were inserted when needed, clinical status was assessed, and patient/family 

competence and comfort with the home care regimen were evaluated. In another study in which positive 

outcomes were reported all patients undergoing HIVAT spent a median of three days (range | - 5) in 

hospital before discharge. They had three home visits (range 1-5), taking an average of four hours per 

patient, and were also offered daily physiotherapy at home during the study period (Wolter, Bowler, Nolan 

& McCormack, 1997). However, in the study by Bradley, Wallace, Elborn, Howard and McCoy (1999) 

that reported negative outcomes, patients at home were required to reconstitute and administer IV 

antibiotics, perform chest physiotherapy as well as continue on their usual inhaled and oral therapies study 

and no home visits were made (Bradley, Wallace, Elborn, Howard & McCoy, 1999). 
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Differences in the outcomes of the studies may be linked to differences in what measures were 

used and how they were used. For example, some of the investigators concluded that home therapy is 

associated with better psychosocial outcomes. These conclusions were based on questionnaires that could 

not be evaluated statistically (Donati, Guenette & Auerbach, 1987; Strandvik, Hjelte, Malmborg & Widen, 

1992). In the study by Wolter, Bowler, Nolan and McCormack (1997) a more sensitive measure of 

psychosocial outcomes (Chronic Respiratory Disease Questionnaire) was used and significant differences 

between home and hospital arms were demonstrated in some of the domains. Whereas hospital patients 

fared better in terms of fatigue, mastery and total scores, changes in dyspnea and emotional scores were of 

a similar magnitude in both the home and hospital groups. 

Finally, the heterogeneity in results may be linked to differences in the designs used in each study. 

For example, two of the three studies reporting negative physiological outcomes for cystic fibrosis patients 

(i.e. hospital patients showed greater improvement in lung function than did home patients), were 

retrospective studies (Bosworth & Nielson, 1997; Bradley, Wallace, Elhorn, Howard & McCoy, 1999). 

Other limitations included a lack of clearly defined sample, use of nonprobability sample, sample not 

followed across time, attrition greater than twenty-percent, non random assignment, and inadequate control 

for confounders. Furthermore, in many of the studies the intervention was not clearly described and/or 

controlled for, outcome measures and data collection protocols were not adequately described. Issues of 

reliability and/or validity were not adequately addressed, there was inadequate data analysis, and/or 

conclusions were not supported by data and/or were not thorough. 

Given the heterogeneity of the studies in terms of population, intervention and outcomes as well 

the methodological weaknesses, the usefulness of this review as a guide to clinical action remains unclear. 

The review is most useful as a guide to future research. 

Recommendations for Practice and Research 

The currently available literature provides clinicians with little scientific evidence to guide the use 

of HIVAT for children and adults with infectious diseases particularly among higher risk populations. 

Although the majority of studies report positive physiological and psychosocial outcomes, these studies 

were done under highly restricted circumstances, had important methodological flaws, and/or were too 

small to detect clinically significant effects on key outcomes. In addition, some studies have reported 
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either statistically significant or potentially clinically significant negative physiological and/or psychosocial 

outcomes. 

In light of the mixed results and despite the powerful impetus to move or keep patients out of the 

hospital, it is prudent that clinicians continue to thoroughly screen patients for HIVAT. This screening 

must be conducted considering a number of factors including the disease involved, the patient's clinical 

status, his or her personal desires, attitudes, and abilities, as well as the available support system and the 

home situation. For those patients deemed inappropriate for HIVAT, alternative health care programs such 

as community or hospital based infusion centers or intermediate care facilities might be considered. 

Adequate in-home support (i.e. assistance with chest physiotherapy) as well as ongoing monitoring (i.e. 

serum levels of anti-infectives) also appear to be important aspects of limiting the negative physiological 

and/or psychosocial outcomes of HIVAT documented in some of the studies. | 

Obviously more studies with better designs are recommended. Specifically randomized trials that 

clearly specify how randomization was achieved, the level of agreement to participate and the attrition rate 

are needed. Collecting information about possible confounders and controlling for these, using blinded 

data collectors, discussing the psychometric properties of the instruments used, and conducting analyses to 

determine the level of significance to enhance the validity of the findings are also needed. Furthermore to 

enhance the generalizability of the results, these studies should involve multiple centers and include 

sufficient numbers of patients, longer follow-up periods (one year and more) and a broad range of outcome 

measures. One of the more pressing questions for these studies is: For whom is HIVAT appropriate and 

when?. For example, Is HIVAT appropriate for patients with newly diagnosed endocarditis? Is HIVAT 

appropriate for pregnant patients with pyelonephritis? Is HIVAT appropriate for cancer patients with 

febrile neutropenia? If so, then when? Given the heterogeneity of what HIVAT entails, it is also important 

to determine which aspects of HIVAT (i.e. medication regimen, venous access device, method of delivery, 

support) contribute to its success or failure? 

In order to efficiently integrate the information generated from the suggested studies and provide a 

basis for rational decision making, other reviews will need to be conducted. In order to ensure that these 

reviews reflect balanced inferences based on a collation and analysis of the available evidence rather than 

the views of ‘content experts’, it is important that these reviews are conducted using replicable, scientific 
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and transparent methods aimed at limiting bias. In addition, existing reviews such as the recently 

completed review entitiled Home Intravenous Antibiotics for Cystic Fibrosis by Marco, Asensio, Bosque, 

de Gracia and Serra (2001), will need to be updated. The design and conduct of these high quality studies 

and reviews will require increased funding. Policy makers and administrators have an important role in 

supporting this additional research. They also have an important role in facilitating the implementation of 

HIVAT strategies that show significant, positive effects. 

Strengths and Limitations of the Review 

The strength of this systematic review lies in the fact that "replicable, scientific and transparent" 

methods were used in order to minimize the bias associated with more traditional reviews and 

commentaries of the HIVAT literature (Khan, ter Riet, Glanville, Sowden & Kleijnen, 2001, p. 4). This 

approach included the use of precisely formulated research questions that were developed ere and 

clearly specified the types of people, intervention, and outcomes of interest. A thorough search for all 

relevant documents was conducted under the auspices of a medical librarian. Studies were selected based 

on an explicit set of criteria that flowed directly from the review questions. These criteria were pilot-tested 

and then applied by two independent reviewers to a randomly chosen subset of twenty articles. Percent 

agreement and agreement beyond chance (kappa) was 0.83. In addition, the quality of all relevant studies 

was systematically assessed using an explicit set of validity criteria based on components of study design 

for which there is theoretical evidence of bias. These criteria were pilot-tested and then applied to all 

articles by two independent reviewers. Data about the relevant features and results of selected studies were 

extracted by the primary reviewer using a standardized form. This form was pretested and finalized before 

data extraction began. Finally, the extracted data about the characteristics and results of the studies 

included in the review were tabulated and summarized in tables and conclusions were drawn. Hence, 

rather than reflecting the views of "experts", this review generated balanced inferences based on a collation 

and analysis of available evidence. 

Due to limited time and resources as well as the fact that the science of systematic reviews is 

relatively young, this review also has some limitations. Although attempts were made to include 

unpublished information the retrieval of this type of data proved difficult. For example, two posters 

presented at the 4" North-American-Cystic-Fibrosis-Conference entitled A Randomized Trial of Home 
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Intravenous Antibiotic Therapy (HIVAT) in Cystic Fibrosis (CF): Short-Term Safety and Brice and A 

Randomized Trial of Home Intravenous Antibiotic Therapy (HIVAT) in Cystic Fibrosis (CF): Short-Term 

Psychological Effects were likely relevant. However, neither of these studies have been published yet and 

attempts to obtain more information about them were unsuccessful. Assessment of the quality of relevant 

studies also proved difficult. Whereas at least twenty-five checklists have been developed for assessing the 

methodological quality of randomized controlled studies, there are no proven tools for assessing non- 

randomized studies. Given that that there are no proven tools for assessing the quality of non-randomized 

studies, a tool was developed specifically for this study. Despite the enormous time and energy used to 

develop this tool, as evidenced by the poor interrator reliability, some difficulties were still encountered in 

using it and the results did not always agree with the raters' intuitive perceptions of study quality. 

Conclusion | 

This systematic review was designed to provide a valid and current overview of the best scientific 

evidence available regarding the physiological and psychosocial outcomes of HIVAT. Given that there 

was a lack of scientific evidence of sufficient quality, to support or refute its effectiveness, the usefulness of 

this review as a guide to clinical action remains unclear. Given that largely for economic reasons, HIVAT 

is here to stay and the lack of clear scientific evidence supporting the effectiveness of HIVAT, it is 

recommended that rigorously designed studies of sufficient size and breadth be conducted to examine the 

physiological and psychosocial outcomes of HIVAT particularly among high-risk groups. 
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Appendix A 

Database Searches 

Database: Medline <1966 to present> 

SEARCH 

exp anti-infective agents/ 

anti-infective$.tw,sh. or anti-infective.hw. or anti-infectives.hw 

antibiotic$.tw,sh. or antibiotic.hw. or antibiotics.hw. 
antiviral$.tw,sh. or antiviral.hw. or antivirals.hw. 

antifungal$.tw,sh. or antifungal.hw. or antifungals.hw. 

1 or 2 or 3 or 4 or 5 

exp infusions, parenteral/ 

exp infusions, intravenous/ 

infusion$.tw.sh. or infusion.hw. or infusions.hw. 

parenteral.tw,sh,hw. 

intravenous.tw,sh,hw 

7 or 8 or 9 or 10 or 11 

exp ambulatory care/ 

ambulatory.tw,sh,hw. 

exp community health services/ 

community.tw,sh,hw. 

exp Outpatients/ 

exp outpatient clinics, hospital/ 

outpatient$.tw.sh. or outpatient.hw. or outpatients.hw 

exp home care services/ 

home.tw,sh,hw. 

(clinic or clinics).mp. 

13-or 14 of 15 of'6 or 17 or 18 or 19 or 20 or 21 or 22 

6 and 12 and 23 

limit 24 to human 

limit 25 to english language 

limit 26 to yr=1974-1999 

RESULTS 

662484 

22615 
151824 

23619 

16550 

692500 

46388 
21808 
133934 

46456 

166065 

PMNS) 

25075 

49880 

208033 
9599) 

1747 

§250 

38876 
INiege| 

53725 

57616 

395131 

1629 

1590 

1369 

1363 
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Database: CINAHL <1982 to December 1998> 

ty a 

OMOIDNAWNHD 

SEARCH 
exp antiinfective agents/ 
antiinfectiveS.tw,sh. or antiinfective.hw. or antiinfectives.hw. 

antibiotic$.tw,sh. or antibiotic.hw. or antibiotics.hw. 

antiviral$.tw,sh. or antiviral.hw. or antivirals.hw. 

antifungal$.tw,sh. or antifungal.hw. or antifungals.hw. 
lor2 or3or4or5 

exp infusions, intravenous/ 

exp infusions, parenteral/ 

infusion$.tw,sh. or infusion.hw. or infusions.hw. 

intravenous.tw,sh,hw. 

parenteral.tw,sh,hw. 

7 or § or 9 or 10 or 11 

exp ambulatory care/ 

ambulatory.tw,sh,hw. 

exp community health services/ 

community.tw,sh,hw. 

exp Outpatients/ 

outpatient$.tw,sh. or outpatient.hw or outpatients.hw. 

exp home health care/ 

home.tw,sh,hw. 

(clinic or clinics).mp. 

13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 

6 and 12 and 22 

limit 23 to english 

RESULTS 

5169 

553 

2/29 

591 
241 

5894 

369 

740 

2016 

4201 

1349 

6267 

1007 

3823 
42434 

19070 
8939 

10525 

§966 

18415 

3760 

68190 

164 

164 

98 



O45 < my 

et ed 

aa es 

sree be 

(4. oem t 
a] = 4 onoen¥ -.: 

- a rr ue 

i fino) oir; a 
apo —ajeees Hee a 

>> (Mena 

er wt 

Te all 

> 4 ote ae] 

view 
<a aivip\ 

p84 @ »” @ 14 

wee 
a] 



Database: HealthSTAR <1975 to present> 

7 ae 

OMAANNFLWNHNK WD 

SEARCH 

exp anti-infective agents/ 

anti-infective$.tw,sh. or anti-infective.hw or anti-infectives.hw 
antibiotic$.tw,sh. or antibiotic.hw or antibiotics.hw 

antiviral$.tw,sh. or antiviral.hw. or antivirals.hw. 

antifungal$.tw,sh. or antifungal.hw. or antifungals.hw. 
Lor2 or 3 or4 orS 

exp infusions, parenteral/ 

exp infusions, intravenous/ 

infusions$.tw,sh. or infusion.hw. or infusions.hw 

parenteral.tw,sh,hw. 

intravenous.tw,sh,hw. 

7 or 8 or 9 or 10 or 11 

exp ambulatory care/ 

ambulatory.tw,sh,hw. 

exp community health services/ 
community.tw,sh,hw. 

exp Outpatients/ 

exp Outpatient clinics, hospital/ 

outpatient$.tw,sh. or outpatient.hw or outpatients.hw 

exp home care services/ 

home.tw,sh,hw. 

(clinic or clinics).mp. 

13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 

6 and 12 and 23 

limit 24 to enlgish language 

limit 25 to yr=1974-1999 

limit 26 to nonmedline 

Database: Cochrane 

SEARCH 

(((Anti-infective* or Antibiotic*) or Antiviral*) or Antifungal*) 

Anti-infective-Agents* 1:ME 

(#1 or #2) 

Ambulatory-Care*:ME 

Ambulatory* 

(#4 or #5) 

Community-Health-Services* 1: ME 

Community* 

(#7 or #8) 

Outpatient-Clinics-Hospital*:ME 

Outpatient* 

(#10 or #11) 

Home-Care-Services* 1:ME 

Home* 

(#13 or #14) 

(Clinic or Clinics) 

((((#6 or #9) or #12) or #15) or #16) 

Infusions-Intravenous* 1:ME 

((((Parenteral or Infusion*) or Intravenous”) 

(#18 or #19) 

((#3 or #17) and #20) 

RESULTS 

136150 

6277 

47583 

5622 
3794 

148512 

19511 
11246 

43609 

19353 

54351 

88788 

21143 

43466 

188816 

89974 
1826 

6378 

32992 

19689 

51339 
43460 

345919 

1287 

1126 

1126 

62 

RESULTS 

9104 

6318 

10521 

1283 

4300 
4300 

3774 

2952 

6036 

236 
5400 

5403 

367 

4055 

4060 

4068 

19034 

99 
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Database: Papers First 3/18/99 

SET SEARCH 

antibiotic* or antiviral* or antifungal* and home in subject index 

antibiotic* or antiviral* or antifungal* and community* in subject index 
antibiotic* or antiviral* or antifungal* and outpatient* in subject index 

antibiotic* or antiviral* or antifungal* and ambulatory* in subject index 

antibiotic* or antiviral* or antifungal* and clinic* in subject index nA BW Ne 

Database: Proceedings First 3/18/99 

SET SEARCH 

1 antibiotic* or antiviral* or antifungal* and community * in subject index 

2 antibiotic* or antiviral* or antifungal* and clinic* in subject index 

3 antibiotic* or antiviral* or antifungal* and outpatient* in subject index 

4 antibiotic* or antiviral®* or antifungal* and ambulatory* in subject index 

5 antibiotic* or antiviral* or antifungal* and home in subject index 

Database: ProQuest Digital Dissertations 3/18/99 

SET SEARCH 

community health services or community care 

(#7 or #6 or #5 or #4 or #3) 

(#1 and #2 and #8) 

] (intravenous or infusion* or parenteral) 

2 (antiinfective* or antibiotic* or antiviral*® or antifungal*) 

5) ambulatory 

4 clinic or clinics 

5 home 

6 outpatient* 
7 

§ 
9 

RESULTS 
§ 
6 

10 
0 
0 

RESULTS 

So & © 

RESULTS 

4354 

SHS) 

qd 

4481 

22035 

PLM 

14] 

28380 

6 

100 
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Database: EMBASE <1988 to present> 

ty J 

Oornyanh WN KW 

SEARCH 

exp antiinfective agent/ 

antiinfectiveS.tw,sh. or antiinfective.hw or antiinfectives.hw. 

antibiotic$tw,sh. or antibiotic.hw or antibiotics.hw 

antiviral$.tw,sh. or antiviral.hw. or antivirals.hw 

antifungal$.tw,sh. or antifungal.hw or antifungals.hw 

l or 2 or3 or 40r5 

exp intravenous infusion/ 

exp intravenous drug administration/ 

exp parenteral drug administration 

intravenous.tw,sh,hw. 

infusion$.tw,sh. or infusion.hw. or infusions.hw. 
parenteral.tw,sh,hw. 

7or8 or 9 or 10 or 1 lor 12 

exp ambulatory care 

ambulatory.tw,sh.hw. 

exp community care/ 

community.tw,sh,hw. 

exp outpatient/ 

exp Outpatient care/ 

outpatient$.tw,sh. or outpatient.hw or outpatients.hw 

exp home care/ 

home.tw,sh,hw. 

(clinic or clinics).mp. 

i4 or ts-or 16 on Lon lS or 19 or 20;0r 2oriZ2 of 23 

6 and 13 and 24 

limit 25 to human 

limit 26 to english 

RESULTS 
111507 

5341 

30486 
5741 

4362 

118792 

186 

41849 

236 

32510 
20617 
4056 

67034 

1817 

6604 

AST) 

15834 

1602 

1349 

9378 

1954 

9379) 
12299 

46915 

849 

820 

706 

101 
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Appendix B 

List of Key Informants 

Dr. John C. Bradley 

Children's Hospital and Health Center 

Department of Infectious Diseases 

3020 Children's Way, MC 5041 

San Diego, CA 92123 

Phone (858) 576-1700 

Email jbradley @chsd.org 

Dr. William A. Craig 
Professor of Medicine 

University of Wisconsin Medical School 

Chief of Infectious Diseases Section 

William S. Middleton Memorial Veterans Hospital, Madison 

Phone (608) 256-1901 ext 11745 

Email wac@medicine.wisc.edu 

Dr. Davis 

Tulane University School of Medicine 

Department of Pediatrics SL-37 

1430 Tulane Avenue 

New Orleans, LA 70112 

Phone (504) 588-5601 

Email sdavis@tmcpop.tmce.tulane.edu 

Dr. Susan Rehm 

The Cleveland Clinic Foundation 

Cleveland, Ohio 

Phone (216) 444-6847 

Email rehm @ccf.org 

Dr. Alan Tice 

1624 - South I Street 

Tacoma, Washington 

98405 

Phone (253) 274-0833 

Email alantice @idlinks.com 

Dr. David N. Williams 

Hannepin County Medical Center 

701 Park Avenue 

Minneapolis, MN 55415 

Phone (612) 347-2121 

Email david. williams @co.hennepin.mn.us 
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Appendix C 

Sample Letter to Key Informants 

To: Dr. William A. Craig. 

Professor of Medicine 

University of Wisconsin Medical School 
Chief of Infectious Diseases Section 

William S. Middleton Memorial Veterans Hospital, Madison 

Phone (608) 256 - 1901 ext 11745 

Email wac @medicine.wisc.edu 

From: Cathy Berry 

12028 - Lake Emerald Cresent SE 

Calgary, Alberta 

Canada 

T6J 3G4 

Phone (403) 225 - 2609 

Email sberry @telusplanet.net 

Dear Dr. Craig 

I am in the process of completing my Masters of Nursing degree from the University of Alberta under the 

direction of Drs. Strang, Allen, and Taylor as well as Sarah Hayward. For my thesis, I am conducting a 

systematic review of home intravenous anti-infective therapy (HIVAT) literature and I am seeking all 

studies that measure the physiological and/or psychological outcomes of HIVAT. To be eligible for 

inclusion, studies must have a comparative or control group. 

To date, I have conducted an electronic search of relevant databases, checked references of all articles 

being reviewed for relevance, and hand searched the table of contents of key journals. This search has 

yielded 30+ studies, a list of which 1s attached. 

I am now in the process of trying to contact a number of key informants in the area of HIVAT, including 

you, to help locate any additional studies. If you are aware of any additional published or unpublished, 

completed or ongoing trials in this area, I would greatly appreciate you sharing those references/contacts 

with me. 

In addition, I am trying to contact Dr. Allan C. Kind who coauthored the CoPAT guidelines with you. I 

would appreciate it if you would forward any phone numbers and/or email addresses that you might have 

for him. 

If you have any questions or concerns you can call me collect at (403) 225 - 2609. The attached response 

form can be emailed to me at sberry @telusplanet.net. Thank you in advance for your help with these 

questions. 

Sincerely, 

Cathy Berry 
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Hos 

From: 

Cathy Berry 

12028 — Lake Emerald Crescent S.E. 

Calgary, Alberta 

T27255 

Phone (403) 225 — 2609 

Email sberry @telusplanet.net 

Dr. Craig 

Professor of Medicine 

University of Wisconsin Medical School 

Chief of Infectious Diseases Section 

William S. Middleton Memorial Veterans Hospital, Madison 

Phone (608) 256-1901 ext 11745 

Email wac @medicine.wisc.edu 

I am not aware of any further references of studies measuring the physiological and/or 
psychological outcomes of HIVAT. 

I am aware of the following additional references: 

Author 

Title 

Journal 

Date 

Volume (Issue) 

Pages 

Author 

Title 

Journal 

Date 

Volume (Issue) 

Pages 

Author 

Title 

Journal 

Date 

Volume (Issue) 

Pages 

Author 

Title 

Journal 

Date 

ETE EEE EES EEIEIISS IIIS SgSS SU 

See ———— 

I TNT S SL) ga ee ee ee 

Pages 

Author 

Title 

Journal 

Date 

a EEE EEE SSS SS Ss aa_a_a__=_S=_==== 

a 

AVLURRINE ACL SSUC) fe ct es eg Se eS a ee ee 

Pages ooo 

107 



» an or ei 

ar pe” 
a! wyatteemny es ’ 

® | toe me 19 o° nad) oll ’ 

(coy ovitbertanu “wet : 

men ct & ewentre Got 

; : wy hayaaatry my 

ie? Wie w aan oat 

_- he 
tacomnit 

watt 
ee 

_ <a _ — = — - 

+ a a _— —— ——— 

_ — ee A ie en — oe os — 

bots) 
- ame Ep oe — = > mz >» oo 

. a — _— a 

~—-wee el A A gee A A a a a a ig aaa Sa - ao ; : 7 

— eo ———es f ja - 2D _—— Se i SO 

eee Ss Sas fey _ eS ee ee a) 

a — ne == 



Reference: 

Reviewer: 

Instructions: 

i: Circle Y or N for each relevance criteria. 

at Record the inclusion decision by circling Y or N. Article must meet all 3 of the 

relevance criteria to be marked as Y. 

3: Indicate if additional references are to be retrieved by circling Y or N. If Y 

is marked, hi-lite the items on the reference list of the article. 

4. Note whether or not there was a discrepancy in the inclusion decision. If there 

Appendix D 

Relevance Tool 

is a discrepancy, the reason for the discrepancy as well as the final decision must 

be recorded by circling Y or N. 

Relevance Criteria: 

Ne 

2s 

Does this article involve the administration of home intravenous anti- 

-infective therapy (HIVAT)? 

Does this study measure the physiological and/or psychosocial outcomes 

of HIVAT on the patient, and/or his or her informal caregiver(s)? 

Does this study use a comparison group or a control group to measure the 

physiological and/or psychosocial outcomes of HIVAT on the patient, and/or 

his or her informal caregiver(s)? 

Inclusion Decision: 

L. Should this article be included in the critical appraisal? 

Additional References: 

it. Are additional references to be retrieved? 

If Y, hi-lite items on reference list of article. 

Discrepancy in Inclusion Decision: 

ie 
9) 
a. 

WwW 

Was there a discrepancy in the inclusion decision? 

If Y, what was the reason for the discrepancy? 

A. Oversight 

B. Differences in interpretation of criteria 

GC; Differences in interpretation of study 

Is the final decision to include this study in the review? 

Remarks (11/15/99): 

AY 

Y 
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Relevance Tool Definition List 

HIVAT 
Home intravenous anti-infective therapy. 

Home 

The place where one lives. Institutional homes where patients have access to more trained personnel than 

would typically be found in a patient’s home (i.e. nursing homes, hospices, assisted living homes, or 

extended care facilities) will be excluded. 

Intravenous Anti-infective Therapy 

The administration of an antibiotic, antiviral or anti-fungal agent into the venous 

circulation. The administration of an intraluminal antibiotic, antiviral or anti-fungal 

agent as a “lock solution’, will be excluded. 

Outcomes 
All the possible results that stem from the therapeutic intervention — HIVAT. 

Physiological Outcomes 

All possible results stemming from HIVAT that relate to the processes and function of the patient’s body. 

For example, temperature, forced vital capacity, weight, pain and wound healing. 

Psychosocial Outcomes 

All possible results stemming from HIVAT that relate to the patient and/or his or her caregiver’s mental 

health, social status, and functional capacity. For example, anxiety, stress, coping, satisfaction, and quality 

of life. 

Informal Caregiver 

The layperson whom the patient identifies as being responsible for assisting him with HIVAT. 

Comparison Group 
A group of subjects whose scores on a dependent variable are used to evaluate the scores of the group 

under study when a control group is not part of the research design. 

Control Group 
Subjects in an experiment who do not receive the experimental treatment and whose performance provides 

a baseline against which the effects of the treatment can be measured. 
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Appendix E 

Kappa Calculation for Relevance Testing 

ee 
ee 
Summary 

Each rated 20 articles. Of the 20 articles, we agreed on 19. Of the 19 that we agreed on, there was 16 no 

and 3 yes. Of the one that we did not agree on, the secondary reviewer said yes and the primary reviewer 

said no. 

Calculation 

I If rankings were independent you would expect 3% of the papers would be rated as yes by both 

3% (20% x 15%). Similarly, 68% would be rated as no 68% (85% x 80%). Thus, 71% of all the 

papers would be classified the same merely by chance. 

os, The difference between the observed proportion of cases in which the raters agree and that is 

expected by chance is 0.24 (0.95 - .71). 

a: Cohen's kappa (1960) normalizes this difference by dividing it by the maximum difference 

possible for the marginal totals. In this case the largest possible "non-chance" agreement is 

0.24 = 0.83 level of agreement beyond chance 
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Appendix F 

Validity Tool 

Reference: 

Reviewer: 

Instructions: 

ie For each criteria, circle the appropriate number 

2 Sum all criteria and assign a score 

&) Using the score, rate the category as weak, moderate or strong 

4. Total the number of weak, moderate, and strong category ratings for an overall validity rating 

5 Note whether or not there is a discrepancy in the validity tool decision. If there is a discrepancy, 

the reason for the discrepancy as well as the final decision must also be recorded. 

Inclusion Criteria and Follow-Up: 

Is the sample clearly defined? 

Yes (The definition of the sample clearly identifies where the sample came from 

and over what time period. The definition also includes a thorough description of 

the key characteristics of the population and sample, 1.e. age, gender, diagnosis, 

and comorbid conditions). 

Somewhat (The definition of the sample may not identify where the sample came 2 

from and/or over what time period, but it does include a description of the key 

characteristics of the population and sample, t.e. age, gender, diagnosis, and 

comorbid conditions). 

No (The definition of the sample includes a description of some but not all key 1 

characteristics of the population and sample, i.e. age, gender, diagnosis, and 

comorbid conditions). 

Unable to Assess (The sample is not defined). 

2. How was the sample chosen? 

Probability Sample (Either everyone seen was included in the sample or the sample 

was chosen utilizing one of the following probability methods: simple random 

samples; stratified random samples; cluster samples). 

Nonprobability Sample (The sample was chosen utilizing one of the following 

nonprobability methods: convenience sample; network sample; quota sample; 

systematic sample). 

Unable to Assess (The method used to chose the sample is either unclear or not 

stated). 

Is the same sample followed across time? 

tO 

3. 

No 

Unable to Assess 

4. What is the attrition rate? 

<20% 

21-50% 

>50% 

Not applicable i.e. Retrospective 
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Design and Allocation to Intervention: 

Is this a prospective or retrospective study? 

Prospective (A study that looks at events that are underway or expected to occur in 

the future, i.e. experimental or time series). 

Retrospective (A study that focuses on events that have occurred in the past, i.e. 
correlational or historical). 

Combination of Prospective and Retrospective (A study that has both prospective 

and retrospective components to it). 

Unable to Assess (The design used is either unclear or not identified). 

2. How are subjects assigned to groups? 

Random assignment (The selection of a sample such that each member of a 
population has an equal chance of being selected, i.e. random numbers table). 

Matched (The pairing of subjects in one group with those in another group based 

on their similarity on one or more dimensions, done in order to enhance the overall 

comparability of groups, i.e. when matching is performed in the context of an 

experiment, the procedure results in a randomized block design). 

Non-equivalent (The selection of a comparison group that was not developed on 

the basis of random assignment, or matching). 

Subjects as own controls (Studies in which subjects serve as their own controls 

such as in before-after studies). 

Unable to Assess (The method used to assign subjects to groups is either unclear or 

not identified). 

3. Sub — Total 

Control of Extraneous Variable: 

1. Are the extraneous variables controlled for in such a way that the group 

receiving the intervention and the control/comparison group are reasonably 

equivalent? 

Yes (There are no differences between the intervention and comparison/control 3 

groups in terms of gender, age, physical status, comorbid conditions or if there are 

differences they are controlled for statistically). 

Somewhat (There are a few minor differences between the intervention and 

comparison/control groups in terms of gender, age, physical status, and/or 

comorbid conditions which are not controlled for statistically). 

No (There are significant differences between the intervention and ] 

comparison/control groups in terms of gender, age, physical status, and/or 

comorbid conditions which are not controlled for statistically). 

Unable to Assess (It is unclear whether or not such extraneous variables as gender, 0) 

age, physical status, and/or comorbid conditions are controlled for). 

2. Sub - Total ae 

ine) 
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Control of Intervention: 

I: Is the intervention (independent variable) clearly defined? 

Yes (There is a thorough description of the intervention [independent variable] that 

tells you what, why, and how it was done in sufficient detail that you could easily 
replicate it). 

Somewhat (There is a description of the intervention [independent variable] but it 

is lacking some detail. You have a good idea of what the author has done, but not 
quite enough detail to use the information). 

No (There is a description of the intervention (independent variable) but it is 

lacking significant detail. You have only a vague idea of what the author has done, 

but definitely not enough detail to use the information). 

Unable to Assess (The intervention [independent variable] is not described)). 

2. Is the intervention regimen controlled for? 

Yes (The intervention is implemented consistently in terms of intensity, duration, 

Gic,))- 

Somewhat (There is minor variation in the way the intervention is implemented in 

terms of intensity, duration, etc). 

No (There is significant variation in the way the intervention is implemented in 

terms of intensity, duration, etc). 

Unable to Assess (It is unclear whether or not the intervention regimen is 

controlled for in terms of intensity, duration, etc). 

3. Sub - Total eres | 

Data Collection: 

1. Are the outcome measures (dependent variables) and the data collection protocols 

adequately described? 

Yes (There is a thorough description that tells you what, why and how it was done 

in sufficient detail that you could replicate it). 

Somewhat (There is a description but it is lacking some minor details, 1.e. there is 2 

not quite enough detail provided to replicate it). 

No (There is a description but it is lacking significant detail, i.e. “an interview was l 

conducted”, “‘a questionnaire was constructed”, and “available data were used”). 

Unable to Assess (There is no description of the data collection protocol). 0 

2. Were issues of reliability and validity of measurement adequately addressed? 

Yes (Either well known standardized tools such as pulmonary function tests are 

used, or evidence for the reliability and validity of the instruments is thoroughly 

presented). 

Somewhat (Evidence for the reliability and validity of the instruments is presented 

but lacking some details). 

No (Evidence for the reliability and validity of the instruments is presented but it is 

lacking significant details). 
Unable to Assess (Evidence for the reliability and validity of the instruments is not 

presented). 
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Data Analysis and Conclusions 

1. Is the data analysis adequate? 

Yes (The analysis is comprehensible, responsive to the data, and congruent with all 

preceding material in the article). 

Somewhat (The analysis shows bias toward one aspect of the data over another or 

does not thoroughly present the results of all data collection tools). 

No (The analysis is unclear, ambiguous, unrelated to the data, or inconsistent with 

the rest of the research). 

Unable to Assess (The data analysis is not described). 

2. Are the conclusions drawn supported by the data and thorough? 
Yes (All of the conclusions drawn are supported by the data and include a thorough 

description of the various statistical findings, implications of the study, and 

recommendations for new avenues of research). 

Somewhat (All conclusions drawn are supported by the data but some minor 

details regarding the various statistical findings, implications of the study, and 

recommendations for new avenues of research are lacking). 

No (Not all conclusions drawn are supported by the data and/or significant details 

regarding the various statistical findings, implications of the study, and 

recommendations for new avenues of research are lacking). 

Unable to Assess (There is no conclusion). 

3. Sub — Total 
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Overall Assessment of Study 

1. Calculation of Validity Score: 

|1. InclusionandFollow-Up 
|2. Designand Allocation 
| 3. Control of Extraneous Variables | 
einetention oS i ee 

aia 
ee eee 
aes | 

Sub - Total 

5. Data Collection 

6. Data Analysis and Conclusions 

7. Overall Rating 

2. Subscale Validity Ratings: 

Inclusion and Follow-Up 

Design and Allocation 

Qed Arcee: hat tact Stead ak Seater nas mee Weak 

Intervention 

EI iy cp Rae crn eer he rsnr te Antena Rt Weak 

Moderate 

Data Collection 

O22 Aa eR S SOR cect octet ti ee Weak 

Moderate 

Data Analysis and Conclusions 

CED Satine a Sets tceiemrer eee oe ote waraeere tralh oe ters Weak 

Moderate 

Strong 

os Overall Validity Ratings: 

>2 weaks weak 

< 2 weaks, < 3 strongs moderate 

> 3 strongs, 0 weaks strong 

4. If there is a discrepancy in the validity decision, indicate the reason(s): 

Oversight x N 

Difference in interpretation of criteria Y N 

Difference in interpretation of study Y N 

a Circle the final decision: 

Strong 

Moderate 

Weak 
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Appendix G 

Kappa Calculation for Validity Testing 

3(30%) 

a 
Column Total 

Summary 

Each rated 10 articles. Of the 10 articles, we agreed on 7. Of the 7 that we agreed on, there were 3 that we 

both rated as strong, 0 that we both rated moderate and 4 that we both rated weak. Of the three articles that 

we did not agree on, the primary reviewer rated one moderate that the secondary reviewer rated as strong, 

and two moderate that the secondary reviewer rated as weak. 

Calculation 

he If rankings were independent you would expect 12% of the papers would be rated as strong by 

both (30% x 40%). Similarly, 0.3%% would be rated as moderate (30% x 0%) and 24% would be 

rated as weak (40% x 60%). Thus, 36.3% of all the papers would be classified the same merely by 

chance. 

2 The difference between the observed proportion of cases in which the raters agree and that is 

expected by chance is 0.337 (0.70 - .363). 

a: Cohen's kappa (1960) normalizes this difference by dividing it by the maximum difference 

possible for the marginal totals. In this case the largest possible "non-chance" agreement is 

0.337 = 53 level of agreement beyond chance 

(2363) 
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Appendix H 

Data Collection Tool 

Background Information: 

Reference Number: 

Authors: 

Title: 

Year of Publication: 

iG 

Journal: 

Country (where study was conducted): 

Objective: 

Research Methods: 

Li Prospective? 

a. Prospective 

b. Retrospective 

Cc Combination 

d. Unable to Assess 

2. Study Design? 

a. Random 

D: Matched 

C: Non-equivalent 

d. Subjects as own controls 

e. Combination of above (circle the applicable designs) 

1% Unable to assess 

Sh Types of Analysis? 
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Participants: 

L Sample Size? 

a. Sample size at baseline 

b. Number of groups 

Size of control group 

Size of experimental group 

C: Sample size at completion of study 

Study Population? 

Age: Mean age Range 

Gender: Male % Female % 

Diagnosis: 

Inclusion Criteria? 

Exclusion Criteria? 

Setting? 

Teena Saf ee eee 

ooo 
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Wi, 

Intervention: 

L Agent and Dose? 

a Duration of Therapy? 

3h Provider? 

4, Education Provided? 

5: Venous Access Devices? 

6. Infusion Device? 
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Follow-Up? 
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