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PREFACE 

This report is one of a series of volumes describing the QA Tools, 

a comprehensive, clinically based system for assessing care for children 

and adults. The quality indicators that comprise these Tools cover 46 

clinical areas and all 4 functions of medicine—screening, diagnosis, 

treatment, and follow-up. The indicators also cover a variety of modes 

of providing care, including history, physical examination, laboratory 

study, medication, and other interventions and contacts. 

Development of each indicator was based on a review of the 

literature. Each volume documents the literature on which the indicators 

were based, explains how the clinical areas and indicators were 

selected, and describes what is included in the overall system. 

The QA Tools were developed with funding from public and private 

sponsors—the Health Care Financing Administration, the Agency for 

Healthcare Research and Quality, the California Healthcare Foundation, 

and the Robert Wood Johnson Foundation. 

The other four volumes in this series are: 

Quality of Care for General Medical  Conditions:  A Review of the 

Literature and Quality Indicators.   Eve A. Kerr, Steven M. Asch, Eric G. 

Hamilton, and Elizabeth A. McGlynn, eds. MR-1280-AHRQ, 2000. 

Quality of Care for Oncologic Conditions and HIV:  A Review of the 

Literature and Quality Indicators.   Steven M. Asch, Eve A. Kerr, Eric <3. 

Hamilton, Jennifer L. Reifel, and Elizabeth A. McGlynn, eds. MR-1281- 

AHRQ, 2000. 

Quality of Care  for Children and Adolescents:  A Review of Selected 

Clinical  Conditions and Quality Indicators.   Elizabeth A. McGlynn, Cheryl 

L. Damberg, Eve A. Kerr, and Mark A. Schuster, eds. MR-1283-AHRQ, 2000. 

Quality of Care  for Women:  A Review of Selected Clinical  Conditions 

and Quality Indicators.   Elizabeth A. McGlynn, Eve A. Kerr, Cheryl L. 

Damberg, and Steven M. Asch, eds. MR-1284-AHRQ, 2000. 

These volumes should be of interest to clinicians, health plans, 

insurers, and health services researchers. At the time of publication, 

the QA Tools system was undergoing testing in managed care plans, 

ill 



medical groups, and selected communities. For more information about the 

QA Tools system, contact RAND_Health@rand.org. 
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INTRODUCTION 

Developing and implementing a valid system of quality assessment is 

essential for effective functioning of the health care system. Although 

a number of groups have produced quality assessment tools, these tools 

typically suffer from a variety of limitations. Information is obtained 

on only a few dimensions of quality, the tools rely exclusively on 

administrative data, they examine quality only for users of services 

rather than the population, or they fail to provide a scientific basis 

for the quality indicators. 

Under funding from public and private sponsors, including the 

Health Care Financing Administration (HCFA), the Agency for Healthcare 

Research and Quality (AHRQ), the California Healthcare Foundation, and 

the Robert Wood Johnson Foundation (RWJ), RAND has developed and tested 

a comprehensive, clinically based system for assessing quality of care 

for children and adults. We call this system QA Tools. 

In this introduction, we discuss how the clinical areas were 

selected, how the indicators were chosen, and what is included in the 

overall system. We then describe in detail how we developed the 

indicators for children and adolescents. 

ADVANTAGES OF THE QA TOOLS SYSTEM 

QA Tools is a comprehensive, clinically based system for assessing 

the quality of care for children and adults. The indicators cover 46 

clinical areas and all four functions of medicine including screening, 

diagnosis, treatment, and follow-up. The indicators also cover a variety 

of modes of providing care, such as history, physical examination, 

laboratory study, medication, and other interventions and contacts. 

Initial development of indicators for each clinical area was based on a 

review of the literature. 

The QA Tools system addresses many limitations of current quality 

assessment tools by offering the following: 



• They are clinically detailed and require data typically found 

only in medical records rather than just relying exclusively on 

data from administrative records. 

• They examine quality for a population-based sample rather than 

for a more restricted sample of those who use care or have 

insurance. 

• They document the scientific basis for developing and choosing 

the indicators. 

• The QA Tools system is designed to target populations 

vulnerable to underutilization. 

• Because of the comprehensiveness of the system, it is difficult 

for health care organizations to focus on a few indicators to 

increase their quality scores. 

• QA Tools is a system that can be effective for both internal 

and external quality reviews. Health care organizations can use 

the system in order to improve the overall quality of the care 

provided. 

• Because of the simple summary scores that will be produced, it 

will be an important tool for purchasers and consumers who are 

making choices about health care coverage and which provider to 

see. 

Given its comprehensiveness, the QA Tools system contrasts with 

leading indicators, the most common approach to quality measurement in 

use today. Under the leading indicators approach, three to five specific 

quality measures are selected across a few domains (for example, rates 

of mammography screening, prevalence of the use of beta blockers among 

persons who have had a heart attack, and appropriateness of 

hysterectomy). 

Leading indicators may work well for drawing general conclusions 

about quality when they correlate highly with other similar but 

unmeasured interventions and when repeated measurement and public 

reporting does not change the relationship of those indicators to the 

related interventions. However, to date no real evaluation of the 

utility of leading indicators in assessing health system performance has 



been done.  We also do not know whether the selected indicators 

currently in use consistently represent other unmeasured practices. 

By contrast, a comprehensive system can represent different 

dimensions  of quality of care delivery by using a large number of 

measures applied to a population of interest and aggregated to produce 

index scores to draw conclusions about quality. A comprehensive system 

works well when evidence exists of variability within and between the 

diagnosis and management of different conditions and when the question 

being asked is framed at a high level (for instance, how well is the 

health system helping the population stay healthy, or how much of a 

problem does underuse present?). 

In the 46 clinical areas they encompass, the QA Tools adequately 

represent scientific and expert judgment on what constitutes quality 

care. However, both the science and the practice of medicine continue to 

evolve. For the QA Tools to remain a valid tool for quality assessment 

over time, the scientific evidence in each area needs to be reviewed 

annually to determine if new evidence warrants modifying the indicators 

and/or clinical areas included in the system. 

SELECTING CLINICAL AREAS FOR THE QA TOOLS 

We reviewed Vital Statistics, the National Health Interview Survey, 

the National Hospital Discharge Survey, and the National Ambulatory 

Medical Care Survey to identify the leading causes of morbidity and 

mortality and the most common reasons for physician visits in the United 

States. We examined statistics for different age and gender groups in 

the population (0-1, 1-5, 6-11, 12-17, 18-50 [men and women], 50-64, 

65-75, over 75). 

We selected topics that reflected these different areas of 

importance (death, disability, utilization of services) and that covered 

preventive care as well as care for acute and chronic conditions. In 

addition, we consulted with a variety of experts to identify areas that 

are important to these various populations but that may be 

underrepresented in national data sets (for example, mental health 

problems). Finally, we sought to select enough clinical areas to 

represent a majority of the health care delivery system. 



Table 1.1 lists the 46 clinical areas included in the QA Tools 

system by population group; 20 include indicators for children and 36 

for adults. The clinical areas, broadly defined, represent about 55 

percent of the reasons for ambulatory care visits among children, 50 

percent of the reasons for ambulatory care visits for the entire 

population, and 46 percent of the reasons for hospitalization among 

adults. 

Note: Table 1.1 reflects the clinical areas that were included in 

the system currently being tested.  Several clinical areas (for example, 

lung cancer and sickle cell disease) for which indicators were developed 

were not incorporated into the current tool due to budgetary 

constraints. 



Table 1.1 

Clinical Areas in QA Tools System By Covered Population Croup 

Clinical Areas ,  

Acne 
Adolescent preventive services 
Adult screening and prevention 
Alcohol dependence 
Allergic rhinitis 
Asthma 
Atrial fibrillation 
Attention deficit/hyperactivity disorder 
Benign prostatic hyperplasia 
Breast cancer 
Cataracts 
Cerebrovascular disease 
Cervical cancer 
Cesarean delivery 
Chronic obstructive pulmonary disease 
Colorectal cancer 
Congestive heart failure 
Coronary artery disease 
Depression 
Developmental screening 
Diabetes Mellitus 
Diarrheal disease 
Family planning and contraception 
Fever of unknown origin 
Headache 
Hip fracture 
Hormone replacement therapy 
Human immunodeficiency virus 
Hyperlipidemia 
Hypertension 
Immunizations 
Low back pain 
Orthopedic conditions 
Osteoarthritis 
Otitis media 
Pain management for cancer 
Peptic ulcer disease & dyspepsia 
Pneumonia 
Prenatal care and delivery 
Prostate cancer 
Tuberculosis 
Upper respiratory tract infections 
Urinary tract infections 
Uterine bleeding and hysterectomy 
Vaginitis and sexually transmitted diseases 

Well child care  
Total number of clinical areas . 

Children 

X 
X 

X 
X 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 

X 
X 

Adults 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

20 36 



SELECTING QUALITY INDICATORS 

In this section, we describe the process by which indicators were 

chosen for inclusion in the QA Tools system. This process involved RAND 

staff drafting proposed indicators based on a review of the pertinent 

clinical literature and expert panel review of those indicators. 

Literature Review 

For each clinical area chosen, we reviewed the scientific 

literature for evidence that effective methods of prevention, screening, 

diagnosis, treatment, and follow-up existed (Asch et al., 2000; Kerr et 

al., 2000; McGlynn et al., 2000a; McGlynn et al., 2000b). We explicitly 

examined the continuum of care in each clinical area. RAND staff drafted 

indicators that 

• addressed an intervention with potential health benefits for 

the patient 

• were supported by scientific evidence or formal professional 

consensus (guidelines, for example) 

• can be significantly influenced by the health care delivery 

system 

• can be assessed from available sources of information, 

primarily the medical record. 

The literature review process varied slightly for each clinical 

area, but the basic strategy involved the following: 

• Identify general areas in which quality indicators are likely 

to be developed. 

• Review relevant textbooks and summary articles. 

• Conduct a targeted MEDLINE search on specific topics related to 

the probable indicator areas. 

The levels of evidence for each indicator were assigned to three 

categories: randomized clinical trial; nonrandomized controlled trials, 

cohort or case analysis, or multiple time series; and textbooks, 

opinions, or descriptive studies. For each proposed indicator, staff 

noted the highest level of evidence supporting the indicator. 

Because of the breadth of topics for which we were developing 

indicators, some of the literature reviews relied exclusively on 



textbooks and review articles. Nonetheless, we believe that the reviews 

adequately summarize clinical opinion and key research at the time that 

they were conducted. The literature reviews used to develop quality 

indicators for children and adolescents, and for women, were conducted 

between January and July 1995. The reviews for general medical 

conditions, oncologic conditions, and cardiopulmonary conditions were 

conducted between November 1996 and July 1997. 

For each clinical area, we wrote a summary of the scientific 

evidence and developed tables of the proposed indicators that included 

the level of evidence, specific studies in support of the indicator, and 

the clinical rationale for the indicator. Because the organization of 

care delivery is changing so rapidly, we drafted indicators that were 

not in most cases inextricably linked to the place where the care was 

provided. 

Types of Indicators 

Quality of care is usually determined with three types of measures: 

• Structural measures  include characteristics of clinicians (for 

instance, board certification or years of experience), 

organizations (for instance, staffing patterns or types of 

equipment available), and patients (for instance, type of 

insurance or severity of illness). 

• Process measures  include the ways in which clinicians and 

patients interact and the appropriateness of medical treatment 

for a specific patient. 

• Outcomes measures  include changes in patients' current and 

future health status, including health-related quality of life 

and satisfaction with care. 

The indicators included in the QA Tools system are primarily 

process indicators. We deliberately chose such indicators because the 

system was designed to assess care for which we can hold providers 

responsible. However, we collect data on a number of intermediate 

outcomes measures (for example, glycosylated hemoglobin, blood pressure, 

and cholesterol) that could be used to construct intermediate clinical 

outcomes indicators. 



In many instances, the measures included in the QA Tools system are 

used to determine whether interventions have been provided in response 

to poor performance on such measures (for instance, whether persons who 

fail to control their blood sugar on dietary therapy are offered oral 

hypoglycemic therapy). 

The Expert Panel Process 

We convened expert panels to evaluate the indicators and to make 

final selections using the RAND/UCLA Appropriateness Method, a modified 

Delphi method developed at RAND and UCLA (Brook 1994). In general, the 

method quantitatively assesses the expert judgment of a group of 

clinicians regarding the indicators by using a scale with values ranging 

from 1 to 9. 

The method is iterative with two rounds of anonymous ratings of the 

indicators by the panel and a face-to-face group discussion between 

rounds. Each panelist has equal weight in determining the final result: 

the quality indicators that will be included in the QA Tools system. 

The RAND/UCLA Appropriateness Method has been shown to have a 

reproducibility consistent with that of well accepted diagnostic tests 

such as the interpretation of coronary angiography and screening 

mammography (Shekelle et al., 1998a). It has also been shown to have 

content, construct, and predictive validity in other applications 

(Brook, 1994; Shekelle et al., 1998b; Kravitz et al., 1995; Selby et 

al., 1996). 

Approximately six weeks before the panel meeting, we sent panelists 

the reviews of the literature, the staff-proposed quality indicators, 

and separate rating sheets for each clinical area. We asked the 

panelists to examine the literature review and rate each indicator on a 

nine-point scale on each of two dimensions: validity and feasibility. 

A quality indicator is defined as valid if: 

1. Adequate scientific evidence or professional consensus exists 

supporting the indicator. 

2. There are identifiable health benefits to patients who receive 

care specified by the indicator. 



3. Based on the panelists' professional experience, health 

professionals with significantly higher rates of adherence to 

an indicator would be considered higher quality providers 

4. The majority of factors that determine adherence to an 

indicator are under the control of the health professional (or 

are subject to influence by the health professional-for 

example, smoking cessation). 

Ratings of 1-3 mean that the indicator is not a valid criterion for 

evaluating quality. Ratings of 4-6 mean that the indicator is an 

uncertain or equivocal criterion for evaluating quality. Ratings of 7-9 

mean that the indicator is clearly a valid criterion for evaluating 

quality. 

A quality indicator is defined as feasible if: 

1. The information necessary to determine adherence is likely to 

be found in a typical medical record. 

2. Estimates of adherence to the indicator based on medical record 

data are likely to be reliable and unbiased. 

3. Failure to document relevant information about the indicator is 

itself a marker for poor quality. 

Ratings of 1-3 mean that it is not feasible to use the indicator 

for evaluating quality. Ratings of 4-6 mean that there will be 

considerable variability in the feasibility of using the indicator to 

evaluate quality. Ratings of 7-9 mean that it is clearly feasible to use 

the indicator for evaluating quality. 

The first round of indicators was rated by the panelists 

individually in their own offices. The indicators were returned to RAND 

staff and the results of the first round were summarized. We encouraged 

panelists to comment on the literature reviews, the definitions of key 

terms, and the indicators. We also encouraged them to suggest additions 

or deletions to the indicators. 

At the panel meeting, participants discussed each clinical area in 

turn, focusing on the evidence, or lack thereof, that supports or 

refutes each indicator and the panelists' prior validity rankings. 

Panelists had before them the summary of the panel's first round ratings 

and a confidential reminder of their own ratings. 



The summary consisted of a printout of the rating sheet with the 

distribution of ratings by panelists displayed above the rating line 

(without revealing the identity of the panelists) and a caret (A) 

marking the individual panelist's own rating in the first round 

displayed below the line. An example of the printout received by 

panelists is shown in Figure 1.1. 

panelist  ; round 1;  page  1 September 14, 1997 
Chapter 1 
asTHMA , Validity Feasibility 

DIAGNOSIS 

3.   Spirometry should be measured in patients 112311 342 
with chronic asthma at least every 2  years.       123456789 123456789     (1-2) 

TREATMENT 

7. Patients requiring chronic treatment with 
systemic corticosteroids during any 12 month 
period should have been prescribed inhaled 
corticosteroids during the same 12 month 16  2 2 3 4 
Period. 123456789   123456789  (3-4) 

10. All patients seen for an acute asthma 
exacerbation should be evaluated with a 
complete history including all of the 
following: 

222   3 22   113 
a. time of onset 123456789    123456789  (5-6) 

4   14 3   15 
b. all  current medications 123456789 123456789     (7-8) 

c. prior hospitalizations and emergency 5 13 5 13 
department visits for asthma            123456789   123456789  ( 9-10) 

d. prior episodes  of  respiratory 11322 1       2       312 
insufficiency due  to  asthma                                123456789         123456789     (11-12) 

Scales:     1  -  low validity or  feasibility;   9  - high validity or  feasibility 

Figure  1.1  -  Sample Panelist  Summary Rating Sheet 

Panelists were encouraged to bring to the discussion any relevant 

published information that the literature reviews had omitted. In a few 

cases, they supplied this information which was, in turn, discussed. In 

several cases, the indicators were reworded or otherwise clarified to 

better fit clinical judgment. 

After further discussion, all indicators in each clinical area were 

re-ranked for validity. These final round rankings were analyzed in a 
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manner similar to past applications of the RAND/UCLA Appropriateness 

Method (Park et al., 1986; Brook, 1994). The median panel rating and 

measure of dispersion were used to categorize indicators on validity. 

We regarded panel members as being in disagreement  when at least 

three members of the panel judged an indicator as being in the highest 

tertile of validity (that is, having a rating of 7, 8, or 9) and three 

members rated it as being in the lowest tertile of validity (1, 2, or 3) 

(Brook, 1994). Indicators with a median validity rating of 7 or higher 

without disagreement were included in the system. 

We also obtained ratings from the panelists about the feasibility 

of obtaining the data necessary to score the indicators from medical. 

This was done to make explicit that failure to document key variables 

required to score an indicator would be treated as though the 

recommended care was not provided. 

Although we do not intend for quality assessment to impose 

significant additional documentation burdens, we wanted the panel to 

acknowledge that documentation itself is an element of quality 

particularly when patients are treated by a team of health 

professionals. Because of the variability in documentation patterns and 

the opportunity to empirically evaluate feasibility, indicators with a 

median feasibility rating of 4 and higher were accepted into the system. 

Indicators had to satisfy both the validity and feasibility criteria. 

Five expert panels were convened on the topics of children's care, 

care for women 18-50, general medicine for adults, oncologic conditions 

and HIV, and cardiopulmonary conditions. 

The dates on which the panels were conducted are shown in Table 

1.2. 

Table 1.2 

Dates Expert Panels Convened 

Children October 1995 
Women November 1995 
Cardiopulmonary September 1997 
Oncoloqy/HIV October 1997 
General Medicine November 1997 
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Tables 1.3 through 1.6 summarize the distribution of indicators by- 

level of evidence, type of care (preventive, acute, chronic), function 

of medicine (screening, diagnosis, treatment, follow-up, continuity), 

and modality (for example, history, physical examination, laboratory 

test, medication) (Malin et al., 2000; Schuster et al., 1997). 

The categories were selected by the research team and reflect 

terminology commonly used by health services researchers to describe 

different aspects of health service delivery. The categories also 

reflect the areas in which we intend to develop aggregate quality of 

care scores. However, a significant benefit of the QA Tools system is 

its adaptability to other frameworks. 

Note: In the following tables, the figures in some columns may not 

total exactly 100 percent due to the rounding of fractional numbers. 

Table 1.3 

Distribution of Indicators (%) by Level of Evidence 

Level of 
Evidence 

Randomized 
trials 

Cardio-    General 
Children     Women    Cancer/HIV  pulmonary   Medicine 

11 22 22 18 23 

Nonrandomized 
trials 

16 37 17 

Descriptive 
studies 

72 59 26 71 57 

Added by panel 12 15 

Total 101 101 100 100 101 
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Table 1.4 

Distribution of Indicators (%) by Type of Care 

Type of Care Children Women Cancer/HIV 

Cardio- 
pulmonary 

General 
Medicine 

Preventive 

Acute 

Chronic 

30 

36 

34 

11 

49 

41 

20 

7 

74 

3 

26 

71 

18 

38 

44 

Total 100 101 101 100 100 

Table 1.5 

Distribution of Indicators (%) by Function of Medicine 

Function of 
Medicine Children Women Cancer/HIV 

Cardio- 
pulmonary 

General 
Medicine 

Screening 23 18 9 3 12 

Diagnosis 31 30 27 54 41 

Treatment 36 43 53 36 41 

Follow-up 10 12 10 8 6 

Total 100 103 99 101 100 
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Table Z.6 

Distribution of Indicators (%) by Modality 

Cardio- General 
Modality Children Women Cancer/HIV pulmonary Medicine 

History 19 18 4 11 23 

Physical 19 10 5 21 15 

Lab/Radiology 21 23 24 23 18 

Medication 25 29 25 25 26 

Other 17 19 42 20 17 

Total 101 99 100 100 99 

DEVELOPING QUALITY INDICATORS POR CARDIOPULMONARY CONDITIONS 

We now describe in more detail the process by which we developed 

quality indicators for cardiopulmonary conditions. 

Selecting Clinical Areas 

We began our selection of clinical areas by examining national data 

sources to identify the leading causes of mortality, morbidity, and 

functional limitation among adult men and women. The principal data 

sources for this review were Vital Statistics, the National Health 

Interview Survey (NHIS), the National Ambulatory Medical Care Survey 

(NAMCS), and the National Hospital Discharge Survey (NHDS). 

From these data sources, we selected the conditions that represent 

the leading causes of mortality, morbidity, hospitalization, and 

outpatient visits. This process led to the selection of some areas that 

overlapped with the previously conducted women's care panel (McGlynn et 

al., 2000b). 

To facilitate the review and rating process, we grouped the 

selected areas into three categories: cardiopulmonary conditions, 

oncologic conditions and HIV, and general medical conditions. Table 1.7 

lists the clinical areas covered by each of these categories. 
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»Supportive Care for Oncologic Conditions" was not among the originally 

selected clinical areas, but was added during the panel process as a 

result of strong recommendations from several oncology panelists. 

Table 1.7 

Clinical Areas Covered by each Expert Panel 

Cardi opulmonary 
(N=12)  

Oncology and HIV 
(N=ll)  

Asthma* 
Atrial Fibrillation 
Cerebrovascular Disease 
Chronic Obstructive 
Pulmonary Disease 
Cigarette Counseling* 
Congestive Heart 
Failure 
Coronary Artery Disease 
Diagnosis and Screening 
Coronary Artery Disease 
Prevention and 
Treatment 
Hyperlipidemia 
Hypertension* 
Pneumonia 
Upper Respiratory 
Infections* 

General Medicine 
(N=22)  

Breast Cancer Screening 
Breast Cancer Diagnosis 
and Treatment* 
Cervical Cancer 
Screening* 
Colorectal Cancer 
Screening 
Colorectal Cancer 
Diagnosis and Treatment 
HIV Disease 
Lung Cancer 
Prostate Cancer 
Screening 
Prostate Cancer 
Diagnosis and Treatment 
Skin Cancer Screening 
Cancer Pain and 
Palliation 

Acne* 
Alcohol Dependence* 
Allergic Rhinitis* 
Benign Prostatic 
Hyperplasia 
Cataracts 
Cholelithiasis 
Dementia 
Depression* 
Diabetes Mellitus* 
Dyspepsia and Peptic 
Ulcer Disease 
Hormone Replacement 
Therapy 
Headache* 
Hip Fracture 
Hysterectomy 
Inguinal Hernia 
Low Back Pain (Acute)* 
Orthopedic Conditions 
Osteoarthritis 
Preventive Care* 
Urinary Tract 
Infections* 
Vaginitis and Sexually 
Transmitted Diseases* 
Vertigo and Dizziness 

* Previously addressed by the panel on quality of care for women 
(McGlynn et al., 2000b). 

Conducting Literature Reviews 

The literature reviews were conducted as described earlier in this 

Introduction by a team of 14 physician investigators, many with clinical 

expertise in the conditions selected for this project. Each investigator 

then drafted a review of the literature for his or her topic area, 

focusing on important areas for quality measurement (as opposed to a 
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clinical review of the literature, which would focus on clinical 

management) and drafted potential indicators. 

Every indicator table was reviewed by Drs. Asch or Kerr for 

content, consistency, and the likely availability of information 

necessary to score adherence to the indicator from the medical record. 

On a few occasions, when questions remained even after detailed 

literature review, we requested that a clinical leader in the field read 

and comment on the draft review and indicators. 

In addition, the physician investigators updated the 16 clinical 

areas carried over from the previous women's care panel. This included 

reading the reviews and indicators, updating the supporting literature 

from 1995 to 1997, and modifying the pre-existing indicators as was 

appropriate. 

In most cases few changes were made, but indicators were deleted if 

the evidence changed or if our implementation experience proved that it 

was not feasible to collect the data necessary to score adherence to an 

indicator. Indicators were added if strong evidence since 1995 supported 

the need for a new criterion. In the clinical areas previously addressed 

by the women's care panel, the expert panel for cardiopulmonary 

conditions rated only those indicators that had been added or 

significantly revised (indicated by bold type in the indicator tables in 

the chapters that follow). 

This quality assessment system is intended to encompass a 

substantial portion of the inpatient and ambulatory care received by the 

population. In order to estimate the percentage of ambulatory care 

visits covered by this system, we aggregated applicable ICD-9 codes into 

the clinical areas for which we are developing quality indicators. We 

then calculated the number of adult visits for each condition in the 

1993 National Ambulatory Medical Care Survey (NAMCS). We used the same 

method to estimate the percentage of inpatient admissions accounted for 

by each clinical area in the 1992 National Hospital Discharge Survey. 

Aggregating ICD-9 codes into the clinical areas covered by this 

system was an imprecise task, requiring a rather broad definition of 

what is »included" in each clinical area. The clinical conditions 

covered by this quality measurement system encompass 50 percent of all 
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ambulatory care visits and 46 percent of non-federal inpatient hospital 

admissions. 

Developing Indicators 

In each clinical area investigators developed indicators defining 

the explicit criteria by which quality of care [per your edits. ND] 

would be evaluated. These indicators focus on technical processes of 

care for the various conditions and are organized by function: 

screening, diagnosis, treatment and follow-up. Although we have 

developed indicators across the continuum of management for each 

condition, we have not attempted to cover every important area or every 

possible clinical circumstance. The indicators were designed to apply to 

the average patient with the specified condition who is seeing the 

average physician. 

Our approach makes a strong distinction between indicators of 

quality care and practice guidelines (see Table 1.8). Whereas guidelines 

are intended to be comprehensive in scope, indicators are meant to apply 

to specific clinical circumstances in which there is believed to be a 

strong link between a measurable health care process and patient 

outcomes. 

Indicators are not intended to measure all possible care for a 

condition. Furthermore, guidelines are intended to be applied 

prospectively at the individual patient level, whereas indicators are 

applied retrospectively and scored at an aggregate level. Finally, 

indicators must be written precisely in order to be operationalized 

(that is, to form useful measures of quality based on medical records or 

administrative data). 
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Table 1.8 

Clinical Guidelines versus Quality Indicators 

Guidelines Indicators 

Comprehensive: Cover virtually all Targeted: Apply to specific 
aspects of care for a condition.    clinical circumstances in which 

there is evidence of a process- 
outcome link. 

Prescriptive: Intended to 
influence provider behavior 
prospectively at the individual 
patient level. 

Observational: Measure past 
provider behavior at an aggregate 
level. 

Flexible: Intentionally allow room Operational: Precise language that 
for clinical judgment and can be applied systematically to 
interpretation. medical records or administrative 

data. 

The indicator tables at the end of each chapter of this book 

• note the population to whom the indicators apply 

• list the indicators themselves 

• provide a "grade" for the strength of the evidence that 

supports each indicator 

• list the specific literature used to support each indicator 

• provide a statement of the health benefits of complying with 

each indicator 

• include comments to further explain the purpose or reasoning 

behind each indicator. 

Selecting Panel Participants 

We requested nominations for potential expert panel participants in 

the from the relevant specialty societies: the American College of 

Physicians, American Academy of Family Physicians, American Geriatrics 

Society, American College of Cardiology, American College of Chest 

Physicians, American Thoracic Society, and the Society of General 

18 



Internal Medicine. We received a total of 206 nominations for the panels 

on general medicine, oncology and HIV, and cardiopulmonary conditions. 

Each nominee was sent a letter summarizing the purpose of the 

project and indicating which group recommended them. Interested 

candidates were asked to return a curriculum vitae and calendar with 

available dates for a two-day panel meeting. We received positive 

responses from 156 potential panelists. The quality of the recommended 

panelists was excellent. 

We sought to ensure that each panel was diverse with respect to 

type of practice (academic, private practice, managed care 

organizational practice), geographic location, gender, and specialty. 

The cardiopulmonary panel included four cardiologists, three 

pulmonologists, a geriatrician and a general internist. Dr. Keith 

Marton, a general internist, was selected by RAND staff to chair this 

panel. (See the Acknowledgements at the front of this book for the list 

of panelists.) 

Selecting and Analyzing the Final Set of Indicators 

The panel process was conducted as described earlier in this 

Introduction. 

A total of 319 quality indicators were reviewed by the 

cardiopulmonary expert panel. All 47 of the indicators retained from the 

women's care panel were accepted by the cardiopulmonary panel on the 

basis of the women's panel's ratings. Three indicators were deleted 

before the final panel ratings in response to comments by panelists 

before or during the panel meeting. Of the remaining 269 indicators that 

received final ratings from this panel, 50 were added by the panel 

itself. This occurred either when panelists agreed that a new indicator 

should be written to cover an important topic, or, more frequently, as a 

result of splitting a staff-proposed indicator. 

One reason for the large number of indicators added by the 

cardiopulmonary panel was an active discussion during the meeting 

regarding the appropriate populations to which some indicators should be 

applied.  Rather than attempting to resolve issues that remain 

controversial in the medical community at large, the panel chose to move 
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forward by splitting several indicators by the age or gender of the 

target population, thus allowing the panelists to register their 

opinions on these issues through their ratings. 

The panel accepted 209 (78%) of the 269 indicators it rated. Sixty 

indicators (22%) were dropped due to low ratings: 56 for low validity 

scores and 4 for substantial disagreement on validity. 

Table 1.9 summarizes the disposition of all 319 proposed 

cardiopulmonary quality indicators by the strength of their supporting 

evidence. The final set consists of 256 indicators (209 rated by this 

panel and 47 approved based on ratings by the women's care panel), or 80 

percent of those proposed. Table 1.9 reveals that indicators that are 

not based on clinical trials (that is, Level III indicators) were much 

more likely to be rejected by the panel. Moreover, indicators proposed 

by the panelists themselves fared poorly. This pattern has been observed 

consistently across several RAND quality of care panels. 

Disposition of 

Table  1.9 

Proposed Cardiopulmonary Quality Indicators 
by Strength of Evidence 

Total 
Proposed 

Indicator Disposition 
Strength 
of Evidence Accepted 

Retained 
from 

Women's 
Panel 

Drop 
before 
rating 

Drop due to 
low rating 

I. Randomized 
controlled trials 

47 
(100%) 

40 
(85%) 

5 
(11%) 

0 
(0%) 

2 
(4%) 

II. Non-randomized 
trials 

10 
(100%) 

3 
(30%) 

7 
(70%) 

0 
(0%) 

0 
(0%) 

III. Opinions, 
descriptive studies, 
or textbooks 
IV. Added by 
Clinical Panel 

212 
(100%) 

50 
(100%) 

147 
(69%) 

19 
(38%) 

35 
(17%) 

0 
(0%) 

3 
(1%) 

0 
(0%) 

27 
(13%) 

31 
(62%) 

Total 319 
(100%) 

209 
(66%) 

47 
(15%) 

3 
(1%) 

60 
(19%) 
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The summary ratings sheets for cardiopulmonary conditions are shown 

in Appendix A. 

Figure 1.2 provides an example of a final summary rating sheet. The 

chapter number and clinical condition are shown in the top left margin. 

The rating bar is numbered from 1 to 9, indicating the range of possible 

responses. The number shown above each of the responses in the rating 

bar indicates how many panelists provided that particular rating for the 

indicator. Below the score distribution, in parentheses, the median and 

the mean absolute deviation from the median are listed. Each dimension 

is assigned an A for «Agreement", D for »Disagreement", or I for 

"Indeterminate" based on the score distribution. 

Note: We recommend caution when reviewing the ratings for each 

indicator. The overall median does not tell us anything about the extent 

to which the indicators occur in clinical practice. To determine that, 

actual clinical data to assess the indicators must be collected and 

analyzed. 
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Chapter 6 "  "~^———^— :  

COMMUNITY-ACQOIRED PNEUMONIA Validity Feasibility 
DIAGNOSIS, CONT. ~    ' " ~  

7. Hospitalized persons with pneumonia should 
have the following documented on the first 
and second days of hospitalization: 

a.   temperature 12345678 
13 5 117 

b. lung examination 

TREATMENT 

12 3 4 5 6 7 8 9  (29-30) 
(9.0, 0.6, A)      (9.0, 0.3, A) 

2 3 4 2 16 
123456789  123456789  (31-32) 

(8.0, 0.7, A)      (9.0, 0.6, A) 

8. Non-hospitalized persons <» 65 years of 
age diagnosed with pneumonia without a known 
bacteriologic etiology and without coexisting 
illnesses should be offered an oral empiric 13 2 3 3 4 2 
macrolide, unless allergic. 12 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9  (33-34) 

Q M„„ K  •«. T  .o (8-0' °-9' A)     <8-0' °-6' A> 9. Non-hospitalized persons > 65 years of age 
diagnosed with pneumonia without a known 
bacteriologic etiology or with coexisting 
illnesses should be offered one of the 
following oral empiric antibiotic regimens: 

- a second generation cephalosporin 
- trimethoprim-sulfamethoxazole 
- a beta-lactam/beta-lactamase inhibitor 14  4 2 4 3 
combination                             12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (35-36) 

m   u   •«.,-., (7-0' 1-0' A»      <8-°< 0-6» A) iu.  Hospitalized persons with non-severe 
pneumonia without a known bacteriologic 
etiology should be offered one of the 
following empiric antibiotic regimens: 

a second or third generation 
cephalosporin 
a beta-lactam/beta-lactamase inhibitor l 4 13 2 3 
combination. 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (37-38) 

ii  u   -4. i-  J (7-0' °-9' A)      <8-0' °-7' A) 11. Hospitalized persons with severe 
pneumonia without a known bacteriologic 
etiology should be offered one of the 
following antibiotic regimens: 

- a macrolide and a third generation 
cephalosporin with anti-Pseudomonas 
activity 

- a macrolide and another anitpseudomonal 
agent such as imipenem/ciliastin, 13 2 3 14 4 
ciprofloxacin 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (39-40) 

,-  „       . <8-0' 0.9, A)      (8.0, 0.6, A) 
12. Persons with CAP should be offered 
antibiotics for 10-14 days, with the 
exception of azithromycin, which may be given 1142      1 li    1321 
for 5 days. 12 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9  (41-42) 

FOLLOW-UP (3-°' U1'   l)                (7-°' X-*>   D> 

13. Persons treated for pneumonia should 
have follow-up contact with a provider 16  2 13 2 3 
within 6 weeks after discharge or diagnosis.   12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (43-44) 

(7.0,   0.6,   A) (8.0,   0.9,   A) 
Scales:   1 = low validity or  feasibility;   9 = high validity or  feasibility 

Figure  1.2  -  Sample Rating Results  Sheet 
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The tables in Appendix B show the changes made to each indicator 

during the panel process, the reasons for those changes, and the final 

disposition of each indicator. Wherever possible, we have tried to 

briefly summarize the discussion that led the panel to either modify or 

drop indicators. These explanations are based on extensive notes taken 

by RAND staff during the panel process, but should not be considered 

representative of the views of all of the panelists, nor of any 

individual. 

Because this quality assessment system is designed to produce 

aggregate scores for various dimensions of health care, it is useful to 

examine the distribution of the final indicators across some of these 

dimensions. Table I.10 summarizes the distribution of quality indicators 

by type of care (preventive, acute, and chronic), the function of the 

medical care provided (screening, diagnosis, treatment, and follow-up), 

and the modality by which care is delivered (history, physical 

examination, laboratory or radiologic study, medication, other 

interventions,1 and other contacts2). 

Indicators were assigned to only one type of care, but could have 

up to two functions and three modalities. Indicators with more than one 

function or modality were allocated fractionally across categories. For 

example, one indicator states, "For patients who present with a 

complaint of sore throat, a history/physical exam should document 

presence or absence of: a) fever; b) tonsillar exudate; c) anterior 

cervical adenopathy." This indicator was allocated 50 percent to the 

history modality and 50 percent to the physical modality. 

1 Other interventions include counseling, education, procedures, 

urgery. 
2 Other contacts include general follow-i 

referral to subspecialist, or hospitalization. 

and surgery. 
2 Other contacts include general follow-up visit or phone call. 
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Table I.10 

Distribution of Final Cardiopulmonary Quality Indicators by 
Type of Care, Function, and Modality 

Number of Percent of 
Indicators Indicators 

Type 
Preventive 7 3% 
Acute 66 26% 
Chronic 183 71% 

Function 
Screening 7 3% 
Diagnosis 138 54% 
Treatment 91 36% 
Follow-up 20 8% 

Modality 
History 28 11% 
Physical 53 21% 
Laboratory or 59 23% 
Radiologie Study 

Medication 64 25% 
Other Intervention 39 15% 
Other Contact 13 5% 

Total 256 100% 

CONCLUSION 

This report provides the foundation for a broad set of quality 

indicators covering cardiopulmonary health care. The final indicators 

presented here cover a variety of clinical conditions, span a range of 

clinical functions and modalities, and are rated by the level of 

evidence in the supporting literature. When combined with the indicators 

approved by the women's care, child and adolescent care, oncology/HIV, 

and general medicine expert panels, the complete quality assessment 

system will be more comprehensive than any system currently in use. 

The comprehensive nature of this system is demonstrated by the 

broad scope of the indicators. Of the 319 indicators reviewed by the 

cardiopulmonary expert panel, 256 (80%) were retained. These indicators 

cover a mix of preventive, acute, and chronic care. They address all 

four functions of medicine, including screening, diagnosis, treatment 
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and follow-up. Moreover, the indicators cover a variety of modes of care 

provision, such as history, physical examination, laboratory study, and 

medication. 

There are many advantages to a global quality assessment system. 

Not only does it cover a broad range of health conditions experienced by 

the target population, but it is also designed to detect 

underutilization of needed services. In addition, because of its broad 

scope, it will be difficult for health care organizations to improve 

their quality scores by focusing their improvement efforts on only a few 

indicators or clinical areas. 

Finally, this system can be effective for both internal and 

external quality reviews. There is sufficient clinical detail in the 

system that health plans will be able to use the resulting information 

to improve care, while the simple summary scores that it generates will 

be an important tool for health care purchasers and consumers. 

ORGANIZATION OF THIS DOCUMENT 

The rest of this volume is organized as follows: 

• Each chapter summarizes 

- Results of the literature review for one condition. 

- Provides a table of the staff's recommended indicators based 

on that review. 

- Indicates the level of scientific evidence supporting each 

indicator along with the specific relevant citations. 

• Appendix A provides the summary rating sheets for each 

condition. 

• Appendix B shows the changes made to each indicator during the 

panel process, the reasons for those changes, and the final 

disposition of each indicator. 

25 



REFERENCES 

Asch, S. M., E. A. Kerr, E. G. Hamilton, J. L. Reifel, E. A. McGlynn 

(eds.), Quality of Care  for Oncologic Conditions and HIV:  A Review 

of the Literature and Quality Indicators,   Santa Monica, CA: RAND, 

MR-1281-AHRQ, 2000. 

Brook, R. H., «The RAND/UCLA Appropriateness Method," Clinical Practice 

Guideline Development: methodology perspectives, AHCPR Pub. No. 95- 

0009, Rockville, MD: Public Health Service, 1994. 

Kerr E. A., S. M. Asch, E. G. Hamilton, E. A. McGlynn (eds.), Quality of 

Care for General Medical  Conditions: A Review of the Literature and 

Quality Indicators,   Santa Monica, CA: RAND, MR-1280-AHRQ, 2000b. 

Kravitz R. L., M. Laouri, J. p. Kahan, P. Guzy, et al., "Validity of 

Criteria Used for Detecting Underuse of Coronary 

Revascularization," JAMA  274(8) :632-638, 1995. 

Malin, J. L., S. M. Asch, E. A. Kerr, E. A. McGlynn. »Evaluating the 

Quality of Cancer Care: Development of Cancer Quality Indicators 

for a Global Quality Assessment Tool," Cancer 2000,   88:701-7, 2000. 

McGlynn E. A., C. Damberg, E. A. Kerr, M. Schuster (eds.), Quality of 

Care for Children and Adolescents:  A Review of Selected Clinical 

Conditions and Quality Indicators,   Santa Monica, CA: RAND, MR-1283- 

HCFA, 2000a. 

McGlynn E. A., E. A. Kerr, C. Damberg, S. M. Asch (eds.), Quality of 

Care for Women:  A Review of Selected Clinical  Conditions and 

Quality Indicators,   Santa Monica, CA: RAND, MR-1284-HCFA, 2000b. 

Park R. A., Fink A., Brook R. H., Chassin M. R., et al., «Physician 

Ratings of Appropriate Indications for Six Medical and Surgical 

Procedures," AJPH  76 (7) : 766-772, 1986. 

Schuster M. A., S. M. Asch, E. A. McGlynn, et al., «Development of a 

Quality of Care Measurement System for Children and Adolescents: 

Methodological Considerations and Comparisons With a System for 

26 



Adult Women," Archives  of Pediatrics and Adolescent Medicine, 

151:1085-1092, 1997. 

Selby J. V., B. H. Fireman, R. J. Lundstrom, et al., "Variation among 

Hospitals in Coronary-Angiography Practices and Outcomes after 

Myocardial Infarction in a Large Health Maintenance Organization," 

N Engl J Med,     335:1888-96, 1996. 

Shekelle P. G., J. P. Kahan, S. J. Bernstein, et al., "The 

Reproducibility of a Method to Identify the Overuse and Underuse of 

Medical Procedures 

N Engl  J Med,   338:1888-1895, 1998b. 

Shekelle P. G., M. R. Chassin, R. E. Park, "Assessing the Predictive 

Validity of the RAND/UCLA Appropriateness Method Criteria for 

Performing Carotid Endarterectomy," Int.   J Technol Assess Health 

Care,   14 (4) -.701-121, 1998a. 

27 



28 



ASTHMA1 

Eve A. Kerr, MD, MPH and Kenneth A. Clark, MD, MPH 

The general approach to developing quality indicators for asthma 

diagnosis and treatment was based on Guidelines  for  the Diagnosis and 

Management  of Asthma   (NAEPP, 1997).  These guidelines, issued by the 

National Heart, Lung, and Blood Institute (NHLBI), are based on expert 

consensus and scientific literature review.2 They are updates of the 

original guidelines published in 1991.  The guidelines are being 

submitted for publication as of the time of this writing.  The expert 

panel was convened by the Coordinating Committee of the National Asthma 

Education and Prevention Program (NAEPP).  We also reviewed the 

standards issued by the American Thoracic Society for the diagnosis and 

care of patients with chronic obstructive pulmonary disease and asthma.3 

Further, we conducted a MEDLINE literature search to identify randomized 

controlled trials related to asthma and its treatment or the prevention 

and control of asthma exacerbations published in English between 

January, 1991 and April, 1997.  We reviewed select articles dealing with 

areas where management controversy exists. 

IMPORTANCE 

NHLBI defines asthma as Ma chronic inflammatory disorder of the 

airways in which many cells and cellular elements play a role, in 

particular, mast cells, eosinophils, T lymphocytes, macrophages, 

neutrophils, and epithelial cells.  In susceptible individuals, this 

inflammation causes recurrent episodes of wheezing, breathlessness, 

chest tightness, and cough, particularly at night and in the early 

morning.  These episodes are usually associated with widespread but 

variable airflow obstruction that is often reversible either 

1 This chapter is a revision of one written for an earlier project on quality of care for 
women and children (Ql).  The expert panel for the current project was asked to review 
all of the indicators, but only rated new or revised indicators. 
2 Material reviewed is current to February 24, 1997. 
3 American Thoracic Society adopted the standards in November, 1986. 
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spontaneously or with treatment.  The inflammation also causes an 

associated increase in the existing bronchial hyperresponsiveness to a 

variety of stimuli" (NAEPP, 1997).  Asthma affects between 14 and 15 

million Americans, and total estimated asthma-related health care 

expenditures for 1990 exceeded $6 billion in the United States (NAEPP, 

1997; Weiss et al., 1992). 

SCREENING 

The reviewed literature does not support screening for asthma in 

asymptomatic patients. 

DIAGNOSIS 

The diagnosis of asthma is based on the patient's medical history, 

physical examination, and laboratory test results.  Symptoms include 

cough, wheezing, shortness of breath, chest tightness, and sputum 

production.  Precipitating and/or aggravating factors may include viral 

respiratory infections, exposure to environmental or occupational 

allergens, irritants, cold air, and drugs (e.g., aspirin), exercise, and 

endocrine factors.  Severity of disease ranges widely, with some 

patients having rare symptoms and others having severe limitation of 

daily activity with frequent exacerbations.  Consequently, the use of 

health care services and the impact of asthma on an individual's quality 

of life also vary widely. 

Patients with a diagnosis of asthma should have a detailed medical 

history that addresses identification of possible precipitating factors 

such as viral respiratory infections, environmental exposures, inhalant 

allergens (NAEPP, 1997) (Indicator 1). 

Spirometry, to document severity of airflow obstruction and 

establish acute bronchodilator responsiveness, should be performed for 

all patients in whom the diagnosis of asthma is being considered (NAEPP, 

1997).  The NHLBI guidelines recommend spirometry at the time of initial 

assessment (Indicator 2), and at least every one to two years to assess 

the maintenance of airway function (Indicator 3) (NAEPP, 1997) .  When 

considering alternative diagnoses, additional laboratory testing, such 

as chest x-rays and complete pulmonary function studies, may be 

considered in some patients.  Skin testing and in vitro testing, to 
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determine the presence of specific IgE antibodies to common allergens, 

is recommended for patients with persistent asthma who require daily 

therapy (NAEPP, 1997). 

Measurement of peak expiratory flow (PEF) with a peak flow meter 

is generally a sufficient assessment of pulmonary function, particularly 

in cases of mild intermittent, mild persistent, and moderate persistent 

asthma.  PEF provides a simple, quantitative, and reproducible measure 

of the existence and the severity of airflow obstruction.  PEF meters 

are designed as tools for monitoring, not for diagnosis (NAEPP, 1997). 

Since different brands of peak flow meters can give significantly 

different values and because lung function varies across racial and 

ethnic populations, there is no universal normative standard for PEF 

(NAEPP, 1997). 

Peak flow monitoring can be used for short-term monitoring, 

management of exacerbations, and daily long-term monitoring.  Two recent 

studies have shown that asthma self-management programs using peak flow 

monitoring as a component achieved improvements in health outcomes 

(Ignacio-Garcia and Gonzalez-Santos, 1995 and Lahdensuo et al., 1996). 

To date, however, studies that have isolated comparisons between PEF and 

symptom monitoring have not been sufficient to assess the relative 

contributions of each to asthma management (NAEPP, 1997). 

TREATMENT 

According to the NHLBI, asthma therapy has several components: 

patient education, control of factors contributing to severity, and 

pharmacological therapy, as well as the use of objective measures to 

assess the severity of disease and monitor the course of therapy (NAEPP, 

1997). 

Patient Education 

Patient education is an essential component of successful asthma 

management.  It should begin at the time of diagnosis and be integrated 

into every step of medical care (NAEPP, 1997).  Asthma education 

programs have led to improved patient outcomes, including reduced 

hospitalizations and emergency room visits (Lawrence, 1995), fewer 

asthma symptoms and physician visits, and improvement in asthma 
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management skills (Kotses et al., 1995).  However, the performance and 

adequacy of education is not easily assessed through medical record 

review.  Therefore, the review and the indicators that follow will not 

focus on the patient-education component of care. 

Pharmacological Therapy 

Corticosteroids 

Corticosteroids are the most potent and the most effective anti- 

inflammatory medication currently available.  Inhaled forms are used for 

long-term control, while systemic corticosteroids are often used to 

obtain prompt control of the disease when beginning long-term therapy 

(NAEPP, 1997).  Inhaled corticosteroids, at currently approved doses, 

are safe and effective for the treatment of asthma and are being 

utilized more frequently as primary therapy. 

In any patient requiring chronic treatment with oral 

corticosteroids (i.e., exceeding one month in duration), a trial of 

inhaled corticosteroids should be attempted in an effort to reduce or 

eliminate oral steroids (Indicator 7).  High doses of inhaled steroids 

should be used if conventional doses fail to permit oral steroid 

tapering.  Pulmonary functions (PEF or FEVi) should be monitored during 

tapering.  Prolonged daily use of oral corticosteroids is reserved for 

patients with severe asthma despite use of high-dose inhaled 

corticosteroids.  In patients on long-term oral corticosteroids, 

pulmonary function tests should be used to objectively assess efficacy. 

Cromolyn Sodium and Nedocromil 

Cromolyn sodium and nedocromil are mild-to-moderate nonsteroidal 

anti-inflammatory medications with a strong safety profile.  Both 

compounds have been shown to reduce asthma symptoms, improve morning 

peak flow, and reduce the need for quick-relief beta2-agonists.  The 

clinical response to cromolyn and nedocromil is less predictable than 

the response to inhaled corticosteroids (NAEPP, 1997) . 

Beta2~agonists 

Inhaled short-acting beta2-agonists are the medication of choice 

for the prevention of exercise-induced bronchospasm and for the 

immediate treatment of acute asthma exacerbations (Indicator 4)(NAEPP, 
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1997) .  There appears to be some consensus in the medical community that 

regular (i.e., four times daily) use of beta2~agonists should be 

discouraged in favor of anti-inflammatory treatment (Indicator 

5)(Executive Committee of the American Academy of Allergy and 

Immunology, 1993).  One case-control study found an increased risk of 

death and near death from asthma associated with regular use of inhaled 

beta2~agonist bronchodilators (Spitzer et al., 1992). 

Inhaled long-acting beta2-agonists are used as an adjunct to anti- 

inflammatory therapy for providing long-term control of symptoms, 

especially nocturnal symptoms, and to prevent exercise-induced 

bronchospasm (NAEPP, 1997).  Long-acting beta2~agonists are not to be 

used for exacerbations.  The frequency of beta-agonist use can be a 

useful monitor of disease activity (NAEPP, 1997).  Patient education 

regarding correct use is critical. 

Methylxanthines 

Theophylline, the methylxanthine principally used in treating 

asthma, provides miId-to-moderate bronchodilation.  Monitoring serum 

theophylline concentrations is essential to ensure that therapeutic, but 

not toxic, doses are achieved (NAEPP, 1997).  Recent evidence suggests 

that low serum concentrations of theophylline are mildly anti- 

inflammatory (Kidney, 1995).  Sustained-release theophylline is mainly 

used as adjuvant therapy, and is particularly useful for controlling 

symptoms of nocturnal asthma.  When there are issues concerning cost or 

adherence to regimens using inhaled medication, sustained-release 

theophylline can be considered as an alternative long-term preventive 

therapy, but is not preferred.  Patients on chronic theophylline should 

have a serum theophylline determination at least once each year to 

decrease the risk of theophylline toxicity (NAEPP, 1997) (Indicator 8). 

Leukotriene Modifiers 

Leukotriene modifiers can be considered an alternative therapy to 

low doses of inhaled steroids or cromolyn or nedocromil for patients 12 

years of age of older with mild persistent asthma.  However, additional 

clinical experience and study are needed to establish their roles in 

asthma therapy (NAEPP, 1997). 

33 



Anticholinergics 

Ipratropiium bromide may be an alternative bronchodilator for some 

patients who do not tolerate inhaled beta2~agonists.  It may also 

provide some additive benefit to inhaled beta2~agonists during severe 

exacerbations (NAEPP, 1997). 

Control of Factors Affecting Severity 

Allergens and irritants may play a significant role in the symptoms 

of asthma for some persons.  Because of the importance of allergens and 

their control in asthma morbidity and management, the NHLBI Expert Panel 

recommends that patients with asthma at any level of severity be 

questioned about exposures to inhalant allergens (e.g., animal 

allergens, house-dust mites, outdoor allergens).  For persons with 

persistent asthma who require daily therapy, the Expert Panel also 

recommends skin testing or in vitro testing to determine the presence of 

specific IgE antibodies to indoor allergens (NAEPP, 1997). 

Once it is determined (through history and/or ancillary testing) 

that allergy plays a role in the person's asthma, allergen avoidance 

should be the first recommendation (NAEPP, 1997) .  However, when 

avoidance is not possible and appropriate medication fails to control 

symptoms of allergic asthma, immunotherapy should be considered (NAEPP, 

1997) .  A meta-analysis of 20 randomized, placebo-controlled studies has 

substantiated the effectiveness of immunotherapy in asthma (Abramson, 

1995) .  Because immunotherapy is absolutely indicated in only a small 

subset of asthma patients, we have not developed an indicator on this 

topic. 

Other factors that influence asthma severity should also be 

considered.  Intranasal corticosteroids are recommended for the 

treatment of chronic rhinitis in patients with persistent asthma.  Adult 

patients with asthma should be questioned about bronchoconstriction that 

is precipitated by aspirin or other nonsteroidal anti-inflammatory 

drugs.  Nonselective beta-blockers (e.g., atenol and propranolol) can 

cause asthma symptoms and should be avoided by patients with asthma 

(Indicator 6). 
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Treatment of Asthma by Severity 

The NHLBI guidelines state that therapeutic agents to prevent or 

reverse airway hyperresponsiveness are considered first-line therapy. 

Specific asthma therapy must be selected to fit the needs of individual 

patients.  Treatment recommendations are based on severity of disease. 

However, it must be recognized that grading severity is not always 

straightforward.  Criteria for determining the severity of asthma have 

been suggested by the NAEPP Expert Panel.  They are summarized below and 

are based on 1997 NHLBI guidelines.  The severity classification has 

been changed from the chronic mild, chronic moderate, and chronic severe 

groupings in the 1991 NHLBI guidelines to a four step system. 

Mild Intermittent Asthma 

According to NHLBI, mild intermittent asthma is characterized by: 

. intermittent, brief (less than 1 hour) wheezing, coughing, or 

dyspnea up to two times weekly; 

. asymptomatic status and normal PEF between exacerbations; 

. brief exacerbations (from a few hours to a few days) with 

variable intensity; and 

. infrequent nocturnal symptoms (no more than two times a 

month). 

For these patients, asthma symptoms often occur following exercise, 

exposure to irritants or allergens, or respiratory infections.  For 

patients with mild intermittent asthma, the use of short-acting inhaled 

beta2-agonists on an as-needed basis usually suffices.  However, if 

significant symptoms recur or beta2-agonists are required for quick 

relief more than two times a week (except for exacerbations caused by 

viral infections or exercise-induced bronchospasm), the patient should 

be moved to the next step of care.  Patients who experience exercise- 

induced bronchospasm benefit from taking inhaled beta2-agonists, 

cromolyn, or nedocromil shortly before exercise (NAEPP, 1997). 

Mild Persistent Asthma 

According to NHLBI, mild persistent asthma is characterized by: 

. symptoms greater than two times a week but less than one time 

a day; 

. exacerbations that may affect activity; and 
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• nocturnal symptoms more than two times a month. 

The NHLBI Expert Panel recommends that patients with persistent 

asthma at any level of severity should receive daily long term control 

medication.  For persons with mild persistent asthma this is inhaled 

corticosteroids at a low dose, cromolyn, or nedocromil.  Sustained- 

release theophylline is an alternative, but not a preferred, long-term 

control therapy.  Leukotriene modifiers can also be considered, but 

their place in therapy is not fully established.  Short-acting inhaled 

beta2-agonists should be used as needed to relieve symptoms (NAEPP, 

1997). 

Moderate Persistent Asthma 

According to NHLBI, moderate persistent asthma is characterized by: 

• daily symptoms; 

• daily use of inhaled short-acting beta2-agonists; 

• exacerbations that affect activity; 

• exacerbations greater than or equal to two times a week that 

may last days; and 

• nocturnal symptoms more than once a week. 

There are at least three options for patients with moderate 

persistent asthma.  The first option is increasing inhaled 

corticosteroids to a medium dose.  Most patients will benefit from this 

strategy, though infrequent adverse effects may arise.  The second 

option is adding a long-acting bronchodilator to a low-to-medium dose of 

inhaled corticosteroids.  The bronchodilator may be either a long-acting 

inhaled beta2-agonist (e.g., salmeterol) or sustained-release 

theophylline.  Long-acting beta2-agonist tablets, although not 

preferred, may be considered.  The third option is to establish control 

with medium-dose inhaled corticosteroids, then lower the dose and add 

nedocromil.  The panel reviewed literature on this third option and 

found some benefit in three studies and no benefit in another study. 

Therefore, this treatment option is not preferred.  If symptoms are not 

initially controlled with these therapy options, then daily long-term 

control medications should be increased to a high dose of inhaled 

corticosteroids and a long-acting bronchodilator should be added (NAEPP, 

1997). 
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Severe Persistent Asthma 

According to NHLBI, severe persistent asthma is characterized by: 

• continual symptoms; 

limited physical activity; and 

• frequent exacerbations; 

• frequent nocturnal symptoms. 

Patients who are not controlled on maximal doses of long-acting 

bronchodilators and high doses of inhaled anti-inflammatory agents will 

also need oral systemic corticosteroids on a routine, long-term basis. 

The lowest possible dose must be sought and should be administered under 

the supervision of an asthma specialist (NAEPP, 1997). 

Other Management Measures 

The U.S. Preventive Services Task Force (USPSTF) recommends 

pneumococcal vaccination and regular influenza vaccination for those 

with chronic cardiac or pulmonary disease (USPSTF, 1996).  The updated 

NHLBI guidelines recommend annual influenza vaccinations for patients 

with persistent asthma, but their earlier support for pneumococcal 

vaccine has been dropped due to insufficient evidence of benefit 

(Indicator 9)(NAEPP, 1997). 

Care of an Acute Asthma Exacerbation 

Patients at high risk of death from exacerbations should be 

counseled to seek immediate medical care rather than initiate home 

therapy.  Patients at high risk include those with a history of: 

• past sudden severe exacerbation; 

• prior intubation; 

• two or more hospitalizations for asthma in past year; 

• three or more emergency care visits for asthma in the past 

year ; 

• prior admission for asthma to an intensive care unit; 

• hospitalization or emergency care visit within the past 

month; 

• current use of systemic corticosteroids or recent withdrawal 

from systemic corticosteroids; 
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• comorbidity from cardiovascular or chronic obstructive 

pulmonary diseases; 

• serious psychiatric or psychosocial problems (NAEPP, 1997). 

The NAEPP recommends that all patients seen in the emergency 

department or other urgent care setting should be evaluated with a 

complete history in order to identify factors related to high risk of 

mortality.  This history should include: 

• time of onset and cause of current exacerbation; 

• severity of symptoms; 

• all current medications; 

• prior hospitalizations and emergency department visits for 

asthma; 

• prior episodes of respiratory insufficiency due to asthma 

(Indicator 10); and, 

• other potentially complicating illnesses such as cardiac or 

pulmonary disease or diseases worsened by systemic 

corticosteroid therapy (NAEPP, 1997) . 

Further, the NAEPP recommends that all patients presenting to the 

emergency department with an asthma exacerbation should be evaluated 

with at least one measurement of airflow obstruction: 

• peak expiratory flow rate measured with a peak flow meter; or 

• one-second forced expired volume (FEV1) determined by 

spirometry (NAEPP, 1997) (Indicator 11). 

These measures are important for determining appropriate treatment. 

NAEPP recommendations also state that all patients with an exacerbation 

should have an initial physical examination of the chest to assess 

airflow (NAEPP, 1997) (Indicator 13).  At the time of the exacerbation, 

patients on theophylline should have serum theophylline level measured 

(Indicator 12).  All patients should receive initial treatment with 

inhaled beta2-agonists (Indicator 14).  Patients treated with beta2- 

agonists who have an FEVi less than 70 percent of baseline should have 

an FEVi or PEF repeated prior to discharge (NAEPP, 1997) (Indicator 15). 

Patients should be re-evaluated, including PEF or FEVi, after the 

initial dose of bronchodilator and after three doses of inhaled 

bronchodilator (60 to 90 minutes after initiating treatment).  Patients 
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who have persistent symptoms, diffuse wheezes audible on chest 

auscultation, and a PEF or FEVi < 40 percent of predicted or baseline 

should be admitted to the hospital because of higher risks of 

complications and mortality (Indicator 17) (McFadden and Hejal, 1995). 

Patients with a good response to inhaled beta2-agonist treatment should 

be observed for 30 to 60 minutes after the last treatment to ensure 

stability prior to discharge (NAEPP, 1997). 

Listed below are the NAEPP follow-up care recommendations for a 

patient who has been stabilized after an acute exacerbation: 

• Treatment should be given for at least three days (NAEPP, 

1997) . 

• Treatment regimen should include systemic corticosteroids for 

all patients with an FEVi or PEF less than 70 percent of 

baseline (or predicted) at discharge, and for all patients at 

increased risk for potential life-threatening deterioration 

(Indicator 16). 

• A follow-up medical appointment should occur within three to 

five days of discharge (NAEPP, 1997). 

Care of Patients Hospitalized for Asthma 

Patients whose airflow obstruction does not respond to intensive 

bronchodilator treatment require close attention in the hospital.  They 

should be closely monitored and should have oxygen saturation measured 

(Indicator 18).  Supplemental oxygen should be given to most patients to 

maintain the oxygen saturation greater than 90 percent.  Hospitalized 

patients should be followed during the acute phase of the exacerbation 

with lung function measurement (PEF or FEVi) before and after 

bronchodilator therapy.  Thereafter, PEF or FEVi should be measured at 

least once a day until discharge (NAEPP, 1997). 

All patients with asthma who are admitted to the hospital should 

receive systemic corticosteroids (preferably via intravenous route) 

(Indicator 19) and beta2-agonists (Indicator 20).  The administration of 

intravenous methylxanthines to hospitalized adults is controversial 

(Huang, 1993), and is not generally recommended by the NHLBI guidelines 

(NAEPP, 1997).  Oxygen should be given to all patients with an oxygen 

39 



Saturation less than 90 percent (Indicator 21); or with an FEVi or PEF 

less than 50 percent of predicted when arterial oxygen monitoring is not 

available.  Patients with a pC02 greater than 40 should receive at least 

one additional blood gas measurement to evaluate response"to treatment 

(Indicator 22).  Chest physical therapy has not been found to be helpful 

for most patients, and is not recommended in the literature.  Use of 

mucolytics (e.g., acetylcysteine, potassium iodide) should be avoided 

because they may worsen cough or airflow obstruction.  Sedation (i.e., 

with anxiolytics and hypnotic drugs) should be avoided because of its 

respiratory depressant effect (Indicator 23).  Since bacterial and 

mycoplasmal respiratory infections are thought to contribute only 

infrequently to severe exacerbations of asthma, use of antibiotics 

should be reserved for those patients with purulent sputum and/or fever 

(NAEPP, 1997) . 

FOLLOW-UP 

Before discharge from the hospital, the patient's medication should 

be adjusted to an oral and/or inhaled regimen.  This should occur when 

the patient is minimally symptomatic and has little wheezing on chest 

exam.  The NHLBI recommends close medical follow-up during the tapering 

period, but does not specify a follow-up interval.  Since the taper of 

most patients will be finished within 14 days, a follow-up visit within 

that time seems reasonable (Indicator 24) but is not supported by any 

clinical trial evidence.  Discharge medications should include a short- 

acting inhaled beta2-agonist and enough oral corticosteroid to complete 

a course of therapy or to continue until a follow-up visit.  If inhaled 

corticosteroids are to be given, they should be started before the 

course of oral corticosteroids is completed (NAEPP, 1997). 
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2.  ATRIAL FIBRILLATION 

Arisen Brown, MD 

The quality indicators for atrial.fibrillation were developed from 

recent reviews (Pritchett, 1992; Kudenchuk, 1996); results from the 

Framingham Study (Wolf, 1978; Kannel, 1982; Brand, 1985; Wolf 1991); and 

a consensus statement from the American Heart Association (Prystowsky, 

1996).  Additional sources were used for the anticoagulation quality 

indicators:  guidelines from the Fourth American College of Chest 

Physicians (ACCP) Consensus Conference on Antithrombotic Therapy 

(Laupacis, 1995) and an analysis of pooled data from five randomized 

controlled trials of antithrombotic therapy in atrial fibrillation 

(Atrial Fibrillation Investigators, 1994).  Where these core references 

cited studies to support individual indicators, we have referenced the 

original sources.  We also performed narrow MEDLINE searches of the 

medical literature from 1985 to 1997 to supplement these references for 

particular indicators. 

IMPORTANCE 

Atrial fibrillation (AF) is the most common sustained arrhythmia 

encountered in clinical practice, with a prevalence of approximately 

five percent in persons over the age of 65 in the United States 

(Halperin, 1988; Furberg, 1994; Prystowsky, 1996).  Hospital stays are 

longer than for any other arrhythmia, and in 1990, atrial fibrillation 

was the primary diagnosis in approximately 180,000 hospital admissions 

(Bialy, 1992). 

The incidence of atrial fibrillation increases markedly with age. 

Data from the Framingham Study suggest that the prevalence of atrial 

fibrillation is 0.5 percent in the 50 to 59 year old age group and rises 

to 8.8 percent among 80-89 year olds (Kannel, 1982; Wolf, 1991).  In 

addition to increasing age, atrial fibrillation is also associated with 

the presence of structural heart disease (such as rheumatic heart 

disease, heart failure, and coronary heart disease) and non-cardiac 

disorders.  Valvular atrial fibrillation arises in the presence of 
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valvular heart disease, most commonly rheumatic mitral stenosis. 

Nonvalvular atrial fibrillation occurs in the absence of mitral stenosis 

or valvular prostheses.  With the decline of rheumatic valvular heart 

disease in this country, atrial fibrillation is most commonly found in 

patients with hypertensive and ischemic heart disease and heart failure. 

Atrial fibrillation is associated with a significant increase in 

morbidity and mortality.  There are a myriad of symptoms that may 

accompany atrial fibrillation, many of which can be disabling.  In 

addition, the dysrhythmia is associated with a marked increase in risk 

of stroke, systemic emboli, and death.  The rate of stroke in untreated 

patients with atrial fibrillation is approximately five times that of 

persons without atrial fibrillation.  The attributable risk of stroke 

from atrial fibrillation is 1.5 percent for 50 to 59 year olds, rising 

to 30 percent for those aged 80 to 89 (Wolf, 1987).  Risk factors for 

thromboembolism in persons with atrial fibrillation are discussed below. 

SCREENING 

There is no role for screening asymptomatic patients for atrial 

fibrillation. 

DIAGNOSIS 

Although many persons with atrial fibrillation may be asymptomatic, 

with the rhythm disturbance noted incidentally (Brand, 1985), others 

present with clear symptoms.  Symptoms include fatigue, palpitations, 

dyspnea, chest discomfort, presyncope, and dizziness, but are often non- 

specific and may be difficult to attribute to atrial fibrillation.  This 

is particularly true in persons with comorbid cardiac or pulmonary 

disease.  While the symptoms of atrial fibrillation occur more 

frequently at heart rates over 150 beats per minute, some patients, 

particularly the elderly, may be symptomatic at normal heart rates 

because of a loss of organized atrial contractile activity. 

Isolated atrial fibrillation tends to be transient and reversible 

and occurs in the presence of another event or illness, such as 

hyperthyroidism, acute alcohol intoxication, cholinergic intoxication, 

pulmonary conditions that produce hypoxemia (such as pulmonary embolus), 

and non-cardiac surgery.  Atrial fibrillation is found in 9 to 22 
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percent of patients with thyrotoxicosis (Woeber, 1992).  One study found 

that 13 percent of patients in atrial fibrillation with no obvious 

cardiovascular cause had thyrotoxicosis (Forfar, 1979).  It is estimated 

that 35 percent of atrial fibrillation is due to alcoholism and binge 

drinking, especially in younger patients (Kostinen, 1990; Lowenstein, 

1992) .  Stimulant drug use may also play an important role in atrial 

fibrillation in this age group. 

Paroxysmal atrial fibrillation occurs intermittently and is 

unrelated to an acute event or illness.  It may proceed to chronic 

atrial fibrillation, in which atrial fibrillation is the predominant 

rhythm.  Primary (or «lone») atrial fibrillation, which denotes atrial 

fibrillation that arises in the absence of other preexisting conditions 

and with normal left ventricular function by echocardiogram, is a 

diagnosis of exclusion (Prystowsky, 1996).  The majority of this chapter 

will focus on chronic or paroxysmal nonvalvular atrial fibrillation. 

There is controversy about the prognosis of lone atrial 

fibrillation.  Data from Framingham revealed that the relative risk of 

stroke was 4.1 compared with control subjects (Brand, 1985); while data 

from Olmsted County, Minnesota (Kopecky, 1987) showed no increased risk 

of stroke.  However, the two studies defined lone atrial fibrillation 

differently and the study populations were significantly different.  In 

Framingham, lone atrial fibrillation was defined as atrial fibrillation 

occurring in adults in the absence of an acute precipitating factor, 

coronary heart disease, congestive heart failure, rheumatic heart 

disease, or hypertensive heart disease.  In contrast, the Olmsted County 

participants were all under 60 years old, included children, and 

excluded patients with hypertension, diabetes mellitus, chronic 

obstructive pulmonary disease, and other patients who were «ill." The 

Framingham patients were thus older and more likely to be chronically 

ill than those in the Minnesota study. 

Because many conditions can precipitate atrial fibrillation, 

patients with new onset atrial fibrillation should be carefully 

evaluated for reversible causes.  They should be closely questioned 

about stimulant drug use and alcohol use (Indicator 1).  In addition, a 

laboratory evaluation for hyperthyroidism should be performed, including 
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a thyroid stimulating hormone (TSH) level (Forfar, 1979; Woeber,1992; 

Prystowsky,1996) (Indicator 2).  A chest radiograph should be taken to 

evaluate the patient for cardiomegaly, left atrial enlargement, 

pulmonary edema, and other pulmonary processes that may predispose to 

atrial fibrillation (Indicator 3).  Although echocardiograms have been 

recommended to evaluate the presence of structural disease when there is 

no evidence of underlying systemic or metabolic disease (Prystowsky, 

1996), there are no studies on when echocardiogram is indicated in the 

management of atrial fibrillation. 

TREATMENT 

Physicians must consider three therapeutic goals for patients with 

new onset atrial fibrillation:  1) control of ventricular rate, 2) 

restoration and maintenance of sinus rhythm, and 3) prevention of 

thromboembolism.  While rate control is the initial goal of management, 

the risks and benefits of therapy to restore sinus rhythm and prevent 

thromboembolism are largely determined individually.  Therapy to 

maintain normal sinus rhythm remains particularly controversial.  There 

is an ongoing NIH trial, Atrial Fibrillation Follow-up Investigation of 

Rhythm Management (AFFIRM), that will evaluate the relative benefits and 

risks of rate control alone versus attempting to maintain sinus rhythm 

(Prystowsky, 1996).  The prevention of thromboembolism will be discussed 

in the "Follow-up" section. 

Control of Ventricular Rate 

Emergent electrical cardioversion is indicated in patients with new 

onset atrial fibrillation and a rapid ventricular rate complicated by 

concomitant hypotension, pulmonary edema, or evidence of ongoing 

myocardial ischemia or infarction.  Electrical cardioversion is the 

treatment of choice for new atrial fibrillation when emergent rate and 

rhythm control are required. 

In hemodynamically stable patients with chest pain or mild heart 

failure secondary to a rapid ventricular response, intravenous 

medications are indicated.  Intravenous calcium antagonists (such as 

diltiazem or verapamil) or beta blockers (such as esmolol, propranolol, 

or metoprolol) often result in rapid rate control.  Intravenous digoxin 
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slows the heart rate at rest, but has a delayed onset of action, with 

onset at 60 minutes and full effect requiring up to six hours. 

Restoration and Maintenance of Sinus Rhythm 

There are limited data on how and whether sinus rhythm should be 

restored and maintained in treating new onset atrial fibrillation. 

Restoration of sinus rhythm may improve symptoms and hemodynamics, and 

may be associated with increased cerebral blood flow (Prystowsky, 1996). 

In patients with atrial fibrillation who have hypertrophic 

cardiomyopathy and other forms of severe diastolic dysfunction, 

restoring the atrial contribution to ventricular filling may alleviate 

the symptoms of heart failure and syncope, and reduce mortality 

(Kudenchuk, 1996) .  It is also assumed that maintaining sinus rhythm 

lessens the risk of stroke.  However, the data for the efficacy of 

maintaining sinus rhythm on stroke prevention are limited. 

Cardioversion may be achieved through electrical or chemical means. 

It is extremely difficult to compare methods and drugs for cardioversion 

based on the published literature.  Recent-onset or paroxysmal atrial 

fibrillation often reverts spontaneously, and most patients with atrial 

fibrillation can be transiently cardioverted to normal sinus rhythm 

(Lown, 1967).  However, after cardioversion, there are high rates of 

reversion back to atrial fibrillation, with less than 25 percent of 

patients maintaining sinus rhythm at one year (Suttorp, 1993). 

Electrical cardioversion has success rates of 70 to 85 percent, in 

selected populations, with declining rates as patient age and the 

duration of atrial fibrillation increases (Arnold, 1992; Van Gelder, 

1991) . 

There are minimal data from randomized clinical trials comparing 

the efficacy of any one drug over the others for restoration and 

maintenance of sinus rhythm in new onset atrial fibrillation. 

Therefore, selection of an antiarrhythmic agent should be individualized 

and will depend in part on renal and hepatic function, concomitant 

illnesses and drugs, and cardiovascular function (Prystowsky, 1996).  In 

addition, as discussed above, the efficacy of maintaining normal sinus 
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rhythm is unproven.  For these reasons, our indicators will not focus on 

maintenance of sinus rhythm. 

FOLLOW-UP 

Chronic atrial fibrillation is defined as atrial fibrillation of 

greater than 48 hours known duration. 

Rate Control 

For long term rate control, there are several potential treatment 

options.  Patients with depressed atrioventricular node function may 

have adequate ventricular rate control and have no need for further 

therapy.  However, even among patients whose heart rate is controlled at 

rest, changes in autonomic tone may result in excessive rates during 

exercise and may contribute to a tachycardia-mediated cardiomyopathy. 

While several studies have compared heart rates of patients on 

digoxin, beta blockers, and calcium antagonists, there are no data from 

randomized clinical trials comparing the efficacy of any one of these 

drugs over the others for controlling symptoms or maintaining quality of 

life (Prystowsky, 1996).  Therefore, our indicators will not focus on 

methods for rate control in chronic atrial fibrillation. 

Prevention of Thromboembolism 

Thromboembolism is a common and potentially devastating 

complication of chronic atrial fibrillation.  Seventy-five percent of 

the thromboembolic events associated with atrial fibrillation involve 

the brain (Kudenchuk, 1995).  Stroke in the majority of patients with 

atrial fibrillation is believed to be due to embolization of stasis- 

induced thrombi formed in the left atrium, especially the left atrial 

appendage.  However, large percentages of patients with atrial 

fibrillation also have hypertension and carotid artery stenosis, both of 

which are additional risk factors for stroke.  As a result, 25 percent 

of strokes in this population are believed to be due to intrinsic 

cerebrovascular disease, other cardiac sources of embolism, and aortic 

arch atheroma.  It is also noteworthy that there does not appear to be a 

difference in the stroke rates of atrial fibrillation patients with and 

without carotid stenosis.  Thus, the literature does not support routine 
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carotid ultrasound for patients with atrial fibrillation (Prystowsky, 

1996). 

Studies show that two groups of patients should definitely receive 

anticoagulant therapy: patients with valvular atrial fibrillation and 

those undergoing elective cardioversion.  Patients with atrial 

fibrillation secondary to mitral valve disease (particularly mitral 

valve stenosis) have a 17-fold higher risk of a thromboembolic 

complications than age-, sex-, and blood pressure-matched controls, with 

30 to 75 percent of this group sustaining an embolic event in the 

absence of anticoagulation (Wolf, 1978; Sherman, 1986; Siegel, 1987). 

Patients with chronic atrial fibrillation undergoing elective 

cardioversion without anticoagulation have a seven times higher risk of 

thromboembolism than those on anticoagulant therapy (Bjerkelund, 1969). 

Recommendations for the majority of patients with chronic or 

paroxysmal atrial fibrillation, who do not fit into either of the above 

categories, are less clear cut.  These patients can be stratified into 

those at low risk and those at high risk for thromboembolism.  Pooled 

data from five randomized controlled trials suggest that the risk 

factors for stroke in patients with atrial fibrillation include prior 

stroke or transient ischemic attack (TIA), diabetes, a history of 

hypertension, age over 65, congestive heart failure, and coronary heart 

disease (Atrial Fibrillation Investigators, 1994; Stroke Prevention in 

Atrial Fibrillation Investigators, 1992a).  In these patients, the 

annual risk of stroke is five percent or more.  Age is a particularly 

important risk factor, and in patients over the age of 75, the risk of 

stroke without oral anticoagulation appears to outweigh the risk of 

intracranial hemorrhage on warfarin.  In contrast, patients with atrial 

fibrillation under 65 years of age, who do not have risk factors for 

stroke, have an annual stroke risk of one percent or less.  An 

intermediate group of patients, those between the ages of 65 and 75, 

have an annual risk of stroke of two to four percent.  Additional 

echocardiographic predictors of stroke include left atrial enlargement 

and impaired left ventricular function (Stroke Prevention in Atrial 

Fibrillation Investigators, 1992b).  The clinical factors and 
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transthoracic echocardiogram can be combined to identify patients in 

atrial fibrillation with high risk of thromboembolism. 

Transesophageal echocardiogram provides better visualization of the 

left atrial appendage and may identify thrombi or areas of stasis in the 

left atrial or left atrial appendage.  However, there are insufficient 

clinical data to recommend routine transesophageal echocardiography for 

risk stratification for patients with atrial fibrillation (Prystowsky, 

1996), and our indicators do not specify any mandatory use for 

transesophageal echocardiogram. 

Use of Anticoagulation 

Several recent randomized controlled trials have evaluated the 

efficacy of oral anticoagulation and antiplatelet agents for stroke 

prevention in atrial fibrillation.  An intention-to-treat analysis of 

five randomized controlled trials1 that evaluated warfarin compared to 

placebo showed a mean reduction in ischemic stroke of approximately 70 

percent on therapy, using international normalized ratios (INRs) ranging 

from 1.8 to 4.2 (Atrial Fibrillation Investigators, 1994).  There was an 

even greater reduction in the on-therapy analysis, and warfarin 

decreased the rate of death by 33 percent. 

Warfarin can be difficult to take, requires frequent monitoring, 

and may require substantial dietary modification.  However, the most 

significant risk of warfarin therapy is the risk of bleeding.  Risk 

factors for bleeding on oral anticoagulants for atrial fibrillation vary 

from study to study, depending on the patient population (Fihn, 1993; 

Levine, 1995; Fihn, 1996; The Stroke Prevention in Atrial Fibrillation 

Investigators, 1996) .  Known risk factors for bleeding in patients on 

anticoagulant therapy include the intensity of the anticoagulation, the 

duration of therapy, and the use of other drugs that affect hemostasis 

(Levine, 1995; Fihn, 1996).  There is some disagreement over the 

Atrial Fibrillation, Aspirin, And Anticoagulant Therapy Study 
(AFASAK), Boston Area Anticoagulation Trial for Atrial Fibrillation 
(BAATAF), Canadian Atrial Fibrillation Anticoagulation (CAFA), Stroke 
Prevention in Atrial Fibrillation (SPAF), Stroke Prevention in 
Nonrheumatic Atrial Fibrillation (SPINAF). 
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association between hemorrhage on warfarin and several other factors, 

among them increasing patient age, hypertension, prior gastrointestinal 

hemorrhage, renal disease, and a history of cerebrovascular disease 

(Levine, 1995; Fihn, 1993).  In the five randomized controlled trials of 

warfarin and aspirin, a bleed was labeled major if it required a 

transfusion or hospitalization or if it involved a critical anatomic 

region, such as an intracranial or paraspinal hemorrhage (Laupacis, 

1995).  The combined risk of major bleeding for the patients in these 

five studies (mean age 65 years) was 1.0 percent in the control patients 

and 1.3 percent in the warfarin-treated patients.  Among patients over 

75, there was only one intracranial hemorrhage.  However, other data 

suggest that older patients and those who are less closely monitored are 

more likely to have major bleeding.  One study found that patients over 

75 had a much higher risk of major hemorrhage during anticoagulation, 

using INRs of 2.0 to 4.5 (mean 2.7), than those younger than 75 (SPAF 

II, 1994). 

The effectiveness of stroke prevention in atrial fibrillation is 

less clear for aspirin than for warfarin.  Three clinical trials have 

evaluated aspirin versus placebo for stroke prevention.  Using doses of 

aspirin ranging from 75 to 325 mg per day, there was an overall risk 

reduction of 25 percent (range 14 to 44 percent) (Petersen, 1989; SPAF, 

1991; EAFT, 1993) .  However, direct comparisons have found aspirin to be 

significantly less effective than warfarin for preventing atrial 

fibrillation-related stroke (Petersen, 1989; SPAF, 1991; EAFT, 1993). 

The following recommendations have been made by the American 

College of Chest Physicians (ACCP) Consensus Conference on 

Antithrombotic Therapy (Laupacis, 1995): 

•  All patients over 65 years old with atrial fibrillation and 

those patients under 65 years old with one or more risk factors 

for stroke (such as previous TIA or stroke; a history of 

hypertension, even if controlled; heart failure; diabetes; 

coronary heart disease; or thyrotoxicosis) should be strongly 

considered for oral anticoagulant therapy with a target INR of 

2.0 to 3.0. 
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• Patients over 65 years old with atrial fibrillation and those 

patients under 65 years old with one or more risk factors for 

stroke who have contraindications to anticoagulation or who 

decline warfarin should receive aspirin at a dose of 325 mg per 

day. 

• For patients in atrial fibrillation between 65 and 75 years old 

who do not have any risk factors for stroke, the decision 

between oral anticoagulants and aspirin should be based on 

patient and physician assessment of the potential benefits 

relative to the risk and inconvenience of therapy. 

• Patients under 65 years of age with no risk factors for stroke 

can receive aspirin alone or no antithrombotic therapy. 

Our proposed indicators on anticoagulation for atrial fibrillation 

stem from these recommendations (Indicators 4, 5, and 6). 

Anticoagulation for Cardioversion 

Both electrical and chemical cardioversion of atrial fibrillation 

can be complicated by systemic emboli.  The risk of stroke in this 

situation is three to five percent.  The likelihood of thromboembolism 

increases in older persons and in persons with a history of prior 

embolic events, coronary heart disease, heart failure, hypertension, and 

long duration atrial fibrillation (Bjerkelund, 1969; Prystowsky, 1996). 

No randomized controlled trials have evaluated the effectiveness of 

anticoagulation prior to cardioversion, however, as stated above, the 

rates of thromboembolism without anticoagulation range from 30 to 75 

percent (Wolf, 1978; Sherman, 1986; Siegel, 1987). 

Patients with atrial fibrillation of unknown duration or for more 

than 48 hours should receive at least three weeks of anticoagulation 

with warfarin prior to either electrical or pharmacological 

cardioversion and at least four weeks after cardioversion. 

Alternatively, immediate cardioversion preceded by intravenous heparin 

and followed by four weeks of warfarin may be used in those without 

thrombi on transesophageal echocardiography.  Those with atrial thrombi 

should get warfarin if they are candidates for anticoagulation.  If not, 

they should receive aspirin.  The Assessment of Cardioversion Using 



Transesophageal Echocardiography (ACUTE) Pilot Study suggested that 

transesophageal echocardiography (guided cardioversion with short term 

anticoagulation) was a safe means of providing cardioversion earlier 

than would be possible with conventional therapy (Klein, 1997). 

Although it is routinely suggested that persons with atrial fibrillation 

of recent onset (less than 48 hours) can be cardioverted without 

anticoagulation, emboli have been seen in patients cardioverted from 

atrial fibrillation of only a few days duration (Arnold, 1992). 

However, a recent study suggests that in patients who are clinically 

estimated to have had atrial fibrillation for less than 48 hours, there 

is a low likelihood of thromboembolism related to cardioversion 

(Weigner, 1997) (Indicators 7 and 8). 

Monitoring anticoagulation 

Patterns of monitoring warfarin are highly variable, and it is not 

known how frequently the INR must be monitored to attain stable control. 

Patients with atrial fibrillation newly started on warfarin should have 

an INR checked within one week (Errichetti, 1984).  Most patients are 

followed at intervals ranging from two to five weeks.  Patients with a 

stable INR can be followed at intervals of up to eight to ten weeks 

(Film, 1994).  However, frequent monitoring may not always be necessary; 

in one study, 89 percent of patients required no change in warfarin dose 

on more than 50 percent of visits (Errichetti, 1984).  Therefore, our 

indicators on monitoring anticoagulation focus on initiation of warfarin 

or changing warfarin in dose (Indicators 9 and 10). 
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3.  CEREBROVASCULAR DISEASE 

Beatrice A. Golonib, MD, PhD 

The development of quality indicators for stroke prevention and 

treatment began with a MEDLINE search of English language review 

articles from 1992 to 1996.  More targeted searches on carotid 

endarterectomy, hypertension, antiplatelet therapy, anticoagulation, and 

thrombolysis were then performed to supplement the original group of 

articles.  In addition, selected clinical studies referenced in review 

articles were retrieved when relevant to the development of specific 

preventive or therapeutic indicators. 

IMPORTANCE 

Stroke is a leading cause of death and disability in developed 

countries (Feinberg, 1996).  The incidence of stroke is estimated at one 

to ten per 1000 persons aged 60 years and older (Brodedrick, Phillips et 

al., 1989; Phillips and Whisnant, 1992).  New or recurrent stroke 

affects approximately 550,000 persons in the U.S. each year, for an 

average of approximately one stroke each minute (Post-Stroke 

Rehabilitation Guideline Panel, 1995; Brickner, 1996).  Stroke is the 

third leading cause of mortality in the U.S. (Brickner, 1996), 

accounting for approximately 150,000 deaths each year (Taylor et al., 

1996).  Stroke accounts for ten to 12 percent of all deaths in 

industrialized countries (Bonita, 1992).  Mortality among those who have 

had a stroke is approximately 17 to 34 percent at one month, and 25 to 

40 percent at one year (Post-Stroke Rehabilitation Guideline Panel, 

1995).  Eighty-eight percent of deaths attributed to stroke occur in 

people over the age of 65 (Bonita, 1992).  Stroke is also the leading 

cause of serious disability in the U.S. with over three million people 

living with disability from stroke (Post-stroke Rehabilitation Guideline 

Panel. 1995).  Of those who survive to one year after the incidence of 

stroke, one-third will no longer be able to live independently 

(Humphrey, 1995).  The economic burden of stroke was estimated to be $30 
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billion in 1993, with $17 billion in direct medical costs and $13 

billion in costs associated with lost earnings (Taylor et al., 1996). 

"Stroke" is a generic term for a clinical syndrome that includes 

focal cerebral infarction (ischemic stroke), focal hemorrhage in the 

brain, and subarachnoid hemorrhage.  "Infarction" refers to necrosis 

defined at microscopic examination and inferred from neuroimaging 

(Phillips, 1992).  Transient ischemic attacks (TIAs) are arbitrarily 

distinguished from strokes, and refer to ischemic deficits (acute, focal 

neurologic symptoms resulting from vascular disease) that persist for 

less than 24 hours (Humphrey, 1995; Gress 1994).  The majority of TIAs 

last from five to 15 minutes (Kelley et al., 1992).  Some events 

designated as TIAs by this clinical definition will have infarction 

demonstrated by computed tomography (CT) or magnetic resonance imaging 

(MRI) studies (Gress, 1994).  The incidence of TIAs is 0.5 per 1000 

people (Humphrey, 1995).  The risk of stroke after TIA is highest in the 

first year, and approximately 30 percent in five years (Humphrey, 1995). 

In patients with carotid stenosis of unspecified degree, the risk of 

stroke is approximately ten to 12 percent in the first year after TIA 

(Humphrey, 1995). 

SCREENING 

Screening for reversible risk factors for cerebrovascular disease 

(CVD), specifically hypertension and cigarette smoking, is widely 

advocated because it may lead to treatment that reduces the rates of 

stroke and death.  Hypertension and smoking are risk factors not only 

for cerebrovascular but for cardiovascular and other diseases, which 

increases the utility of screening for these factors.  Additional 

discussion of the benefits of intervention for these risk factors is 

discussed below in the section on Primary and Secondary Prevention. 

The physical exam (auscultation) for carotid bruits is neither 

sensitive nor specific for carotid stenosis.  In one evaluation, 

specificity was 70 percent and sensitivity was 57 percent for 70 to 99 

percent of stenosis cases (Humphrey, 1995; Brown et al., 1994).  Because 

data do not clearly support intervention (i.e., carotid endarterectomy) 

to reverse even tight stenosis in asymptomatic patients, the utility of 
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screening asymptomatic patients for CVD through auscultation of carotid 

bruits is currently limited (UPSTF, 1996). 

Primary and Secondary Prevention 

Hypertension 

The most well-identified predictor of stroke, hypertension is a 

factor in nearly 70 percent of strokes (Bronner, 1995).  Meta-analysis 

has shown a 10 to 12-fold increase in the risk of stroke for people in 

the high category of diastolic blood pressure (mean: 105 mm Hg) compared 

with the lowest category (mean: 76 mm Hg) (Bronner, 1995).  Moreover, 

reduction in diastolic blood pressure has been shown to reduce the risk 

of cardiovascular events, particularly stroke, in persons aged 60 to 79 

years (Phillips, 1992).  Screening and treatment for hypertension are 

covered in another Chapter 5. 

Smoking 

Cigarette smoking is a major independent risk factor for both 

ischemic and hemorrhagic stroke.  Smokers have a significant (50%) 

increased risk of stroke compared with nonsmokers, and the risk appears 

to increase in a dose-response manner (Bronner et al., 1995).  The risk 

of stroke for former smokers is lower than that for current smokers, 

with reductions of 30 to 40 percent in the first two to five years after 

smoking cessation (Bronner et al., 1995).  Screening for smoking, and 

smoking cessation, are covered in another chapter. 

Anticoagulation  for Atrial Fibrillation 

Ätrial fibrillation affects about one percent of the general 

population, six percent of people over age 65, and ten percent of those 

over age 75.  Nonvalvular atrial fibrillation is estimated to cause 

75,000 strokes each year in the U.S., with an annual stroke risk of 

approximately three to eight percent (Gorelick, 1995).  Warfarin reduces 

the risk of arterial thromboembolism by an average of 70 percent 

(Feinberg, 1996; MAST-I Group 1995; Gorelick, 1995).  There is consensus 

that anticoagulation in selected patients should be used to reduce risk 

of stroke with atrial fibrillation  (Indicator 3 and 4) (Dalen, 1994). 

Use of anticoagulation for atrial fibrillation is covered in another 

chapter. 
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Other Measures 

Although glucose intolerance is associated with increased risk of 

stroke, the preventive role of strict glycemic control remains uncertain 

(Bronner, 1995).  The population attributable risk of stroke associated 

with obesity is 15 to 25 percent (Bronner, 1995).  Some of this effect 

is probably modified by hypertension, dyslipidemia, and glucose 

intolerance, although an independent association has also been observed 

(Bronner, 1995).  However, the effect of obesity control on stroke is 

uncertain.  Evidence of the relationship between serum cholesterol level 

and risk of stroke is mixed.  If trials with clofibrate are excluded, no 

appreciable association has been found between cholesterol-lowering 

treatment and risk of fatal or nonfatal stroke, although some studies 

have shown a trend toward benefit (Scandinavian Simvastatin Survival 

Study Group, 1994; Shepherd et al., 1995).  Trials have shown clofibrate 

to be associated with an increased risk of fatal stroke and a decreased 

risk of nonfatal stroke (Bronner, 1995). 

Observational studies have shown physical activity to be inversely 

related to risk of ischemic and hemorrhagic stroke in men and women 

(Bronner, 1995); however, this relationship could be mediated in part by 

a reduced ability to exercise in those with preexisting atherosclerotic 

disease.  Use of aspirin in primary prevention in middle-aged 

individuals failed to demonstrate a significant positive or negative 

effect on the incidence of all types of stroke in two large trials. 

Moreover, in the Physician's Health Study, a significant increase in 

hemorrhagic stroke and a trend to increase in all types of stroke was 

noted.  In the British Doctor's Trial, a significant increase in 

disabling stroke was seen.  A meta-analysis of observational studies 

found no apparent association between risk of stroke and post-menopausal 

estrogen replacement therapy (Bronner, 1995).  The role of antioxidants 

in stroke remains to be clarified.  Because each of these associations 

are either weak or inconclusive, we will not address them in the quality 

indicators. 
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DIAGNOSIS 

Neurological  Examination 

Stroke and TIA are largely clinical diagnoses, often primarily 

based on history.  Current review articles delineating the diagnostic 

process for stroke and TIA do not focus on -- indeed, often fail to 

mention — the neurological examination (Poole, 1994; Pryse-Phillips 

1994) .  Evidence from one study on the utility of clinical examination 

found that history and physical exam together allowed accurate diagnosis 

in 77 percent of cases (Chimowitz et al., 1990); however, the majority 

of this may be derived from history alone, and 77 percent may be too low 

a sensitivity to preclude the need for routine use of neuroimaging. 

Formal scored neurologic exams such as the National Institutes of Health 

Stroke Scale or the Canadian Neurological Scale have been found to: 1) 

correlate with infarct size (Brott et al., 1989);  2) predict prognosis; 

and 3) demonstrate utility in guiding treatment — for example, by 

identifying patients at higher risk of hemorrhagic transformation if 

treated with heparin or tissue plasminogen activator (TPA) (Toni et al., 

1996) .  Findings from a neurological examination may appear consistent 

with a nonstroke etiology and may direct evaluation toward other 

diagnoses.  Furthermore, an initial neurological examination will permit 

ongoing assessment of subsequent recovery or deterioration. 

Nonetheless, there are no data to verify that the physical examination 

changes therapeutic management if neuroimaging is routinely performed. 

Moreover, the difficulty of rating the neurological physical examination 

retrospectively on chart review is formidable enough to warrant 

excluding it from the quality indicators. 

CT Scan or MRI 

After a presumed stroke, CT or MRI studies are commonly recommended 

to differentiate hemorrhagic from ischemic stroke, because management 

for the two types of stroke may differ (Humphrey, 1995; Brown et al., 

1994) .  Debate remains on whether CT is indicated in all instances of 

presumed stroke or TIA.  The American Heart Association (AHA), like many 

others (Wardlaw, 1994), advocates the use of CT or MRI in all patients 

acutely, as seen in its Guidelines for Management of Patients with Acute 
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Ischemic Stroke (AHA, 1994).  Opponents of this position cite the costs 

of CT and the data indicating that CT does not affect the rate of 

misdiagnosis (Allison, 1994).  For this reason, we do not propose an 

indicator for routine use of CT in patients presenting with stroke, 

although routine use of neuroimaging is probably appropriate.  However, 

thrombolytic, anticoagulant, and antiplatelet therapy are clearly 

inappropriate in hemorrhagic stroke, and an estimated 24 percent of 

hemorrhagic strokes may have been misdiagnosed as infarcts in the pre-CT 

era (Phillips, 1992; Drury et al., 1984).  Because of this, we have 

included an indicator requiring that CT or MRI be performed before 

initiation of each of these treatments (Indicators 1 and 2). 

TREATMENT 

Treatment of Acute Stroke 

There is no proven medical treatment for acute stroke.  Dextran has 

not been shown to be beneficial, and trials of calcium antagonists, 

steroids, and glycerol are inconclusive (Humphrey, 1995).  Heparin has 

been used for many years in the treatment of stroke, but the data 

supporting its use are inadequate (Wityk et al., 1994).  Although many 

elect to treat mild stroke cases acutely with anticoagulation (Humphrey, 

1995), there is currently no clear indication for heparin in acute 

stroke (Wityk et al., 1994; AHA, 1994).  Therefore, we have not 

developed an indicator for the use of heparin.  Thrombolytic therapy 

(which is discussed below) and neuroprotective agents may prove useful 

in selected patients, but investigation is ongoing to clarify the 

patient population for whom benefit most clearly exceeds risk.  Data on 

aspirin have, until this year, been equivocal.  However, results of the 

International Stroke Trial and the Chinese Aspirin Stroke Trial being 

reported this year will, it appears, give conclusive evidence in support 

of aspirin treatment (Dr. Jeff Saver, personal communication). 

Nonetheless, it would not be appropriate at present to include use of 

aspirin as a quality indicator. 

Thrombolysis 

Early studies failed to uniformly demonstrate benefit to stroke 

outcomes with thrombolytic therapy (Levine, 1992).  Although instances 
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of sustained and significant neurological improvement have been 

demonstrated with thrombolysis (Hund, 1995), identification of the 

patient subgroup most likely to benefit is difficult (e.g., those with 

moderate-to-severe neurologic deficit and without extended infarct signs 

on initial CT scan) (Hacke et al., 1995).  Recent results have not 

entirely settled the matter.  Four trials of early thrombolysis after 

stroke were identified in MEDLINE for the period 1995 to 1996.  One 

trial found a nonsignificant trend toward worse outcomes (i.e., both 

death and disability) in those assigned to thrombolysis (Donnan, 1996). 

A second trial found an increase in mortality in the group assigned to 

thrombolysis at ten days (p < .002) and at six months (p < .06) (Europe 

Study Group, 1996).  Another trial found a "marginal" nonsignificant 

reduction in both death and severe disability with thrombolysis (MAST-I, 

1995).  The fourth trial found that some functional measures and 

neurologic outcome were improved with thrombolysis in selected patients; 

however, the authors cautioned that identification of the appropriate 

subgroup was difficult and that "therefore, since treating ineligible 

patients is associated with an unacceptable increase of hemorrhagic 

complications and death, intravenous thrombolysis cannot currently be 

recommended for use in an unselected population of acute ischemic stroke 

patients" (Hacke, 1995).  Data suggest that there is benefit in 

moderate-dose TPA given early.  Indeed, national guidelines on TPA use 

have been published by the AHA (1994) and the American Academy of 

Neurology (1996) .  Continued efforts may clarify more effectively which 

patients are suitable candidates for thrombolytic treatment, and the use 

of TPA as thrombolytic therapy may be appropriate for a quality 

indicator in the future. 

Treatment  of Hypertension in Acute Stroke 

High blood pressure after acute stroke is common and often resolves 

spontaneously.  Reduction in blood pressure may worsen outcome (Reid, 

1993) .  Because of concerns that ischemic brain damage may be worsened 

with efforts to control blood pressure after stroke (Powers, 1993), the 

AHA recommends that hypertension in the setting of acute ischemic stroke 

be treated rarely and cautiously (Emergency Cardiac Care Committee and 
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Subcommittees 1992; O'Connell, 1996).  Treatment may be acceptable in 

the following circumstances: 

1) systolic blood pressure exceeding 220 mm Hg, or diastolic blood 

pressure exceeding 130 mm Hg; 

2) presumed hypertensive encephalopathy; 

3) myocardial ischemia; 

4) congestive heart failure; 

5) worsening renal function; 

6) aortic dissection; 

7) proven cerebral hemorrhage (Humphrey, 1995; Wityk, 1994). 

Some maintain that pre-stroke antihypertensive treatment should be 

continued in the post-stroke period (O'Connell, 1996), but there is 

agreement that no treatment should be added merely for management of 

acute elevations of blood pressure, barring exceptional circumstances. 

Because of the difficulties of retrospectively ascertaining by chart 

review an exceptional circumstance such as "presumed hypertensive 

encephalopathy," and because of the ongoing debate on the advisability 

of continuing prior antihypertensive treatment during the acute stroke 

period, no indicator on the use of antihypertensive treatment in acute 

stroke has been formulated. 

Treatment of Known Cerebrovascular Disease: Secondary Prevention 

The risk of stroke in patients with a carotid stenosis who have had 

a TIA is approximately ten percent per year (Humphrey, 1995).  The risk 

of stroke in patients with a previous hemispheric stroke is five to 20 

percent per year, with an average five-year recurrence rate of 50 

percent. (Moore, 1993).  Therefore, there is a need for interventions 

that reduce the high rates of stroke in those with prior symptomatic 

CVD. 

Carotid Doppler/Duplex Ultrasound  to Detect  Carotid Stenosis 

The North American Symptomatic Carotid Endarterectomy Trial 

(NASCET, 1991) and the European Carotid Surgery Trial (ECST, 1991) found 

that patients with a TIA or nondisabling stroke involving carotid 

symptoms, and with 70 to 99 percent internal carotid stenosis on the 

appropriate side, had 7 5 percent fewer strokes after carotid 
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endarterecomy than with antiplatelet medication alone over a two to 

three year follow-up period.  The risk of post-TIA stroke was reduced to 

two to three percent per year (Humphrey, 1995; North American 

Symptomatic Carotid Endarterectomy Trial Collaborators, 1991; European 

Carotid Surgery Trialists" Collaborative Group 1991) with an absolute 

risk reduction in ipsilateral stroke of 17 percent in NASCET (North 

American Symptomatic Carotid Endarterectomy Trial Collaborators, 1991). 

For this reason, it is recommended that patients who have suffered a TIA 

or stroke with recovery and who have a tight symptomatic stenosis should 

be offered surgery, with an explanation of the risks and benefits 

(Humphrey, 1995; Ad Hoc Committee, 1995).  The reported benefits 

depended on a perioperative (30 day) complication rate of stroke or 

death of no more than six percent, and a perioperative rate of major 

stroke or death of less than two percent (Barnett, 1995).  Surgical risk 

of carotid endarterectomy varies from one to 25 percent (Humphrey, 1995) 

and is institution- and surgeon-specific.  Benefit is greatest if 

surgery is performed soon after TIA or stroke with recovery, because the 

risk of a recurrent event is highest in the first six months after an 

initial event.  Therefore, it has been recommended that patients be 

assessed within a few days of symptoms and prepared for surgery, if 

appropriate, within two weeks after TIA and six to eight weeks after 

strokes with recovery (Indicator 6) (Humphrey, 1995). 

In a European trial of carotid surgery, the surgical risk was found 

to outweigh the benefit if there was symptomatic carotid stenosis of 29 

percent or less (European Carotid Surgery Trialists' Collaborative 

Group, 1991).  The AHA has issued guidelines that identify carotid 

endarterectomy as inappropriate in patients with the following 

conditions: 

1) moderate stroke with stenosis of less than 50 percent, not on 

aspirin; 

2) single TIA with stenosis of less than 50 percent, not on 

aspirin; 

3) high-risk patient with multiple TIAs and stenosis of less than 

50 percent, not on aspirin; 
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4) high-risk patient with mild or moderate stroke and stenosis of 

less than 50 percent, not on aspirin; 

5) global ischemic symptoms with stenosis of less than 50 percent; 

or, 

6) acute dissection, asymptomatic on heparin (Ad Hoc Committee 

AHA, 1995) . 

The relative harm or benefit associated with carotid endarterectomy in 

patients with intermediate degrees of stenosis remains to be clarified. 

Experts agree that the results of Doppler/duplex ultrasound are 

highly operator-dependent.  Nonetheless, patients with carotid- 

distribution TIAs, small stroke, or stroke with recovery merit 

evaluation with Doppler/duplex ultrasound to detect severe carotid 

stenosis, so that candidacy for carotid endarterectomy can be determined 

(Indicator 5) (Humphrey, 1995; Wityk, 1994).  There is no consensus that 

routine arteriography is needed before carotid endarterectomy  (Dawson, 

1993).  Because morbidity and mortality from carotid endarterectomy is 

operator-dependent, the surgeon's skill must be taken into account in 

the final decision to perform carotid endarterectomy; however, referral 

for endarterectomy is clearly appropriate.  Because of the potential 

difficulties of operationalizing "small stroke" and "stroke with 

recovery," we have confined our quality indicator to referral for 

carotid endarterectomy in persons diagnosed with TIA. 

Antiplatelet Agents 

Patients with TIA or stroke with recovery merit antiplatelet 

treatment, usually with aspirin.  Patients with monocular or hemispheric 

TIAs have a stroke risk of ten to 30 percent within one year of symptom 

onset, which continues at six percent per year thereafter, and an 

overall stroke risk of 35 to 50 percent within five years of symptom 

onset (Moore, 1993).  In multiple studies (The Canadian Cooperative 

Study Group, 1978; Bousser et al., 1983; UK-TIA Study Group, 1991; ESPS, 

1987; ATC, 1994) and one meta-analysis (Sze et al., 1988), aspirin has 

been shown to reduce the combined risk of stroke and death in patients 

with TIA by 15 to 42 percent.  Data are inconclusive on the optimal dose 

of aspirin.  Ticlopidine may be more effective than aspirin but may 

cause skin rash, diarrhea, and reversible neutropenia or, occasionally, 
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irreversible bone marrow failure (Humphrey, 1995).  Therefore, it is 

usually reserved for patients who are allergic to aspirin or who have 

had cerebrovascular events while taking aspirin.  Some studies have 

shown little or no effect of aspirin on stroke risk in women (The 

Canadian Cooperative Study Group, 1978; Sherman, 1992; UK-TIA Study 

Group, 1988), which is akin to the finding by some of no benefit from 

aspirin for secondary prevention of myocardial infarction in women 

(Breddin et al., 1980).  However, other trials, such as the French 

"AICLA" studies, have found aspirin to provide a magnitude of stroke 

risk reduction in women comparable with that seen in men (Bousser et 

al., 1983). 

Anticoagulation 

In patients with TIA, nonhemorrhagic small stroke, or stroke with 

recovery, warfarin is indicated for persons with definite cardiac emboli 

or atrial fibrillation (Humphrey, 1995).  In these persons, warfarin has 

been found to reduce the risk of subsequent stroke by 60 to 70 percent 

compared with placebo (Antiplatelet Trialists' Collaboration, 1994). 

The risk of serious bleeding was three percent per year, with 1.2 

percent intracranial bleeds.  This compares with a non-significant, 17 

percent reduction in stroke with 300 mg/day of aspirin.  Anticoagulation 

for atrial fibrillation is addressed in another chapter.  Difficulty in 

identifying the presence or absence of a definite cardiac source from 

chart abstraction precludes development of a quality indicator for 

anticoagulation for embolic disease.  Moreover, while some recommend 

immediate anticoagulation for mild defects, with an 11 day delay in 

initiation for more severe defects (Humphrey, 1995), timing will not be 

included in the quality indicators because of the potential difficulties 

in quantifying severity of stroke from medical record abstraction. 

FOLLOW-UP 

Antihypertensive Treatment 

Data on the treatment of hypertension after stroke are mixed.  Some 

evidence suggests that there is benefit in blood pressure reduction. 

Other studies have found a J-shaped relationship between post-stroke 

diastolic blood pressure and stroke recurrence, with an optimal 
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diastolic pressure of 80 to 85 mm Hg.  One study found no reduction in 

recurrence with antihypertensive treatment (O'Connell, 1996).  Current 

evidence does not demonstrate that benefits of blood pressure reduction 

after stroke clearly exceed risks.  For this reason, no indicator has 

been generated regarding blood pressure reduction as a secondary 

prevention measure. 

Rehabi1itation 

It is widely agreed that efforts to restore function through post- 

stroke rehabilitation are important, and guidelines such as those by the 

Agency for Health Care Policy and Research have been issued (DHHS, 

1995).  Most gains occur within the first six months, although minimal 

additional improvement may occur for an additional six months.  Patients 

are viewed as unsuitable for rehabilitation if their functional loss is 

minimal, or if their "rehabilitation potential" is low due to loss of 

cognitive skills or other severe deficits in which meaningful recovery 

is unlikely.  Unfortunately, assessment of the potential for 

rehabilitation is an inexact science (Post-stroke Rehabilitation 

Guideline Panel, 1995; Brummel-Smith, 1995) and would be difficult to 

ascertain from medical record review.  Therefore, no indicators have 

been developed on the use of post-stroke rehabilitation. 

Smoking Cessation 

Smoking promotes atherosclerosis and is a leading risk factor for 

CVD (DHHS, 1989).  General counseling of smokers is covered in another 

chapter.  Although no studies exist to demonstrate the benefit of 

smoking cessation in known CVD, smoking has been shown to be related to 

the likelihood of first stroke in a dose-dependent manner (Bronner et 

al., 1995).  Additionally, there is general consensus that patients at 

risk for stroke should not smoke.  Our indicators specify the need for 

smoking cessation counseling in patients who have presented with TIA 

(Futrell and Millikan, 1996) (Indicators 7 and 8).  Although it is 

appropriate to provide smoking cessation counseling to patients who have 

had a small stroke and who remain functional, the difficulty of 

estimating the stroke size and of understanding patients post-stroke 

functional status from a retrospective review of the medical record 
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makes it complicated to write a counseling indicator for all post-stroke 

patients. 
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE 

Beatrice Golomb, MD, PhD 

The approach to developing quality indicators for the diagnosis and 

treatment of chronic obstructive pulmonary disease (COPD) was based 

primarily on an evaluation of English language review articles.  In 

addition, targeted MEDLINE literature searches identified randomized 

controlled trials published between 1992 and 1996 on the prevention and 

treatment of COPD and its exacerbations.  Selected articles were 

reviewed in areas where randomized trials have demonstrated benefit to 

therapy, and in areas where management controversy exists. 

IMPORTANCE 

COPD is estimated to affect at least 15 million Americans (Fromm, 

1994), causing 75,000 deaths and 900,000 hospitalizations each year 

(Rosen, 1992).  COPD is second only to arthritis as the leading cause of 

long-term disability and functional impairment (Heath, 1993), and it is 

the third most frequent diagnosis (after congestive heart failure and 

stroke) for patients receiving home care (ATS, 1995).  The mortality 

rate ten years after diagnosis is greater than 50 percent (Ferguson, 

1993).  COPD is the fifth leading cause of death in the US (Ferguson, 

1993) causing eight percent of all deaths (Heath, 1993).  The death rate 

for COPD has risen by 22 percent in the last decade (Ferguson, 1993). 

Definitions 

COPD is characterized by the presence of airflow obstruction due to 

chronic bronchitis or emphysema.  The airflow obstruction is generally 

progressive, may be accompanied by airway hyperreactivity, and may be 

partially reversible (ATS, 1995).  Chronic bronchitis is defined 

clinically as a chronic productive cough for three months in each of two 

successive years in a patient in whom other causes of chronic cough have 

been excluded (ATS, 1995).  Emphysema is defined anatomically as 

abnormal permanent enlargement of the airspaces distal to the terminal 

bronchioles, with accompanying destruction of their walls and no obvious 
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fibrosis.  Destruction is defined as lack of uniformity in the pattern 

of respiratory airspace enlargement; the orderly appearance of the 

acinus and its components is disturbed and may be lost (ATS, 1995). 

Some diagnosticians include small airways disease in the definition of 

COPD (Angstman, 1992), noting that airways obstruction as gauged by 

forced expiratory volume at one second (FEVi) results from airway 

narrowing or collapse and/or loss of elastic recoil of the lungs.  They 

also note that the small noncartilaginous conducting airways that show 

pathologic changes of inflammation, fibrosis, mucus production, and 

narrowing are the major site of airflow obstruction in COPD. 

Nonetheless, early small airways disease is not reliably detected by 

currently available tests (Angstman, 1992), and most investigators refer 

exclusively to emphysema and bronchitis in discussions of COPD (ATS, 

1995) . 

Prevention of COPD 

Smoking is the principal risk factor for development of COPD 

(Angstman, 1992), and it accounts for 80 to 90 percent of COPD deaths 

(Rosen, 1992).  Other identified risk factors include air pollution 

(sulfur dioxide and other respiratory irritants) (Heath, 1993); certain 

occupational exposures (Angstman, 1992) such as airborne silica (Heath, 

1993); alphal-antitrypsin deficiency (Angstman, 1992); and history of 

childhood respiratory trouble (Angstman, 1992).  Age and reduced lung 

function also seem to have an effect on development of COPD (Angstman, 

1992) .  Of these risk factors, cigarette smoking is the most amenable to 

change, and smoking prevention and cessation are primary targets'for 

preventive efforts. 

Smoking Cessation 

COPD is closely linked to smoking.  There is a strong relationship 

between airway obstruction (reduced FEVi) and a high number of pack- 

years of smoking (Angstman, 1992).  The relative risk of chronic 

bronchitis for smokers versus nonsmokers is 8.8 for men and 5.9 for 

women (Heath, 1993).  In a British study of respiratory symptoms, 80 

percent of male subjects who reported symptoms of chronic bronchitis 

were tobacco smokers (Heath, 1993).  For these reasons, COPD prevention 
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is focused on smoking prevention and cessation.  Indicators for smoking 

cessation are included in Chapter 5. 

SCREENING 

There are no current recommendations in the reviewed literature for 

screening asymptomatic individuals for COPD. 

DIAGNOSIS 

History 

Principal symptoms of COPD include dyspnea, chronic mucus 

production, decreased exercise and work tolerance, and cough (Nesse, 

1992).  COPD should be considered in patients with a history of smoking 

who present with these symptoms.  Therefore, in a patient presenting 

with dyspnea, mucus production, or cough, a history of smoking should be 

elicited (Angstman, 1992) and documented in the record at the time of 

the presenting respiratory complaint (Indicator 1).  History may provide 

evidence of other diseases, such as bronchiectasis, idiopathic pulmonary 

fibrosis, pulmonary sarcoidosis, pneumoconiosis, coccidiomycosis, and 

pulmonary tuberculosis (Angstman, 1992).  Therefore, some information on 

other possible sources of exposure and occupational history should be 

elicited. 

Physical Exam 

Certain elements in the physical exam may help to confirm a 

diagnosis of COPD.  A lung exam may provide evidence of wheezing or 

airflow limitation, or evidence suggestive of other pulmonary 

conditions.  Therefore, in patients presenting with dyspnea, cough, or 

wheezing in whom the diagnosis of COPD is made or considered, a lung 

examination should be documented on first presentation with a 

respiratory complaint (Indicator 2). 

Spirometry 

Spirometry is important for detecting the presence of an 

obstructive defect and for establishing lack of reversibility, which 

distinguishes COPD from asthma.  This distinction has important 

implications for treatment (Indicator 3).  An obstructive ventilatory 
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impairment is seen on spirometry in COPD, indicated by a low FEVi to FVC 

(forced vital capacity) ratio.  Typically the FEVi is reduced, and the 

FVC is normal or increased; however, in end-stage COPD it may be found 

that the FVC is decreased, leading to false normalization of the 

FEVi:FVC ratio (Angstman, 1992).  Thus the FEVi to FVC ratio is most 

useful in evaluation of mild disease.  With disease progression FEVi 

worsens (Angstman, 1992), and an FEVi reading that is lower than 

predicted and declines more rapidly than expected over time (i.e., by 

more than 25 ml/yr) is an additional spirometric indicator of COPD 

(Jacobs, 1994).  In COPD, impairment persists despite medical therapy, 

distinguishing COPD from asthma (Angstman, 1992).  Although airway 

obstruction may reverse partially with bronchodilators, it does not do 

so completely (Angstman, 1992). 

Indicators of Oxygenation: Complete Blood Count, Hemoglobin, Arterial 
Blood Gas 

Oxygen treatment has been shown to improve morbidity and mortality 

in hypoxemic patients with COPD (Nocturnal Oxygen Therapy Trial Group 

1980; The Medical Research Council Working Party, 1981; Anthonisen, 

1983).  For example, nocturnal treatment with oxygen for sleep 

desaturation in COPD patients with daytime normoxemia (Pa02 > 60 mm Hg) 

slowed or reversed the progression of pulmonary hypertension (Fletcher 

et al., 1992).  Long-term oxygen treatment in a group of COPD patients 

with hypoxemia (Pa02 < 55 mm Hg) led to significantly increased survival 

compared with a control group (Corrado et al., 1994).  Therefore, 

experts agree that detection of hypoxemia in patients with COPD is 

important. 

An arterial blood gas (ABG) has been recommended for detection of 

hypoxemia in the following instances:  1) if there is evidence of cor 

pulmonale, cyanosis, erythrocytosis, or if FEVi is less than one liter 

(Angstman, 1992); or, 2) if there are ongoing symptoms of COPD.  ABG 

results may suggest the need for long-term therapy and allow for better 

evaluation of the severity of respiratory deterioration during an acute 

exacerbation (Hagedorn, 1992) (Indicators 4 and 5). 
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Chest Radiograph 

A chest x-ray should be considered part of the diagnostic 

evaluation for COPD.  Although not itself diagnostic for COPD, a chest 

x-ray may exclude other causes of chronic airway obstruction (Angstman, 

1992).  Performing a chest x-ray may guide COPD therapy, as it can 

detect other lung conditions that, as with COPD, present as cough or 

dyspnea.  Such conditions, not all of which produce obstructive defects, 

include sarcoidosis, coccidiomycosis, pulmonary tuberculosis, 

pneumoconiosis, pulmonary fibrosis, or lung nodules indicative of 

primary or metastatic cancer.  Because smoking places patients at 

increased risk for lung cancer, which may present with dyspnea or cough, 

detection of an obstructive defect on spirometry does not guarantee that 

new symptoms result solely from COPD.  The possibility of alternative or 

coexisting pathology has led to recommendations that a standard baseline 

posterior-anterior chest radiograph be obtained in the diagnostic 

evaluation of COPD (Listello, 1992).  However, we have found no evidence 

to gauge the frequency with which this test identifies other pathology. 

TREATMENT 

Smoking Cessation 

Smoking cessation is the primary therapy for chronic bronchitis in 

smokers (Griffith, 1993).  It has also been called the most challenging 

intervention for both the patient and physician (Listello, 1992). 

Various forms of therapy are available, including group sessions, 

behavioral modification, hypnosis, and pharmacotherapy (Listello, 1992). 

Abstinence from smoking reduces the symptoms that define chronic 

bronchitis (cough, sputum production, wheezing, and dyspnea). 

Improvement with smoking cessation varies by age, smoking history, 

bronchial hyperreactivity, and degree of fixed airflow obstruction. 

Smoking cessation decreases the rate of decline in pulmonary function 

typically seen with sustained smoking (Griffith, 1993).  Although the 

FEVi does not revert to normal on smoking cessation, the rate of decline 

falls back from 50-60 cc/yr to the normal rate of 20 cc/yr.  The health 

benefits of smoking cessation include improved life expectancy; 
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decreased risk of cancer (lung, larynx, oral cavity, esophagus, 

pancreas, bladder); reduced risk of myocardial infarction; improved 

outcome after myocardial infarction; reduced risk of cerebrovascular and 

peripheral vascular disease; reduced respiratory symptoms (cough, 

sputum, wheezing, dyspnea); decreased mortality from respiratory 

infections; decreased rate of pulmonary decline; improved healing of 

duodenal ulcers; and, where pertinent, improved fetal birth weight 

(Griffith, 1993).  Therefore, counseling or referral for smoking 

cessation should be documented on the chart for all smokers within three 

months of diagnosis or initiation of therapy for COPD (Indicator 6). 

Inhaled Bronchodilators: Anticholinergics 

High levels of safety and efficacy have made inhaled ipratropium a 

standard first-line drug for the treatment of patients with COPD. 

Bronchodilation begins about 15 minutes after use, and the duration of 

action is three to five hours (Nesse, 1992).  Although some maintain 

that the drug's slow onset of action not only mandates regular use but 

clearly indicates inappropriate use for episodic bronchospasm (Nesse 

1992), others state that onset is comparable to that seen with beta- 

agonists, with a longer duration of action (Griffith, 1993).  The margin 

of safety for ipratropium is extremely large, and tachyphylaxis has not 

been reported.  In addition, the bronchodilating effects of ipratropium 

in patients with chronic bronchitis are comparable or superior to those 

of beta-adrenergic agents in patients with chronic bronchitis (Griffith, 

1993).  Ipratropium has the additional theoretical advantage of 

producing an anticholinergic-mediated reduction of secretions (Heath, 

1993), making this the bronchodilator of choice for initial treatment of 

chronic bronchitis (Griffith, 1993) and emphysema (Indicator?).  The 

most common side effects are cough and throat irritation (Griffith, 

1993).  As with other inhaled agents, individual patient response may 

dictate a higher dose, up to four puffs four times a day (Nesse, 1992). 

Inhaled Bronchodilators: Beta-2 Selective Agonists 

Efficacy of selective beta-agonists as bronchodilators has been 

unequivocally demonstrated in chronic bronchitis (Griffith, 1993). 

Inhaled therapy is the preferred method of administration (Griffith, 
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1993).  No evidence clearly favors any one inhaled agonist over another 

(Nesse, 1992).  Relatively recently it was recommended that these agents 

be given as two puffs four times a day, or up to six puffs or more at a 

time (Nesse, 1992).  However, a British study found that continuous 

inhaled beta-agonist therapy was no more effective than "as-needed" 

treatment (Heath, 1993).  In addition, side effects are more troublesome 

than those of ipratropium, and include tremor, tachycardia and increased 

cardiac output, though these are less problematic with inhaled than with 

oral therapy (Nesse, 1992; Griffith, 1993).  In the asthmatic 

population, regular use may cause tachyphylaxis and may even increase 

mortality (Griffith, 1993).  Although combination therapy continues to 

be advocated for maximal effect in acute exacerbations (Heath, 1993), 

the combination of ipratropium and a beta-agonist has not been found to 

achieve greater bronchodilation than a maximal dose of either agent 

alone.  For this reason, routine use of ipratropium is recommended first 

(Griffith, 1993).  Selective beta-agonists are still regarded as useful 

in several circumstances: 1) as needed for exacerbations of 

bronchospasm; 2) as an alternative first-line bronchodilator for 

patients who do not tolerate or do not respond to ipratropium; and 3) 

routinely in combination with ipratropium (both in relatively low doses) 

for patients who do not tolerate maximal doses of either agent 

(Griffith, 1993). 

Instructions on Bronchodilator Usage 

A metered dose inhaler (MDI) is as effective as a nebulizer for 

most patients (Griffith, 1993), if it is used correctly or with a spacer 

device.  A spacer device (e.g., a simple extension tube or a proprietary 

device such as InspirEase) improves delivery by optimizing inhaled 

particle size, allowing large particles to settle out.  This prevents 

the need for coordination of breathing and inhaler use, which is an 

important consideration in the elderly (Griffith, 1993).  Some recommend 

using a spacer device for virtually all patients (Nesse, 1992).  In the 

absence of a spacer, the factor that most limits efficacy of inhaled 

bronchodilators is inadequate dosage resulting from inefficient use; 

proper delivery requires an alert cooperative patient who has been 
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adequately educated in the technique, with follow-up (Nesse, 1992). 

Sixty-two percent of adult outpatients with COPD use the metered dose 

inhaler incorrectly (Hofford, 1992).  Following a single instruction in 

correct use, 77 to 80 percent demonstrate the correct technique for 

using the inhaler (Hofford, 1992).  Additional verbal instruction, 

followed by a time during which the patient practices proper use of the 

inhaler, further improves patient performance (Hofford, 1992) (Indicator 

8). 

Theophylline 

Treatment with theophylline is controversial for the following 

reasons:  1) a low toxic-to-therapeutic index, 2) wide variation in 

rates of absorption and metabolism, resulting in significantly different 

serum levels even in the same person over time, and 3) a large number of 

pharmaceutical and other factors (such as age, smoking or smoking 

cessation, diet, coexisting medical conditions) that influence the serum 

level (Nesse, 1992).  The risk of life-threatening complications with 

theophylline therapy has been estimated at 0.5 percent per year (Nesse 

1992).  Severe side effects such as cardiac arrhythmias and seizures can 

occur even with "therapeutic" serum levels.  One study found that 

theophylline added little benefit to otherwise maximal therapy, with 

several adverse side effects (Griffith, 1993).  Although theophylline 

produces only moderate bronchodilation, efficacy in relief of dyspnea 

and improvement in arterial oxygen pressure, ventilation, and functional 

level have been significant even without discernible alteration in 

pulmonary function tests.  This may be due to factors such as 

improvement in diaphragmatic muscle activity, reduced vascular and 

pulmonary bronchiolar resistance, and protection against episodic 

bronchospasm (Nesse, 1992). 

A serum theophylline level of ten to 13 mg/mL provides at least 90 

percent of the bronchodilatory benefit of higher serum levels and 

reduces the likelihood of toxic side effects (Nesse, 1992).  Typically, 

serum levels of theophylline are checked two to five days after a 

significant change in dose, and should be measured whenever symptoms 

suggest toxicity (Nesse, 1992).  Patients should be educated to 
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recognize and report to their physicians any early signs of toxicity 

such as nausea and tachycardia (Nesse, 1992) (Indicators 9 and 10). 

Oral Corticosteroids 

Corticosteroid use remains controversial for COPD.  Although airway 

inflammation is also part of the pathophysiology of COPD, the 

inflammation is characterized by neutrophil excess and not by the 

lymphocyte traffic and eosinophilic infiltration characteristic of 

asthma.  As a consequence, the airway inflammation of COPD and the 

clinical course of COPD do not appear to be amenable to corticosteroid 

treatment in the majority of patients (Chapman, 1996).  Only about ten 

percent of patients with COPD will benefit from either systemic or 

inhaled steroid therapy according to one recent meta-analysis (Chapman, 

1996).  Those patients most likely to benefit from steroid therapy show 

significant (i.e., greater than 15 percent) improvement in flow rates 

after bronchodilation (Jacobs, 1994).  A meta-analysis has concluded 

that steroids are useful in patients with severe but stable COPD who 

remain symptomatic with maximum bronchodilation.  Therefore, oral 

corticosteroid therapy should be reserved for patients in whom primary 

bronchodilator therapy fails to provide adequate control of symptoms and 

in whom steroids are beneficial. 

Inhaled Corticosteroids 

In many or most patients who respond to systemic corticosteroids, 

substitution of inhaled for oral steroids is not adequate (Jacobs, 1994; 

Griffith, 1993).  However, results of studies have shown that some 

patients with chronic bronchitis do respond favorably to inhaled 

steroids (Griffith, 1993).  Such patients can only be identified by 

therapeutic trial.  Advent of more powerful inhaled steroids may improve 

the likelihood of response in steroid responsive patients, though this 

remains to be documented.  In light of favorable studies, some have 

recommended inhalation therapy with beclomethasone dipropionate, four to 

six puffs four times a day, while attempting to taper or discontinue 

oral prednisone; however, others have questioned whether adequate 

evidence supports this (Nesse, 1992). 
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Antibiotics 

Recommendations for antibiotic use in chronic bronchitis are mixed. 

The role of prophylactic antibiotic therapy on both a seasonal and 

continuous basis has been studied repeatedly, without a clear consensus 

as to its effectiveness (Heath, 1993).  Some note that a subgroup of 

chronic bronchitis patients with frequent exacerbations have shown fewer 

exacerbations while taking prophylactic antibiotic therapy (Griffith, 

1993) . 

Vaccination 

Hemophilus influenza:     Vaccination against H.   influenzae  is 

believed to reduce the number of episodes of bronchitic exacerbation 

(Griffith, 1993).  Nonetheless, data regarding this benefit are sparse. 

Influenza:     No data from controlled trials demonstrate a decrease 

in disease from use of influenza virus vaccine in patients who have 

chronic bronchitis exclusively (Griffith, 1993).  However, one nursing 

home study found that those residents who received influenza vaccine had 

a significant reduction in lower respiratory tract disease, 

hospitalization, and mortality compared with those who had not been 

vaccinated (Griffith, 1993).  Another rationale for vaccine use is 

potential reduction in postviral bacterial colonization of the 

tracheobronchial tree (Griffith, 1993).  Although efficacy has not been 

conclusively demonstrated, it is believed that the risk-benefit ratio 

for influenza vaccine favors its use in chronic bronchitis (Griffith, 

1993) . 

Pneumovax:     Pneumococcal pneumonia probably occurs in patients with 

chronic airflow obstruction more often than in the general population, 

but does not appear to predispose patients to excessive pneumococcal 

bacteremia or increased mortality (Griffith, 1993).  There are no data 

suggesting that the vaccine is beneficial for prevention of pneumonia or 

bronchitic exacerbations in this population.  It has not been subjected 

to large-scale trials to demonstrate reduced morbidity or mortality in a 

COPD population, and small trials have been inconclusive (Jacobs, 1994). 

However, most specialists advocate its use (Chapman, 1996), believing 

the risk-benefit ratio to be favorable (Heath, 1993; Chapman, 1996). 
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Quality indicators for vaccinations are included in Volume III of 

this series (see «Chapter 19:  Preventive Care"). 

Exercise Rehabilitation 

Exercise rehabilitation addresses diverse factors that may 

contribute to dyspnea such as abnormal pulmonary mechanics, respiratory 

muscle fatigue, poor nutritional status, misperception of dyspnea, and 

even smoking cessation.  Specific exercise techniques include general 

exercise conditioning, targeted respiratory muscle training, breathing 

retraining, and techniques in energy conservation (Griffith, 1993). 

These interventions also allow symptom monitoring by a respiratory 

therapist who can provide support and education for the symptomatic 

patient (Heath, 1993).  Some maintain that exercise rehabilitation may 

be beneficial for patients with chronic airflow obstruction who, in 

spite of aggressive medical management, continue to have significant 

dyspnea (Griffith, 1993).  However, rehabilitation techniques do not 

affect pulmonary function per se (Griffith, 1993) and, although they can 

improve exercise tolerance (Griffith, 1993), they have not been proved 

to alter disease progression (Heath, 1993). 

Supplemental Oxygen 

Supplemental oxygen has been shown to improve survival and quality 

of life in hypoxemic patients with chronic obstructive lung disease 

(Nocturnal Oxygen Therapy Trial Group, 1980; The Medical Research 

Council Working Party, 1981; Anthonisen, 1983; Griffith, 1993; 

O'Donohue, 1996).  Long-term oxygen therapy may increase lifespan by six 

to seven years in patients who have COPD with hypoxemia and cor 

pulmonale.  Survival and subjective improvement increase when patients 

use oxygen for 19 to 24 hours per day (Listello et al., 1992). 

Overnight oxygen improves mortality compared with no oxygen in 

chronically hypoxic COPD patients (Chapman, 1996), and continuous oxygen 

improves survival compared with overnight oxygen (Chapman, 1996). 

Benefits include improved survival; improved neuropsychiatric function; 

amelioration of polycythemia, pulmonary hypertension, and cor pulmonale; 

and enhanced exercise performance (Jacobs 1994; O'Donohue, 1996). 
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In 1993, there were approximately 616,000 people in the U.S. 

receiving home oxygen at a cost of $1.4 billion (O'Donohue, 1996).  The 

indications for continuous long-term oxygen therapy for patients with 

hypoxemia at rest developed by the Health Care Financing Administration 

(HCFA) are generally accepted by third party payers throughout the U.S. 

These include Pa02 < 55 mm Hg, Sa02 < 88 percent, or Pa02 56 to 59 mm Hg 

or Sa02 £ 89 percent in cases with edema caused by heart failure, with 

evidence of cor pulmonale, or with elevated hematocrit (> 56 percent). 

Indications for use of intermittent oxygen, during sleep or at 

rest, are somewhat less widely accepted.  Indications for oxygen with 

exercise by HCFA's standards are Pa02 ^ 55 mm Hg, or Sa02 < 88 percent 

documented during exercise.  Indications for nocturnal oxygen only, 

according to HCFA, are Pa02 £ 55 mm Hg or Sa02 < 88 percent during 

sleep; a decrease in Pa02 of greater than 10 mm Hg; or a decrease in 

Sa02 greater than five percent with signs or symptoms of hypoxemia 

(defined as impaired cognition, restlessness, or insomnia) (O'Donohue, 

1996).  These recommendations agree closely with most published 

recommendations (Heath, 1993; Ferguson, 1993; Listello 1992; Chapman, 

1996).  Measurement should be made at times of clinical stability.  If 

patients require oxygen therapy on discharge from the hospital, oxygen 

saturation should be retested one to three months after recovery from 

the acute illness (Chapman, 1996; O'Donohue, 1996). 

HCFA requires retesting 61 to 90 days after discharge with oxygen 

only if the initial Pa02 Z  56 mm Hg, or if Sa02 £ 89 percent (O'Donohue, 

1996).  Oxygen should be given at a rate sufficient to produce oxygen 

saturation consistently greater than 90 percent (Indicators 11, 19, and 

20) . 

Bullectomy 

Bullectomy has been suggested for improving airflow and gas 

exchange and reducing dyspnea in selected patients with bullae larger 

than one-third of the hemithorax and associated with lung compression. 

Laser bullectomy techniques have been described.  Risks and benefits 

have not been clearly established (Ferguson, 1993). 
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Treatment of Acute Exacerbations of COPD 

The American Thoracic Society's Standards for the Diagnosis and 

Care of Patients with Chronic Obstructive Pulmonary Disease recommend 

that emergency evaluation of acute exacerbation of COPD include elements 

of history, physical exam, and laboratory evaluation (ATS, 1995). 

Attention should be paid to factors with documented prognostic value, 

particularly those that identify patients at high risk of relapse after 

outpatient medical management.  In one study, these factors were found 

to include medical visits for dyspnea within the previous week; number 

of doses of bronchodilator therapy given in the evaluation setting; use 

of home oxygen; previous relapse rate; administration of aminophy1line; 

and use of corticosteroids and antibiotics at the time of discharge from 

the medical setting (ATS, 1995). 

According to recommendations of the American Thoracic Society and 

others, a history should include information on: 

• Outpatient medications   (ATS, 1995) - to assess use of home 02 

(which influences risk), use of theophylline (which signifies 

need for theophylline testing), and use of beta-blockers (which 

may exacerbate bronchospasm); 

• decent medical  visits and hospitalizations  for COPD 

exacerbations  - to assess risk; 

• The presence of other symptoms   (such as fever or new cough that 

might signify presence of pneumonia or other infection) - to 

direct the evaluation and management of risk for continued 

respiratory compromise and, therefore, need for hospitalization; 

and, 

• Comorbid medical  conditions   (ATS, 1995) - which also guide the 

risk stratification of the patient. 

A physical examination should include: 

• Documentation of vital  signs   (ATS, 1995) - to indicate 

hemodynamic stability, evaluate tachypnea (and correlate 

respiratory rate with pC02 from ABG), and to assess for presence 

of fever suggestive of coexisting infection; 

• A lung and chest  exam  (ATS 1995) - to document the presence of 

airflow restriction or wheezing, which may guide severity 
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assessment.  Crackles or egophony suggestive of consolidation 

will guide risk stratification, while the absence of lung sounds 

bilaterally may signify poor prognosis.  The absence of lung 

sounds unilaterally may indicate the need for evaluation of 

Pneumothorax. 

• Documentation of  the presence or absence of paradoxical 

abdominal  muscle  use  or accessory muscle  use   (ATS, 1995) - which 

will indicate severity of breathing difficulty and influence 

severity assessment (Indicator 12). 

According to American Thoracic Society 1995 standards, laboratory 

evaluation and other tests should include: 

• ABG -  to evaluate oxygenation status and ventilatory status; 

• EKG  - to assess for cor pulmonale and to rule out concomitant 

ischemia or arrhythmia that could exacerbate shortness of breath 

(Indicator 13); 

• Theophylline level   - if outpatient theophylline is prescribed 

(Indicator 14); and, 

• Chest x-ray -   to be documented within the past year, including a 

lateral view within the past year. 

Acute treatment in the medical setting should begin with 

bronchodilator therapy, including beta-2 agonists and/or ipratropium by 

inhalation using a MDI with or without spacer or jet nebulizer 

(Indicator 15).  The role of antibiotics remains under debate, although 

antibiotics are usually given.  In one study, clinical deterioration was 

ten percent in patients treated with antibiotics, compared with 19 

percent in patients who received placebo; and clear improvement occurred 

in 68 percent of patients treated with antibiotics versus 55 percent in 

the placebo group (Anthonisen et al., 1987).  The advantage of 

antibiotic therapy was most pronounced in patients with increased 

dyspnea, increased sputum volume, and purulent sputum, and did not occur 

in subjects with only one of the three.  Nonetheless, determination of 

who requires antibiotics and how antibiotics should be selected remain 

subjects of debate (Verghese, 1994) . 

Corticosteroids and theophylline are commonly given in acute 

exacerbations of COPD.  However, the utility of steroids in the acute 
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setting remains a topic of debate, with some studies showing improvement 

and others not (Rosen, 1992).  With respect to aminophylline, one meta- 

analysis of 13 controlled aminophylline studies found no evidence to 

support its use in the acute setting (Littenberg, 1988).  However, a 

subsequent double-blind placebo-controlled randomized trial found that 

aminophylline, in doses producing levels just below the level commonly 

accepted as therapeutic, reduced the hospital admission rate among 

patients with asthma or COPD exacerbations by a factor of three (Wrenn 

et al., 1991).  Oxygen should be administered if hypoxemia is present 

(oxygen saturation < 88 percent on ABG or pulse oximetry, and/or P02 < 

55 mm Hg on ABG) (Indicator 16). 

A patient should be hospitalized if the acute exacerbation is 

characterized by increased dyspnea, cough, or sputum production plus any 

of several factors that indicate a more severe course or more marked 

clinical compromise.  These factors indicate heightened risk of 

respiratory failure or inability of the patient to care for him- or 

herself at home.  Although these factors have not been subjected to 

formal testing for prognostic utility, most physicians would acknowledge 

these factors as clinical indicators of severity or risk.  Among the 

recommended factors indicating heightened risk and meriting 

hospitalization (ATS, 1995) those that can be operationalized as quality 

measures include:  documentation of a serious co-morbid condition 

(documented ischemia; documented pneumonia); altered cognition; 

worsening hypoxemia (saturation below baseline and below 88 percent; or 

Pa02 below baseline and below 55 mm Hg); or new or worsening hypercarbia 

(pC02 at least 5 mm Hg above baseline, and above 60 mm Hg)(Indicator 

17) . 

A patient with acute COPD exacerbation and increasing respiratory 

compromise should be monitored in a setting equipped with medical 

personnel, and pulse oximetry and telemetry capabilities so that, in the 

event of respiratory failure, intubation will be possible.  Conditions 

indicating severe respiratory compromise are accepted to include 

(Indicator 18): 

•  Severe dyspnea (breathing rate > 35 or accessory muscle use) 

despite initial bronchodilator treatment (ATS, 1995); 
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• Confusion or lethargy; 

• Respiratory muscle fatigue as assessed subjectively, by 

paradoxical diaphragmatic motion, or by normalization of pH on 

ABG (pH < 7.42) despite continued tachypnea (breathing rate > 

33) (ATS, 1995); 

• Persistent or worsening hypoxemia despite supplemental oxygen 

(pC-2 < 60 with Fi02 > 40 percent) ; 

• Severe or worsening respiratory acidosis (pH < 7.3). 

FOLLOW-UP 

Recommendations for follow-up include many elements described 

previously, such as regular counseling regarding smoking cessation and 

yearly influenza vaccination.  Some authorities recommend periodic 

testing of oxygen saturation at every four to six months and at least 

yearly follow-up of FE^ to estimate rate of decline (Veterans Health 

Administration Clinical Practice Guideline, 1997); however, frequent 

testing of oxygen saturation may not be necessary in patients with 

stable mild COPD.  Moreover, frequent testing of FEV is useful only if 

it modifies management.  Therefore, although these measures may be 

appropriate in many cases, no indicators will be generated for follow- 

up. 
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5.  CIGARETTE COUNSELING1 

Patricia Bellas, MD 

In 1996, the U.S. Department of Health and Human Services published 

Clinical Practice Guideline Number 18 on Smoking Cessation.  This 

guideline was developed by a panel convened by the Agency for Health 

Care Policy and Research (AHCPR) and the Centers for Disease Control 

(CDC).  We relied on this document and Chapter 54 of the Guide to 

Clinical Preventive Services published by the U.S. Preventive Services 

Task Force (USPSTF, 1996) to construct quality indicators for the 

prevention, screening and treatment of smoking.  We also performed a 

narrow MEDLINE literature search for review articles from 1995 to 1997 

to update the literature support for the proposed indicators. 

IMPORTANCE 

About one-fourth of all American adults smoke tobacco.  Smoking is 

more common in males, persons of low socioeconomic status and those with 

lower educational levels.  Most smokers begin tobacco use as teenagers 

(USPSTF, 1996).  A majority of cancers of the lung, trachea, bronchus, 

larynx, pharynx and oral cavity are attributable to tobacco use. 

Smoking is also associated with cancers of the bladder, pancreas, kidney 

and cervix.  In the U.S., 148,000 cancer deaths per year are related to 

tobacco use.  Smoking is a major risk factor for coronary artery 

disease, cerebrovascular disease, and peripheral vascular disease.  It 

causes an estimated 123,000 deaths each year from these diseases.  An 

additional 85,000 deaths per year from pulmonary diseases are also 

attributed to tobacco use.  As a result, tobacco use is the most 

important modifiable cause of death in the United States.  In addition, 

1 This chapter is a revision of one written for an earlier project 
on quality of care for women and children (Ql).  The expert panel for 
the current project was asked to review all of the indicators, but only 
rated new or revised indicators. 
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"second-hand" smoke affects the health of nonsmokers.  In 1993, smoking- 

related medical care cost an estimated $50 billion (USPSTF, 1996). 

Evidence from prospective cohort and case-control studies support 

the efficacy of reduction of health risks with cessation of smoking even 

among the elderly (USPSTF, 1996).  Patients who stop smoking return to 

baseline risk profiles for coronary artery disease within three to five 

years (USDHHS, 1989; Rich-Edwards et al., 1995). 

SCREENING 

Many specialty societies and governmental organizations recommend 

asking patients if they smoke, including the American College of 

Physicians (ACP), American College of Obstetricians and Gynecologists 

(ACOG), American Academy of Pediatrics (AAP), and the National Cancer 

Institute (NCI).  The AHCPR guidelines clearly emphasize the importance 

of systematically identifying all smokers and directs strategies at 

primary care providers, health care administrators, insurers, and 

purchasers.  They encourage the implementation of office systems to 

ensure that all patients have their tobacco-use status identified and 

documented on every visit. 

It is clear that routine assessment of smoking status leads to 

increased clinician counseling and interventions.  A meta-analysis of 

nine trials assessing the impact of a screening system to identify 

smoking status found an intervention rate of 65.6 percent, versus 38.5 

percent in the reference group (estimated odds ratio of 3.1, 95 percent 

CI 2.2-4.2).  Screening systems may result in higher quit rates among 

patients who smoke, although this finding was not statistically 

significant and was based on only three studies (AHCPR, 1996).  We 

propose that all patients be screened for tobacco use at least once 

(Indicator 1), and that smokers have their smoking status indicated on 

at least 50 percent of non-emergency visits (Indicator 2).  This can be 

documented as part of the vital signs, or through use of special chart 

stickers identifying smokers or through use of computer generated 

reminders or in the visit assessment and plan.  Repeated assessment of 

adults who have never smoked or have been abstinent for years is not 

necessary. 
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TREATMENT 

There is limited evidence for the effectiveness of tobacco 

cessation counseling in improving clinical outcomes.  However, there is 

good evidence that even brief clinician counseling has a modest impact 

in helping people stop smoking.  In an analysis of 17 randomized 

controlled trials of brief advice and encouragement to stop smoking from 

a primary care clinician during one routine consultation, an estimated 

two percent (P < .001) of all smokers stopped smoking and did not 

relapse up to one year later as a direct consequence of this advice (Law 

and Tang, 1995). 

Every major health care organization, including the USPSTF and the 

AHCPR, recommends that all smokers be counseled to stop smoking. 

Recognizing that clinicians may not always document advice given, our 

proposed indicator requires for each smoker there be documentation at 

least once during the course of a year that the clinician recommended 

smoking cessation. This documentation may be in a progress note or a 

specific referral for a smoking cessation program (Indicator 3). 

While all smokers should be asked about their interest in quitting, 

specialized assessments such as the use of formal instruments are not 

necessary, although they may be helpful in providing information to 

tailor treatment (AHCPR, 1996).  Successful interventions can be 

delivered by a variety of providers including various medical and non- 

medical health care providers, such as nurses, psychologists, social 

workers, and dentists.  The greatest effect is observed when multiple 

providers deliver the smoking cessation interventions. 

Smoking cessation interventions and counseling have the potential 

to improve cessation rates above that seen for brief clinician advice. 

Higher cessation rates have also been reported for special populations, 

such as pregnant women or men with known coronary artery disease or high 

cardiovascular risk factors (Law and Tang, 1995).  There is a clear 

dose-response relationship between the intensity of person-to-person 

contact and successful cessation outcome (Table 5.1).  In addition, 

duration (number of weeks) and number of sessions improve cessation 

rates (Table 5.2).  Three specific content categories were associated 

with statistically significant increases in cessation rates.  These 
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include problem solving/skills training, intratreatment social support 

by the clinician, and aversion smoking procedures.  Therefore, all 

smokers who indicate they would like to quit should be offered at least 

one additional counseling session.  This may be with the clinician, or 

other identified support person, group, or specialized program 

(Indicator 4). 

Table 5.1 

Cessation Rates for Various Intensities of 
Person-to-Person Contact (N = 56 studies) 

Estimated      Estimated 
Level of Contact    N™*®* °*    Odds Ratio    Cessation Rate 
Level of Contact    study Arms    (95% C.I.)      (95% C.I.) 

None 49 ^Q 

(reference group) 
Minimal contact 14 1.2 10 7 

(3 minutes or less) (1.0-1.5) (8.9-12.5) 
Brief counseling 26 1.4 12 1 

(> 3 to <=10 minutes) (1.2-1.7) (10.0-14.3) 
Counseling 60 2.4 18.7 
 (>10 minutes) (2.1-2.7) (16.8-20.6) 

Source:  Table 12, AHCPR Guidelines #18 

Table 5.2 

Cessation Rates by Number of Person-to-Person 
Treatment Sessions (N = 55 studies) 

Estimated      Estimated 
Number of    Odds Ratio   Cessation Rate 

Number of Sessions  Study Arms   (95% C.I.) (95% c.I.) 
0-1 session 96 1.0 10.4 

(reference group) 

2-3 sessions 15 2.0 18.8 
(1.6-2.4)      (15.8-21.9) 

4-7 sessions 25 2.5 22.6 
(2.2-2.9)      (19.9-25.3) 

>7 sessions 12 1.7 16.7 
(1-2-2.5) (11.4-22.0) 

Source:  Table 15, AHCPR Guidelines #li 

Adding nicotine replacement therapy has been found to increase 

cessation rates.  Twelve-month cessation rates, after brief clinician 
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counseling and multiple follow-up visits, double with the use of the 

nicotine patch.  Use of nicotine gum may increase the success rate of 

counseling alone by up to one-third, particularly in heavy smokers 

(USPSTF, 1996).  The four mg gum is preferred in heavily addicted 

smokers over the two mg gum.  The AHCPR guidelines recommend that 

patients "be encouraged to use nicotine replacement therapy (patch or 

gum) for smoking cessation except in the presence of special 

circumstances."  The guidelines also recommend that health care 

administrators, insurers and purchasers include pharmacotherapy as a 

paid service for all subscribers of health insurance packages.  Even 

though both the gum and the patch are available over the counter, their 

cost may discourage use.  Our proposed indicator states that all smokers 

who smoke more than five cigarettes a day be offered or counseled on the 

use of nicotine replacement therapy, unless there are serious medical 

precautions (Indicator 5).  Persons who smoke five or fewer cigarettes a 

day may benefit from the patch, but these smokers have not been well 

studied (Henningfield, 1995).  See Tables 5.3 and 5.4 for a summary of 

published meta-analyses. 

Broad-based programs to stop smoking appear to be most effective. 

The most successful trials were more likely to employ both group and 

individual counseling, teams of physicians and non-physicians, multiple 

reinforcement sessions, and face-to-face advice.  Multivariate analysis 

of the attributes of successful trials showed that the number of 

interventions was strongly associated with the smoking cessation rate 

(Table 5.5) (Kottke et al., 1988). 
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Table 5.3 

Summary of Nicotine Patch Meta-analyses Efficacy 
Results (N ■ 5 meta-analyses) 

Follow-up Number of 
Meta-analysis Period Trial s Efficacy Measure* 

Po (1993) 6 mo 8 Odds Ratio = 2.3 

Gourlay (1994) 6 mo 6 Odds Ratio =2.2 

Tang, Law, Wald 
(1994) 

12 mo 6 Success Increment = 9% 

Silagy, Mant, Fowler    12 mo 
et al.,(1994) 

Fiore, Smith, 6 mo 
Jorenby et 
al.,(1994) 

16 

Odds Ratio =2.1 

Odds Ratio =2.6 

Source:  Table 16, AHCPR Guidelines #18 
* All meta-analyses used an active versus placebo patch comparison. 

Table 5.4 

Summary of Nicotine Gum Meta-analyses* (n ■ 3 meta-analyses) 

Meta-analysis 

Percent Abstinent (12 mo.) 

Active Gum Control * * 

Cepeda-Benito (1993)       16.9 

Tang, Law, Wald 17.9 
(1994) 

Silagy, Mant, Fowler      18.2 
et al.,(1994) 

12.5 

12.8 

10.6 

Odds Ratio 
(95% C.I.) 

1.4 
(1.41-1.43) 

1.5 
(1.4-1.5) 

1.6 
(1.5-1.8) 

Source:  Table 17, AHCPR Guidelines # 18 
* Control groups are a mixture of placebo and no-gum conditions. 
** Overall effect sizes are reported; Effect sizes are larger when 

gum is used in the context of intensive psychosocial therapy than when 
used with brief therapy. 
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Table 5.5 

Correlation of Study Characteristics with 
Cessation Rates at 12 Month Follow-up 

Mean      Correlation with 
 Descriptors Range (SD) Cessation Rate 

No. of intervention        1-6 2.1 .48* 
modalities (± 0.9) 

Participant drop-out      0%-51%        13.8% .05 
rate (± 12.0%) 

No. of subject 1-15 3.8 .38* 
contacts with program (± 4.6) 

Months subject in         0-12          1.1            .55* 
contact with program (± 2.1)  
Source:  Kottke et al., 1988. 
*p<.01 

FOLLOW-UP 

It is generally recommended that patients who receive an 

intervention (such as counseling to set a quit date, nicotine 

replacement therapy, or intensive smoking cessation program) be assessed 

for abstinence.  Usually this is done at the end of the intervention, or 

at subsequent patient visits.  Most experts recommend follow-up a few 

days to two weeks after setting a quit date (Indicator 6).  This can be 

done by phone or a follow-up visit.  This reinforcement is important 

during this vulnerable time period.  Persons who are unsuccessful at 

quitting or quickly relapse can be reassessed for continued motivation 

to quit smoking and need for additional interventions (AHCPR, 1996; 

USPSTF, 1996).  Persons who continue to smoke while using nicotine 

replacement therapy can be counseled to stop the nicotine replacement 

until they re-evaluate barriers to giving up all cigarettes. 

123 



REFERENCES 

Henningfield J. 1995. Nicotine medications for smoking cessation. The 
New England Journal  of Medicine  133 (18): 1196-1203. 

Kottke T. 1988. Attributes of successful smoking cessation interventions 
in medical practice. Journal  of  the American Medical Association 
259 (19): 2883-2889. 

Law M, and Tang J. An analysis of the effectiveness of interventions 
intended to help people stop smoking. Archives  of Internal 
Medicine  1995 155 (18): 1933-1941. 

Rich-Edwards, Janet W, Manson, JoAnn E, Hennekens, Charles H, Buring, 
and Julie E. 29 June 1995. The primary prevention of coronary 
heart disease in women. New England Journal  of Medicine  332 (26): 

1758-66. 

US Department of Health and Human Services. 1989. Reducing the health 
consequences of smoking: 25 years of progress. A report of the 
Surgeon General. 

US Department of Health and Human Services. 1996. Smoking Cessation. 
Clinical   Practice Guideline  #18 

US Preventative Services Task Force. 1996. Guide to Clinical 
Preventative Services, 2nd ed. Baltimore: Williams & Wilkins. 

124 



£ 
© 

52 
o 
to u 
T3 
C 

O) 
c 
'c 
'co 
E 
£ 
© sz 

CO o. 
CO 
IE 
>. 

XI 
TJ 
© 

© 

© 
O. 
& 
XJ 
o 

XI 

8  ~ 
a I 
8   1 1   I 

© o 

H ^ 
B 6 
9 © 
5 XJ 

H ° O -o 
ft " o °° 

CO 

6 
En 

En 
H 

© 

CO 
c 
© 

9   | 
H        > 

B       1 H « 
C 
© 
E_. 

3    >•« 
B Q.CL 

co .2 
Q      <2 D. 

I  II 
S   -E © 
S    © 2 
ri       <° O 
a     a)"D 

K      I- © 

CO 

c 
© 
E 
E o 
u 

S
tu

di
es

 in
di

ca
te

 th
at

 h
av

in
g 

a 
sm

ok
in

g 
st

at
us

 
id

en
tif

ic
at

io
n 

sy
st

em
 in

cr
ea

se
s 

ra
te

s 
of

 c
lin

ic
ia

n 
in

te
rv

en
tio

n 
w

ith
 t

he
ir 

pa
tie

nt
s 

w
ho

 s
m

ok
e.

 
E

vi
de

nc
e 

of
 im

pa
ct

 o
n 

ra
te

s 
of

 c
es

sa
tio

n 
is
 le

ss
 

cl
ea

r.
 

S
tu

di
es

 in
di

ca
te

 th
at

 h
av

in
g 

a 
sm

ok
in

g 
st

at
us

 
id

en
tif

ic
at

io
n 

sy
st

em
 in

cr
ea

se
s 

ra
te

s 
of

 c
lin

ic
ia

n 
in

te
rv

en
tio

n 
w

ith
 t

he
ir 

pa
tie

nt
s 

w
ho

 s
m

ok
e.

 
E

vi
de

nc
e 

of
 im

pa
ct

 o
n 

ra
te

s 
of

 c
es

sa
tio

n 
is
 le

ss
 

cl
ea

r.
 

E
ve

n 
br

ie
f p

hy
si

ci
an

 a
dv

ic
e 

to
 q

ui
t s

m
ok

in
g 

ha
s 

a 
m

od
es

t e
ffe

ct
 o

n 
ce

ss
at

io
n 

ra
te

s 
re

ga
rd

le
ss

 o
f 

pa
tie

nt
s 

m
ot

iv
at

io
n 

to
 q

ui
t. 

W
hi

le
 c

lin
ic

ia
ns

 a
re

 
en

co
ur

ag
ed

 to
 d

is
cu

ss
 s

m
ok

in
g 

at
 e

ve
ry

 v
is

it,
 i

t 
is

 c
le

ar
 th

at
 it

 m
ay

 n
ot

 a
lw

ay
s 

be
 d

oc
um

en
te

d.
 

T
he

re
 is

 a
 s

tr
on

g 
do

se
-r

es
po

ns
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

th
e 

in
te

ns
ity

 (
tim

e)
 o

f p
er

so
n-

to
-p

er
so

n 
co

nt
ac

t a
nd

 s
uc

ce
ss

fu
l c

es
sa

tio
n 

ou
tc

om
e.

 

CO 

"'S c « 
m 

In
cr

ea
se

 t
he

 
sm

ok
in

g 
ce

ss
at

io
n 

in
te

rv
en

tio
n 

by
 

cl
in

ic
ia

ns
 a

nd
 th

e 
ra

te
 o

f c
es

sa
tio

n 
by

 
pa

tie
nt

s 
w

ho
 

sm
ok

e.
 

D
ec

re
as

e 
sm

ok
in

g-
re

la
te

d 
m

or
bi

di
ty

 a
nd

 
m

or
ta

lit
y.

 
In

cr
ea

se
 th

e 
sm

ok
in

g 
ce

ss
at

io
n 

in
te

rv
en

tio
n 

by
 

cl
in

ic
ia

ns
 a

nd
 th

e 
ra

te
 o

f c
es

sa
tio

n 
by

 
pa

tie
nt

s 
w

ho
 

sm
ok

e.
 

D
ec

re
as

e 
sm

ok
in

g-
re

la
te

d 
m

or
bi

di
ty

 a
nd

 
m

or
ta

lit
y.

 

D
ec

re
as

e 
sm

ok
in

g-
 

re
la

te
d 

m
or

bi
di

ty
 

an
d 

m
or

ta
lit

y.
 

In
cr

ea
se

 s
m

ok
in

g 
ce

ss
at

io
n 

ra
te

s.
 

D
ec

re
as

e 
sm

ok
in

g-
 

re
la

te
d 

m
or

bi
di

ty
 

an
d 

m
or

ta
lit

y 

£ 

2 
w 

CD 
o> a> 

of 
0_ 
O 
I < 

CD 
O) 
CD 

of 
o_ 
O 
I < La

w
 a

nd
 T

an
g,

 
19

95
; 

A
H

C
P

R
, 

19
96

; 
U

S
P

S
T

F
, 

19
96

 

CO 

o) co 
■>- o> 

tf"~- 
GL fi 

i? 

'S © 

£  © 
«2 
3 > Oui 

= 
— 

- — 

Im 
c 
ft 
(J 

"■£ 
c 

a c 
c a 
& 
ü 
tfl 

1.
  

  
S

m
ok

in
g 

st
at

us
 s

ho
ul

d 
be

 d
oc

um
en

te
d 

at
 le

as
t o

nc
e 

fo
r 

al
l p

at
ie

nt
s.

 

2.
  

  
P

at
ie

nt
s 

do
cu

m
en

te
d 

to
 b

e 
sm

ok
er

s 
sh

ou
ld

 h
av

e 
th

ei
r 

sm
ok

in
g 

st
at

us
 

in
di

ca
te

d 
on

 a
t 

le
as

t 
50

%
 o

f 
al

l 
no

n-
 

em
er

ge
nc

y 
vi

si
ts

. 

T
re

a
tm

e
n
t 

3.
  

  
T

he
re

 s
ho

ul
d 

be
 d

oc
um

en
ta

tio
n 

th
at

 
ad

vi
ce

 to
 q

ui
t s

m
ok

in
g 

w
as

 g
iv

en
 to

 a
ll 

sm
ok

er
s 

at
 le

as
t 

on
ce

 d
ur

in
g 

th
e 

co
ur

se
 

of
 a

 y
ea

r.
1

 

4.
  
  

A
ll 

sm
ok

er
s 

id
en

tif
ie

d 
as

 a
tte

m
pt

in
g 

to
 

qu
it 

sh
ou

ld
 b

e 
of

fe
re

d 
at

 le
as

t o
ne

 
ad

di
tio

na
l 

sm
ok

in
g 

ce
ss

at
io

n 
co

un
se

lin
g 

vi
si

t2 w
ith

in
 3

 m
on

th
s.

 

IT) 
CN 



M
et

a-
an

al
ys

es
 o

f 
ni

co
tin

e 
re

pl
ac

em
en

t 
th

er
ap

y 
fo

r 
bo

th
 p

at
ch

es
 a

nd
 g

um
 

de
m

on
st

ra
te

 i
m

pr
ov

ed
 

ce
ss

at
io

n 
ra

te
s 

co
m

pa
re

d 
w

ith
 c

on
tr

ol
 o

r 
pl

ac
eb

o 
in

te
rv

en
tio

ns
. 

T
he

re
 is

 in
su

ffi
ci

en
t 

re
se

ar
ch

 o
n 

th
e
 b

en
ef

it 
fo

r 
th

os
e 

w
ho

 s
m

ok
e 

le
ss

 t
ha

n 
5 

ci
ga

re
tte

s 
a 

da
y.

 

O
ne

 o
f t

he
 c

om
m

on
 c

ha
ra

ct
er

is
tic

s 
of

 s
uc

ce
ss

fu
l 

co
un

se
lin

g 
in

 t
he

 K
ot

tk
e 

m
et

a-
an

al
ys

is
 is

 
re

in
fo

rc
em

en
t 

at
 s

ub
se

qu
en

t v
is

its
. 

D
ec

re
as

e 
sm

ok
in

g-
 

re
la

te
d 

m
or

bi
di

ty
 

an
d 

m
or

ta
lit

y 

D
ec

re
as

e 
sm

ok
in

g-
 

re
la

te
d 

m
or

bi
di

ty
 

an
d 

m
or

ta
lit

y.
 

A
H

C
P

R
, 

19
96

; 
La

w
 a

nd
 T

an
g,

 
19

95
 

. -to 
58 °> 

SFi- p-co 
OD. 
XCO 
« 

- = 

5.
  

  
A

ll 
sm

ok
er

s 
at

te
m

pt
in

g 
to

 q
ui

t 
w

ho
 

sm
ok

e 
m

or
e 

th
an

 5
 c

ig
ar

et
te

s 
a 

da
y 

sh
ou

ld
 b

e 
of

fe
re

d 
ni

co
tin

e 
re

pl
ac

em
en

t 
th

er
ap

y 
ex

ce
pt

 in
 t

he
 p

re
se

nc
e 

of
 

se
rio

us
 m

ed
ic

al
 p

re
ca

ut
io

ns
.3

 

a 
3 
* o 
o 
LL 

6.
  

  
A

ll 
pa

tie
nt

s 
w

ho
 r

ec
ei

ve
 a

 s
m

ok
in

g 
ce

ss
at

io
n 

in
te

rv
en

tio
n4
 s

ho
ul

d 
ha

ve
 

th
ei

r 
ab

st
in

en
ce

 s
ta

tu
s 

do
cu

m
en

te
d 

w
ith

in
 2

 w
ee

ks
 o

f t
he

 c
om

pl
et

io
n 

of
 

tr
ea

tm
en

t. 

to 
®     r- 
> .2 
*- Ü 
CD ~ 
to .E 
C Ü 

■2 >; 
to a 
CO    CO to   i- 
$ re 

o,- 
s ® o E 
C   CD Is 
CO   Q. 

a. © 
CO   c 

H 
re 

CD 
to 
O 

TJ 
C 
CO 

to" 
CO 

SZ 
i— 
k_ 
CO 
CO 
3 
o 
a> 
to 

c ~  0) 
»- ° £ 8 a) ** £ o 
111* 
ir ;= CD TJ 

CO  c 
~ c.2 
CD — 'S 8 

© a. 
c o .CO 

° S.8 p 
O   O) CO 
c£?I 
O   Q.~  _ 
IO  T3   O .2 
58 = to  CO 
8 go 8 

o2§8 
E S 

CD 

O 
O 

o 
CD 
O 

e-Ejg o o ~ 

a. 
2 
a> 

c 
CD 
E 
CD 
O 
re 
Q. 
£ 
CD 
C 

'S 
O 
'c 

E 
S 
2 a. 
CD > 

'co 
c 
CD 4-* _c 
c 
CO 

to" c o 
'w to 
CD 
CO 
OJ c 
© 
to c 
3 
o o 

© 
CD 

- si* 
8>S2 ®.E 
.£   CD 3=  -C 
=   Q.CD  .« 

'    8.« £ 
Q. 3   CO 

sl&l g S £ ~ 
8*1 2," C "O  O) "- 
°-1.E.c 

EoSw_ 
0 fc « ~ S •*- ° .■= re o 
£ .2 OT 

-Ici-g-E 5 
jg Ö r p ™ m 

>. ® 8_ 
CO £  ^ v_   <JJ i_ 
E sz 3 .2 .E .2 
c -I « 3 £ re 
.2 * re g ® to 

SÜ8£§8 
CD   m-_    i_   O) 

E E ? « ° C 

8 a. co 
Ö 

_       TJ 

c .to c 
CD >r — 
-- "  to 

Q. CD .2 
CD   O-C - C 

Tg CO   CD 

73 
.E c ■= 

CO «°-£ 

c a> c 

o> © 

o 
l-5£ 

«3 
CN 

re CO 
CD 

TJ 
3 *-» 
CO 
CD > 

CO 
re 

■0 

CD 

8 
CD 

■o 
> 

LU 
O 
> 

Q   w  $   " £   2 i= 
5 £^ ® g £ re 
üh ©2 »co 3 

—     r-j      "Ö m (ft.. 

T> 
CD 

O  CO  tp Q. 
O  C  CD C Ü re '= tj 

TJ ~ o to 
CD   CD   to CD 

" E o 
o CO 
" CD C 
C ■?; o 2 o .9»S 

c sz ä .£ 
O  O  3   Q. 
2020 

CM CO 



COMMUNITY-ACQUIRED PNEUMONIA 

Alison Moore, MD 

Several recent reviews provided the core references in developing 

quality indicators for the evaluation and management of community- 

acquired pneumonia (Campbell, 1994; Mandel1, 1995; Whitson and Campbell, 

1994; Brown, 1993; Bartlett and Mundy, 1995; Pomilla and Brown, 1994). 

Where these core references cited studies to support individual 

indicators, we have included the original references.  We also used 

three guidelines regarding antimicrobial management of community- 

acquired pneumonia (ATS, 1993; BTS, 1993; CCAPCCG, 1993).  In the 

following review we have excluded consideration of the evaluation and 

treatment of CAP in persons with HIV. 

IMPORTANCE 

More than four and one half million Americans develop community- 

acquired pneumonias (CAP) annually.  Of these, about one million persons 

are hospitalized, generating more than $4 billion in medical expenses. 

CAP ranks sixth in cause-specific mortality for Americans and among the 

elderly, it is the fourth leading cause of death (Kovar, 1977).  While 

attack rates are highest at the extremes of age, overall attack rates 

are ten to twelve cases per 1000 persons per year (Foy et al., 1973; 

Marrie, 1994). 

The elderly and patients with chronic respiratory, cardiac, renal, 

or hematological illnesses suffer the greatest morbidity and mortality 

from CAP (Campbell, 1994; Mandel1, 1995; Whitson and Campbell, 1994; 

Brown, 1993; Bartlett and Mundy, 1995; Pomilla and Brown, 1994; ATS, 

1993; BTS, 1993; CCAPCCG, 1993).  Coexisting or recent viral infection, 

particularly with influenza virus, continues to be an important 

predisposing factor for CAP.  Smokers are also at increased risk. 

Although mortality is high among certain subgroups, such as the elderly 

and those with comorbid disease, 50 to 90 percent of patients with 

community acquired pneumonia are safely treated as outpatients (Pomilla 

and Brown, 1994). 
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SCREENING 

There are no current recommendations in the reviewed literature on 

screening for pneumonia. 

DIAGNOSIS 

A careful history (including chronic respiratory, cardiac, hepatic 

or renal illnesses, diabetes, immune dysfunction, smoking status, 

history of recent viral illness, history of recent use of antibiotics) 

and physical examination (including vital signs, and a lung examination) 

are essential in making the diagnosis of pneumonia.  CAP may have many 

clinical presentations.  Classically, CAP is characterized by fever, 

cough, pleuritic chest pain, chills, increased sputum production, focal 

lung consolidation on physical examination and a positive chest x-ray. 

However, atypical presentations are common, particularly in the elderly, 

in whom mental status changes and tachypnea may predominate (Esposito, 

1984; Venkatesh et al., 1990; Fein et al., 1990; Whitson and Campbell, 

1994).  Other presenting symptoms and signs may include myalgias, 

malaise, headache, and diarrhea, especially early in the illness.  Our 

proposed indicator requires that, for persons suspected of having 

pneumonia, health care providers obtain a focused history and physical 

examination, including questions about onset of symptoms, nature of 

symptoms, coexisting illnesses, smoking status, recent use of 

antibiotics, recent viral illness, assessment of vital signs, and a lung 

examination (Indicators 1 and 2). 

Chest radiography (CXR) (preferably posterior-anterior and lateral 

views) should be performed in all patients with signs and symptoms of 

pneumonia (Indicator 3).  The presence of cavitation or multilobar 

infiltrates suggests a more complicated illness.  A CXR should also be 

obtained in those who have fever, tachycardia, or an abnormal lung 

examination.  These clinical findings, in the absence of asthma, have 

been prospectively validated and are better predictors of pneumonia in 

individuals than physician judgment (Heckerling et al., 1990; Emerman et 

al., 1991).  if a pleural effusion is suspected, a lateral decubitus 

chest radiograph should be obtained to assess its size.  A diagnostic 

thoracentesis should be performed if a parapneumonic effusion is present 
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and the lateral decubitus film shows significant pleural effusion (>= 10 

mm thickness in the dependent position)(Light, 1990)(Indicator 4). 

The diagnostic value of a Gram stain and culture of expectorated 

sputum has been long debated (Niederman, 1993; Rein, 1978; ATS, 1993; 

BTS, 1993).  This is because 10 to 30 percent of patients have a non- 

productive cough, 15 to 30 percent of persons get antibiotics before 

they are given the diagnosis of pneumonia, and negative culture results 

are reported for 30 to 65 percent of cultures.  No studies have shown a 

close correlation between sputum Gram stain and results using lower 

respiratory tract secretions in large numbers of patients with CAP 

(Campbell, 1994).  Given the uncertainty regarding the utility of Gram 

stain and culture among persons with pneumonia, we do not propose an 

indicator regarding the use of these tests. 

Serology for specific pathogens is helpful in epidemiology studies, 

but diagnosis is based on a comparison of acute and convalescent sera, 

limiting its usefulness in directing initial therapy.  Serology also 

lacks adequate sensitivity and specificity (Campbell, 1994). 

Routine lab tests, such as complete blood count, serum electrolytes 

and indices of liver or renal function, are of no benefit in helping to 

establish a diagnosis of pneumonia, but may be helpful in identifying 

patients at risk for a more complicated course.  The American Thoracic 

Society recommends inclusion of a complete blood count, serum 

electrolytes, hepatic enzymes, and tests of renal function in all 

patients with CAP who are 60 years of age or older or who have 

coexisting illness (ATS, 1993).  The British Thoracic Society (BTS, 

1993) only makes recommendations for additional tests for hospitalized 

persons who are suspected of having pneumonia.  Blood cultures should 

only be obtained for persons requiring hospitalization (ATS, 1993; BTS, 

1993).  Consistent with the recommendations of the American Thoracic 

Society, our proposed indicator requires a white blood cell count, 

hemoglobin and hematocrit, serum electrolytes, BUN/creatinine in all 

patients with CAP who are 60 years of age or older, or who have 

coexisting illness (Indicator 5).  Persons who are hospitalized with 

pneumonia should be offered two sets of blood cultures (Indicator 6). 
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An earlier RAND study on the effects of the DRG-based Prospective 

Payment System on quality of care for hospitalized Medicare patients 

developed quality indicators in this area (Kahn et al., 1992). Based 

that work, we propose an indicator requiring that patients hospitalized 

with pneumonia have their temperature and a lung examination documented 

on days one and two of hospitalization (Indicator 7). 

TREATMENT 

By necessity, most patients are treated with an empiric 

antimicrobial regimen pending results from diagnostic studies as early 

initiation of appropriate therapy is associated with lower morbidity and 

mortality.  Choice of any empiric regimen must take into account the 

spectrum of potential pathogens likely to be encountered, as no pathogen 

is identified in up to 50 percent of patients despite extensive testing 

(Fang, 1990; Berntsson, 1986). 

Choosing an appropriate empiric regimen for treatment requires an 

understanding of the probable spectrum of pathogens encountered in a 

specific setting.  Major variables have been identified that are 

believed to influence the spectrum of pathogens encountered and the 

decision to hospitalize in any given patient population (ATS, 1993; 

CCAPCCG, 1993).  These variables include age, host factors1, and 

severity of illness at time of initial presentation2 (Fang, 1990; Fine, 

1993; ATS, 1993; CCAPCCG, 1993, Fine, Smith, 1990; Council of the 

British Thoracic Society, 1987; Farr, 1991).  Using these variables, the 

American Thoracic Society (ATS, 1993) and the Canadian Community 

Acquired Pneumonia Consensus Conference Group (CCAPCCG, 1993) separated 

CAP into four easily identifiable patient populations.  Of these four 

groups, two are directed at outpatient treatment: one for individuals 

age 60 or under, without significant coexisting disease (Group 1), and 

another for individuals who are older than 60 years or who have 

^ For example, functional status, social support, coexisting illness. 
For example, respiratory rate > 30 breaths/min, fever > 38.3 degrees 

centigrade, systolic blood pressure < 90 mm Hg; diastolic pressure < 60 
mm Hg, confusion, pAC02 < 60 OR pAC02 > 50 mm Hg. 
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coexisting illness (Group 2).  The remaining two groups include patients 

requiring hospitalization.  These groups were divided based on the 

severity of the pneumonia: # Group 3 for less than severe and Group 4 

for severe.  The definition of severe CAP was based on having 

respiratory failure, multilobar involvement, shock, acute renal failure, 

and generally includes those needing admission to an intensive care 

unit.  Using these four groups, the most likely pathogens (and 

appropriate antimicrobials to treat them) were identified by reviewing 

the literature.  Pre-established criteria were used to select pertinent 

clinical studies. 

For Group 1, the most common pathogens included S.  pneumoniae,   M. 

pneumoniae,   respiratory viruses, C.  pneumoniae,   and H.   influenzae. 

Miscellaneous pathogens were sporadically noted and include Legionella 

species, S.   aureas,   M.   tuberculosis,   endemic fungi and aerobic gram- 

negative bacilli.  Mortality is low (1%) in this setting and the 

incidence of complication arising from CAP that later requires 

hospitalization was less than ten percent. 

Generally, the recommended treatment for persons having pneumonia 

and who are 60 years of age or younger and have no coexisting illnesses 

(Group 1) is to use a macrolide.  Erythromycin is the first line agent, 

but one of the newer macrolides, clarithromycin or azithromycin, may 

also be used, especially in those intolerant of erythromycin and in 

smokers (to treat H.   influenzae).     Tetracycline may be used if the 

patient is allergic or intolerant to macrolides.  However, penicillin- 

resistant pneumococci may be resistant to these agents (ATS, 1993; The 

Medical Letter, 1996) (Indicator 8). 

For Group 2, the spectrum of pathogens differed from the first 

group by the inclusion of more virulent major pathogens, aerobic gram- 

negative bacilli (but not P. aeruginosa)   and S.   aureas  and the addition 

of Moraxella catarrhalis among the miscellaneous group. S.  pneumoniae 

remains the most common identified pathogen.  Deleted from the major 

pathogens in Group 1 were M.  pneumoniae  and C. pneumoniae.     Mortality 

among this group is three percent, but approximately 20 percent of 

patients initially treated as outpatients eventually required 
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hospitalization, reflecting the significance of age and coexisting 

illness. 

The treatment recommended for persons having pneumonia who are 

older than 60 years and/or have comorbid conditions (Group 2) is to use 

a second-generation cephalosporin (e.g., cefuroxime axetil, cefaclor, 

loracarbef, cefpodoxime proxetil) or trimethoprim-sulfamethoxazole or a 

beta-lactam/beta-lactamase inhibitor (e.g., amoxicillin/clavulanic 

acid).  Additionally, if infection with Legionalla is a concern one may 

add erythromycin or another macrolide to this regimen (Indicator 9). 

For Group 3, those persons with CAP who require initial hospital 

admission, pathogens include all the major pathogens in Group 2, plus 

polymicrobial infection (including anaerobic bacteria), Legionella 

species and C.  pneumoniae.  Mortality in this group ranged from 13 to 25 

percent.  The treatment generally recommended for Group 3 is a second or 

third-generation cephalosporin or a beta-lactam/beta-lactamase 

inhibitor, with the possible addition of a macrolide if infection with 

Legionella is a concern (Indicator 10). 

Group 4, those persons having severe CAP, most commonly had 

Legionella species and S.   pneumoniae.     Other major pathogens included 

aerobic gram-negative bacilli, M.  pneumoniae,   and respiratory viruses. 

Mortality in this group approached 50 percent.  Treatment recommended 

for this group consists of a macrolide plus a third-generation 

cephalosporin with anti-pseudomonas activity or a macrolide plus another 

antipseudomonal agent such as imipenem/cilastin or ciprofloxacin 

(Indicator 11). 

Clinical cure or improvement with any one of several antibiotic 

regimens exceeds 90 percent.  The optimal length of treatment is 

unknown, but by convention most pneumonias are treated for ten to 14 

days (Pomilla and Brown, 1994).  Our proposed indicator in this area is 

consistent with these standards; that is, that most pneumonias should be 

treated for ten to 14 days, with the exception of azithromycin, which 

may be given for five days (ATS, 1993) (Indicator 12). 

Two studies have looked at relative indications for hospitalization 

in patients with CAP (Fine, Smith, 1990; Black, 1991).  The indications 

include:  symptom duration less than one week or greater than four 

132 



weeks, age over 65 years, immunosuppression, comorbid illness, fever 

greater than 38.3 degrees centigrade, multilobar involvement on CXR, 

aspiration or postobstructive pneumonia, pneumonia associated with S. 

aureus,   or gram-negative bacilli.  Other indications for hospitalization 

include respiratory rate greater than 30 breaths per minute, systolic 

blood pressure less than 90 mm Hg; diastolic pressure less than 60 mm 

Hg, confusion, metastatic infection, and leukopenia (Fang, 1990; Fine, 

1993; Van Metre, 1954).  In addition to these risk factors, the 

physician needs to assess whether the patient has the functional skills 

and social support to care for herself outside the hospital, as well as 

the ability to be compliant with therapy and follow-up (Fine, 1990). 

As part of the Pneumonia Patient Outcomes Research Team, 

researchers surveyed 292 medical practitioners at four geographically 

separate hospitals to identify the factors clinicians considered when 

deciding whether or not to hospitalize CAP patients at low risk for 

short-term mortality (predicted probability of death of less than 4%) 

(Fine, 1997).  Results showed that practitioners relied heavily on five 

clinical factors to make this decision: the patient's respiratory 

status, coexisting illness, clinical appearance, lung involvement of 

more than one lobe, and oral intake.  Three patient factors were almost 

always associated with hospitalization:  hypoxemia, inability to 

maintain oral intake of foods, liquids and antimicrobial medicines, and 

lack of patient home care support.  Patients without these risk factors, 

but whom practitioners estimated still had more than a five percent risk 

of death, also were more likely to be hospitalized.  Given the 

heterogeneity in clinical and social factors involved, we do not 

recommend any quality indicators for hospital admission. 

FOLLOW-UP 

Once antimicrobial therapy is initiated, it is important to monitor 

the patient for clinical response.  Normally, no change in antimicrobial 

therapy should be considered within the first 72 hours unless initial 

diagnostic studies identify a pathogen not covered by original empiric 

therapy, a resistant pathogen is isolated from blood or another sterile 

site, or there is clinical deterioration (ATS, 1993).  The presence of 
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coexisting illness and advanced age is associated with delays in 

improvement.  Patients with structural abnormalities of the respiratory 

tract often do not respond as readily as previously healthy patients. 

The virulence of the infectious agent may also delay response. 

Especially among patients without prior coexisting disease, fever 

generally disappears within two to four days, and leukocytosis resolves 

by the fourth or fifth day of therapy.  Physical findings remain 

abnormal in up to 40 percent of patients at day seven.  The CXR is often 

abnormal at four weeks. 

Patients who are not improving or are deteriorating should be 

reevaluated for evidence of noninfectious processes, antimicrobial 

resistance, or unrecognized immunosuppression.  Repeat microbiologic 

studies should be obtained, as well as an electrocardiogram to rule out 

unrecognized myocardial infarction (in older patients), and a chest 

radiograph to look for an infectious complication (Bartlett and Mundy, 

1995). 

The recommendations of the American Thoracic Society indicate that 

if clinical deterioration (e.g., no improvement or worsening in sense of 

well-being, continued or increased cough, decreased appetite) does occur 

during the first 72 hours, or no improvement is seen after 72 hours 

after starting antibiotics, then the ambulatory patient should be seen 

by the health professional for re-evaluation (ATS, 1993).  Moreover, 

persons who are hospitalized with CAP should be seen by a health 

professional within six weeks of discharge to ensure that the pneumonia 

has completely resolved (BTS, 1993) (Indicator 13). 
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7.  CORONARY ARTERY DISEASE - DIAGNOSIS AND SCREENING 

Anthony Steimle, MD 

The diagnosis of suspected coronary artery disease (CAD) is a 

complex topic comprising many potential clinical presentations and 

several diagnostic tests.  Despite an abundant literature on the 

characteristics (such as sensitivity and specificity) of these tests in 

patients with CAD, few randomized trials have directly tested whether a 

particular diagnostic approach improves patient outcomes.  Rather, the 

benefits of most tests must be extrapolated from combining how 

accurately they predict the presence and prognosis of CAD with the known 

effectiveness of treatments such as revascularization.  Thus, the 

quality indicators in this chapter have largely been based on expert 

opinion and synthesis of this data, in the form of review articles, 

necessity ratings, clinical guidelines, and decision analytic models. 

We performed MEDLINE searches to identify English language review 

articles published since 1992 on coronary disease, myocardial ischemia, 

myocardial infarction, angina pectoris, stable angina, and unstable 

angina.  We supplemented these sources with narrow MEDLINE searches on 

particular clinical scenarios and with key references from the 

bibliographies of review articles. 

IMPORTANCE 

The importance of coronary artery disease is difficult to 

overstate.  Despite declining mortality rates, cardiovascular disease 

remains the leading cause of death in the United States, accounting for 

45 percent of all deaths in 1988, with CAD alone responsible for 24 

percent (AHA, 1991).  Approximately seven million Americans are 

currently diagnosed with CAD (AHA 1994).  In 1996, the AHA estimates 

that CAD in the U.S. cost society $151 billion (AHA, 1996). 

SCREENING 

Specialized testing to screen for CAD is not indicated for healthy 

adults without signs or symptoms of ischemic heart disease (Sox et al., 
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1989).  Screening older men who have multiple CAD risk factors may be 

beneficial in some cases, but specific indications for such testing are 

not agreed upon.  A separate chapter will address hyperlipidemia 

screening. 

DIAGNOSIS 

Once a patient has presented with symptoms or signs of CAD, several 

specialized tests, primarily stress testing and coronary angiography, 

can be used to confirm the diagnosis and guide treatment.  Typically, 

patients first undergo stress testing to predict their risk from CAD. 

When the results suggest a high risk, coronary angiography is then used 

to confirm the presence of disease and to map its anatomy.  The quality 

indicators in this chapter focus on these two tests because they have 

been extensively studied, and are discrete and easily measured. 

Developing concise indications for stress testing and coronary 

angiography is difficult for several reasons.  First, the benefits of 

testing are not well defined.  Few randomized trials have directly 

examined how diagnostic tests affect patient outcomes.  Instead, studies 

have measured how well tests detect CAD and predict its prognosis. 

Clinicians have then combined this information with data from trials of 

CAD interventions such as coronary artery bypass surgery (CABS) to infer 

the benefits of a diagnostic strategy.  Second, the same test can serve 

different purposes in different situations.  For instance, stress 

testing can define a patient's likelihood of having CAD; while in a 

patient already known to have CAD, it can predict risk of death or 

myocardial infarction.  Coronary angiography is a prerequisite for 

planning CABS or angioplasty.  However, even when revascularization is 

not performed, angiography can confirm the diagnosis of CAD and assess 

prognostic factors such as left ventricular function and the number of 

diseased vessels. 

A third reason that the indications for testing are complex is that 

they are intricately related to individual patient characteristics.  In 

some patients, stress testing suggests CAD is present but that the risk 

for an adverse event is not high enough to warrant coronary angiography. 

In other patients who have a high pretest probability of disease, the 
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diagnosis of CAD can be made based on the history and physical 

examination alone.  If these patients are not candidates for 

revascularization, the physician might begin medical therapy without any 

diagnostic tests.  The patient-specific factors which influence the need 

for diagnostic testing include those which predict a patient's pretest 

probability of disease (e.g., the CAD risk factors: age 65 or older, 

diabetes, hypertension, hypercholesterolemia, smoking, male gender, and 

family history of CAD before age 55) and those which predict risk frp, 

CAD (e.g., prior revascularization, prior myocardial infarctions, and 

reduced ejection fraction).  In addition, contraindications to 

revascularization and/or catheterization (see definitions in Section IV 

of this chapter) must be considered.  Thus, to validly define when 

diagnostic testing is necessary, quality indicators must include many of 

these clinical details. 

The clinical presentations that require diagnostic testing for CAD 

can be categorized as follows:  signs of CAD in asymptomatic patients, 

chest pain (not yet diagnosed as angina), stable angina, unstable 

angina, myocardial infarction, and high risk for perioperative cardiac 

complications. 

We should note that stress testing exists in many varieties. 

Stress can be provided by exercise or infused medication.  Ischemia can 

be detected by electrocardiography and/or by cardiac imaging with 

radionuclide scintigraphy or echocardiography.  Physicians choose among 

these techniques based on patient characteristics.  In our quality 

indicators, we have not specified when a particular technique should be 

used or when imaging is required, but only when some form stress testing 

is indicated.  However, the technique chosen should be «diagnostic» - 

that is, interpretable as either positive or negative.  For example, 

imaging should be used in patients with left bundle branch block because 

stress-induced ECG changes are masked. 

Asymptomatic Patients 

Our indicators for asymptomatic patients were based on the ratings 

of an expert panel on the necessity of coronary angiography (Bernstein 

et al., 1991) and the AHCPR clinical practice guideline for heart 
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failure (Konstant, 1994) .  Diagnostic testing is not indicated in 

asymptomatic people unless they have signs of structural heart disease 

such as a reduced left ventricular ejection fraction which could be due 

to ischemia.  A decision analytic model has estimated that stress 

testing for an asymptomatic 60 year-old man would prolong life- 

expectancy by only 12 days and would not be cost-effective (Sox et al., 

1989).  In contrast, because patients with CAD and reduced ejection 

fractions have a high mortality (25% at 5 years if LVEF is less than 

0.5) (ACC/AHA, 1996) there is consensus that evaluating all patients 

with abnormal ejection fractions for possible CAD is beneficial and 

necessary (Indicators 2 and 3) (Bernstein et al., 1991).  Similarly, if 

an asymptomatic person has had a stress test (even one which was not 

indicated in the first place) which suggests a high risk for death or 

MI, coronary angiography is considered necessary (Indicator 1) 

(Bernstein et al., 1991). 

Stable Angina or Known CAD 

The indicators for diagnosis of stable angina and known CAD were 

developed from the recommendations of the North of England Stable Angina 

Guideline Development Group (NESAGDG), the ratings of a RAND expert 

panel on the necessity of diagnostic testing in patients with chest 

pain, and the ratings of a similar panel on the necessity of coronary 

angiography in a variety of settings (NESAGDG, 1996; Carlisle, 1994; 

Bernstein, 1991).  The panel ratings were adapted into indicators for 

those clinical scenarios which received a median necessity rating of 

seven or more (out of nine) and for which there was agreement among 

panel members. 

Although the benefits of a baseline EKG in patients diagnosed with 

CAD have never been tested in a clinical trial, the 12-lead EKG is 

important in diagnosing future ischemic events and conduction defects, 

which influence medication choices.  For these reasons, expert 

guidelines recommend 12-lead EKGs in the evaluation of all patients with 

suspected or proven CAD (NESAGDG, 1996; Braunwald, 1994; Ryan 1996) 

(Indicator 4).  Anemia may exacerbate ischemia in patients with angina. 

Because anemia is usually correctable, patients with a new diagnosis of 
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stable or unstable angina or MI should have their hemoglobin levels 

measured (NESAGDG, 1996) (Indicator 5). 

A number of studies have examined the ability of stress testing to 

identify patients with CAD and patients with high-risk CAD who benefit 

from revascularization (Lee, 1988).  A decision analysis based on such 

data concluded that stress testing patients with stable angina and 

performing coronary angiography on those with positive tests would 

prolong life-expectancy and be cost-effective.  Stress testing 1000 men 

age 60 years and over with stable angina would save 62 lives at five 

years.  Experts have thus recommended that all patients with chest pain 

likely to be angina or with established angina should undergo stress 

testing at least once unless they are not candidates for 

revascularization (Lee, 1988; TIMI IIIB Investigators, 1994) (Indicator 

6).  In contrast, decision analyses have concluded that routine coronary 

angiography for stable angina patients, without prior stress testing, 

would result in similar or worse survival at the cost of subjecting 

twice as many patients to an invasive procedure (Lee, 1988; Bernstein, 

1991).  in patients with stable coronary disease that is not high risk, 

the primary benefit of revascularization is control of symptoms rather 

than reduction in mortality.  Hence, the severity of symptoms determines 

whether revascularization is necessary.  Unfortunately, symptom severity 

can be difficult to glean from the medical record, making quality 

indicators based on angina difficult to apply. 

Unstable Angina 
The indicators for unstable angina were developed from the AHCPR 

clinical practice guideline for unstable angina and the ratings of the 

RAND expert panel on the necessity of coronary angiography (Braunwald, 

1994; Bernstein et al., 1991).  The AHCPR guideline for the management 

of patients being evaluated for possible unstable angina calls for a 

physical examination that focuses on areas of possible instability and a 

12-lead ECG (Indicator 7).  Patients hospitalized with unstable angina 

should be placed on telemetry for arrhythmia and ischemia detection 

(indicator 8), should receive sequential cardiac enzyme measurements for 
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the first 24 hours (Indicator 9) and should have a repeat ECG within 24 

hours (Indicator 10). 

The Thrombolysis in Myocardial Infarction (TIMI) Phase IIIB trial 

of 1473 patients with unstable angina and non-Q-wave MI compared routine 

coronary angiography to stress testing followed by coronary angiography 

for spontaneous or stress-induced ischemia (TIMI IIIB Investigators, 

1994).  The two strategies resulted in similar overall rates of death 

and myocardial infarction.  However, routine coronary angiography was 

associated with shorter and fewer hospitalizations, and, for patients 

with non-Q-wave Mis, a trend toward fewer Mis and deaths.  Based on this 

study, the AHCPR guideline states that early coronary angiography is a 

reasonable alternative to stress testing for all patients who are very 

likely to have true unstable angina (e.g., patients with typical 

symptoms at rest and transient ischemic ECG changes associated with 

chest pain).  No randomized trials have compared medical therapy without 

stress testing to stress testing for patients with unstable angina. 

However, because of the high risk of death after an episode of unstable 

angina, five percent in the first month (Braunwald, 1994), the need for 

stress testing or coronary angiography in patients with unstable angina 

is widely accepted (Indicator 12). 

In trials of over 100,000 Ml patients, ACE inhibitors have reduced 

mortality by six percent in unselected patients and by 22 percent in 

patients with LV dysfunction (Hennekens et al., 1996). In addition, as 

mentioned above, patients with CAD who have depressed LV function have 

higher risk for mortality.  Therefore, our diagnosis indicators focus on 

measuring LV ejection fraction, by echocardiogram, radionuclide scan, or 

ventriculogram, in patients with unstable angina who have other clinical 

features of depressed LVEF (Braunwald, 1994) (Indicator 11) and in high 

risk patients following an MI (Indicators 15 and 16). 

Myocardial Infarction 

The quality indicators for the use of diagnostic modalities in 

patients with MI were developed largely from guidelines by the ACP (ACP, 

1989), the AHCPR (Braunwald et al., 1994), and the ACC/AHA (ACC, 1987; 

AHA, 1996); and from the necessity ratings of the RAND expert panel on 
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the indications for coronary angiography (Indicators 13 and 14) 

(Bernstein et al., 1991).  In patients with acute myocardial infarction 

treated with thrombolysis, the TIMI II trial found that routine coronary 

angiography offered no advantage over stress testing.  Coronary 

angiography was reserved only for patients with persistent signs of 

ischemia (TIMI Study Group, 1989).  However, stress testing has not been 

compared to medical therapy without post-MI diagnostic testing, and the 

need for routine stress tests has recently been questioned, especially 

for patients receiving thrombolytic therapy (Stevenson et al., 1993). 

Nonetheless, most experts recommend such testing for all patients 

following MI (ACP, 1989) (Indicator 17).  Their recommendations are 

supported by a decision analytic model which predicted that 

postinfarction stress testing in 55 to 64 year old men would increase 

quality-adjusted life-expectancy by 1.3 years at a cost of about $20,000 

per quality-adjusted life-year saved (Kuntz, 1996). 

Although the randomized TIMI II trial found no benefit for routine 

coronary angiography over stress testing in patients receiving 

thrombolytics (TIMI Study Group, 1989), a decision analysis has 

suggested that routine coronary angiography would increase life- 

expectancy in most post-MI patients and do so cost-effectively in those 

with a history of prior MI ($30,000 to $50,000 per quality-adjusted 

life-year saved, average one to two months gained) (Indicators 18 and 

19) (Kuntz, 1996).  Moreover, in the first hours of an MI, 

catheterization and primary PTCA instead of thrombolysis has been found 

to reduce mortality (4.7% versus 6.7%) (Stevenson, 1993; Grines, 1996). 

For these reasons, routine coronary angiography remains controversial. 

Thus, our quality indicators accept coronary angiography as an 

alternative to stress testing for all post-MI patients. 

Sudden Death 

The indicators for sudden death were based on the ratings of the 

RAND expert panel on the necessity of coronary angiography (Bernstein et 

al., 1991).  The necessity ratings were used to develop indicators as 

before.  Patients who have suffered sudden death or malignant 

ventricular dysrhythmia have a high incidence of CAD and risk of 
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subsequent death (about 30% per year)(Braunwald, 1992).  For these 

reasons, evaluation for CAD is considered mandatory (Indicators 20 and 

21) . 

Age 

Studies show that CAD is treated less aggressively in the elderly 

(Bernstein et al., 1991).  We have used a cut-off of 75 years of age or 

less for many of our indicators because this cutoff has been used in 

necessity ratings for diagnostic testing (Carlisle, 1994; Bernstein et 

al., 1991).  While it is true that the benefits of post-infarction 

stress testing begin to decline after age 75 because of a higher risk of 

complications (Kuntz, 1996), the elderly are also at the highest risk of 

death from CAD and have a great deal to gain from interventions that 

reduce mortality.  Unfortunately, age is an imperfect but easily 

measured surrogate for poor functional status, limited life-expectancy, 

and risk of complications from interventions such as CABS.  Thus, for 

the sake of simplicity, our indicators, as currently written, exclude a 

patient group in whom the diagnosis and treatment of CAD still has 

potential benefit. 

Coronary Angiography 

Many hospitals do not have coronary angiography on-site.  Patients 

admitted to such hospitals are significantly less likely to to undergo 

coronary angiography than clinically similar patients admitted to 

hospitals with on-site cadiac catheterization facilities (Every et al., 

1993).  These hospitals should attempt to transfer patients who require 

coronary angiography to other facilities, unless the patient is 

documented to be unstable for transfer or a transfer facility is 

unavailable. 
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8.  CORONARY ARTERY DISEASE - PREVENTION AND TREATMENT 

Anthony Steimle, MD 

Because treatments for coronary artery disease (CAD) have been 

particularly well studied, many of the quality indicators for this 

chapter are directly supported by randomized controlled trials (RCTs). 

RCTs have shown that several medications - including lipid lowering 

drugs, aspirin, beta-blockers, ACE inhibitors, and thrombolytic agents - 

prolong survival for a broad spectrum of CAD patients.  Other studies 

have found that coronary artery bypass surgery (CABS) benefits subgroups 

of patients with the most extensive disease.  To develop our quality 

indicators for CAD treatment, we performed MEDLINE searches to identify 

English language articles published since 1992 on treatment for each of 

the following:  coronary disease, myocardial ischemia, myocardial 

infarction (MI), angina pectoris, stable angina, and unstable angina. 

We also searched for articles on coronary artery bypass surgery and 

percutaneous transluminal coronary angioplasty (PTCA).  We supplemented 

these searches with key references from the bibliographies of review 

articles.  Our proposed quality indicators draw heavily from several 

particularly well-done overviews (Braunwald et al., 1994; Ryan et al., 

1996; Hennekens et al., 1996; and Yusuf et al., 1988). 

IMPORTANCE 

The public health importance of CAD was described in the preceding 

chapter on screening and diagnosis.  Although it remains the leading 

cause of death in the United States, mortality from coronary heart 

disease decreased 34 percent between 1980 and 1990.  Models estimate 

that 43 percent of this reduction is due to improvements in the 

treatment of patients with known CAD (as opposed to primary prevention 

or lifestyle changes) (Hunick et al., 1997).  Despite this progress, 

surveys reveal that the management of CAD in the United States does not 

yet conform with ideal practices as suggested by clinical trials (Rogers 

et al., 1994) and that the quality of treatment can be improved further. 
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PREVENTION 

Randomized trials in people without known CAD have examined the 

effects of both aspirin and lipid-lowering drugs on cardiovascular 

outcomes.  However, the use of these agents for primary prevention 

remains controversial.  In two trials of U.S. and British physicians, 

aspirin reduced the risk of nonfatal myocardial infarction, slightly 

increased the risk of hemorrhagic stroke, and had no impact on total 

vascular mortality (Yusuf et al., 1988).  Thus, aspirin has not been 

routinely recommended for people without clinical CAD, although it may 

be appropriate for those at particularly high risk for myocardial 

infarction.  The role of lipid-lowering drugs in primary prevention is 

discussed in Chapter 10. 

TREATMENT 

Stable Angina and Known CAD 

This category comprises patients with known CAD not currently 

suffering from one of the two acute ischemic syndromes, acute myocardial 

infarction or unstable angina.  These patients have a history of angina, 

MI, CABS, PTCA, or angiographically proven CAD.  Several medications 

have been shown to be beneficial in these patients. 

Clinical trials have found that aspirin benefits most patients with 

clinically apparent vascular disease, including patients with acute MI, 

prior MI, prior stroke or transient ischemic attack (TIA), prior CABS or 

PTCA, and prior unstable angina.  In these patients, aspirin reduces 

nonfatal MI by about 30 percent, nonfatal stroke by 30 percent, and 

death by 17 percent (Ryan et al., 1996).  Thus, practice guidelines 

recommend aspirin for all people with known CAD as well those with other 

vascular disease (Braunwald et al., 1994; Ryan et al., 1996; NESAGDG, 

1996) (Indicators 1 and 2). 

Beta-blockers have been shown to prolong survival in patients with 

stable angina and either silent ischemia or recent MI (Braunwald et al., 

1994).  The role of beta-blockers in asymptomatic CAD patients who have 

never had an infarction is less clear.  However, the North of England 

expert panel recommends beta-blockers as first line agents (over 

nitrates and calcium channel blockers) for all patients with CAD who 
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require chronic antianginal medications (NESAGDG, 1996).  It is also 

reasonable to use beta-blockers as first-line antihypertensives in this 

population.  Unfortunately, it is difficult to identify through chart 

review those patients who need antianginal treatment or who might have 

already failed a trial of beta-blockade for hypertension or angina. 

Cholesterol reduction in patients with CAD is discussed in Chapter 

10. 
Cigarette smoking is an important modifiable risk factor for CAD 

(USDHHS, 1989).  Persons who stop smoking reduce their risk of 

myocardial infarction and death from coronary artery disease (USPSTF, 

1996) and patients who have had an MI who stop smoking reduce their risk 

of mortality (Ryan, 1996) (Indicator 3). Smoking cessation counseling is 

discussed in Chapter 5. 

unstable Angina 

Four RCTs in over 3000 patients with unstable angina have shown 

that aspirin reduces both death and MI by about 70 percent at seven days 

and by about 50 percent between three and 18 months (Braunwald et al., 

1994; Theroux et al., 1988).  In a trial of 479 patients meeting strict 

criteria for unstable angina (> 20 minutes rest pain with ischemic ECG 

changes), heparin has been shown to reduce fatal and nonfatal Mis by 88 

to 96 percent at one week (Theroux et al., 1988).  In this trial, the 

addition of aspirin to heparin resulted in no additional benefit. 

However, because heparin is beneficial early while aspirin has long-term 

benefits, the AHCPR unstable angina clinical practice guideline 

(Braunwald et al., 1994) recommends using both drugs (Indicators 4 and 

5). 
Beta-blockers have been shown to reduce the progression of unstable 

angina to MI.  Although they have never been proven to reduce mortality 

in unstable angina, they have been shown to do so for acute MI, recent 

MI, and in stable angina with silent ischemia (Braunwald et al., 1994). 

Thus, the weight of evidence supports treating unstable angina with 

beta-blockers in addition to heparin.  However, patients admitted with 

the diagnosis "unstable angina" include many at low risk who are 

unlikely to have acutely unstable CAD and do not require intensive 

163 



heparin and beta-blocker therapy.  In order to separate these lower risk 

patients, often called "soft rule-outs", from those with true unstable 

angina, we have adapted criteria from the TIMI IIIB study (> 5 minutes 

of rest pain associated with ST-segment depression or T-wave inversion) 

(TIMI IIIB Investigators, 1994).  Unfortunately, these strict criteria 

exclude many patients with bona fide unstable angina (Indicator 6). 

Nitroglycerin has no proven effect on mortality in unstable angina 

but is indicated for the relief of symptoms (Braunwald et al., 1994). 

Since symptoms are difficult to assess retrospectively through chart 

review, our quality indicators do not specify indications for 

nitroglycerin. 

The TIMI IIIB trial (TIMI IIIB Investigators, 1994) of 1473 

patients found no benefit from thrombolytic therapy in patients with 

unstable angina who do not have ST elevation or LBBB, the ECG criteria 

for acute infarction (Ryan et al., 1996; TIMI IIIB Investigators, 1994). 

Our quality indicators do not specify that thrombolytics are 

contraindicated for unstable angina because surveys suggest that 

thrombolytics are underused for MI rather than overused for unstable 

angina (Rogers et al., 1994), and MI and unstable angina can be 

difficult to distinguish at presentation.  In the future, new enzyme 

markers may allow for the rapid identification of subsets of patients 

with unstable angina who would benefit from thrombolytic therapy. 

The AHCPR unstable angina guideline (Braunwald et al., 1994) 

recommends acute revascularization for patients with ongoing and 

refractory angina who are found on coronary angiography to have either a 

greater than 95 percent stenosis of a «culprit" vessel or multi-vessel 

disease with depressed LV function.  Early revascularization has been 

studied in patients with unstable angina in the TIMI IIIB trial (TIMI 

IIIB Investigators, 1994).  However, both arms of this study managed 

patients with refractory ischemia invasively, so revascularization was 

not compared to medical therapy.  Because the decision to revascularize 

acutely is complex and the benefits unproven, we have not developed 

quality indicators for revascularization specific to unstable angina. 

Rather, we have developed indicators for catheterization specific to 
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table angina (see Chapter 7), and revascularization indicators that 

pply to all patients with CAD (see «Revascularization", below). 

uns 

a 

Myocardial Infarction 

RCTs in over 40,000 patients have demonstrated that thrombolytic 

agents given early in acute MI reduce mortality.  Mortality at 35 days 

is reduced by about 26 percent when a thrombolytic agent is given within 

six hours after symptom onset and by about 18 percent when given within 

12 hours (Indicator 8) (Ryan et al., 1996; Yusuf et al., 1988).  The 

mortality benefit persists at least four years (Ryan et al., 1996) and 

results in about 20 lives saved per 1000 treated.  Over age 75, the 

relative reduction in mortality is less and the complications of 

thrombolytic agents greater so that only ten lives are saved per 1000 

treated (Ryan et al., 1996).  For this reason, the ACC/AHA MI practice 

guidelines cautiously recommend thrombolytic therapy in the elderly but 

acknowledge that the supporting evidence is weaker (Ryan et al., 1996). 

Recently, RCTs have compared coronary angioplasty to thrombolytic 

therapy for acute MI and have found that in expert hands angioplasty can 

reduce mortality, reinfarction, strokes, and length of hospital stay 

(Grines et al., 1993).  However, most hospitals are not equipped to 

perform primary angioplasty, and observational data suggest that, when 

performed in the community setting, primary angioplasty may be 

equivalent to thrombolysis (Every et al., 1996).  For these reasons, our 

indicator for reperfusion in acute MI allows for either thrombolytic 

therapy or angioplasty (Indicator 8). 

Randomized trials have tested the effects of aspirin in 

approximately 20,000 post-MI patients.  In patients with MI, aspirin 

reduces the risk of vascular death by approximately 15 percent, of 

nonfatal MI by 30 percent, and of nonfatal stroke by 40 percent. 

Benefit is seen both during an infarction, whether thrombolytsis was 

given or not, and following an MI as part of secondary prevention 

(Indicators 7 and 14) (Ryan et al., 1996; Antman et al., 1996; Yusuf et 

al., 1990). 

The benefits of heparin for patients not receiving thrombolytic 

therapy have not been tested since routine therapy with aspirin, beta - 
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blockers, nitrates, and ACE inhibitors became available.  Nonetheless, 

an overview of randomized trials from the pre-thrombolytic era in which 

patients did not receive these other therapies found a 17 percent 

reduction in mortality and a 22 percent reduction in reinfarction.  In 

patients who do receive thrombolytic therapy, recommendations for 

heparin depend on the agent used.  For patients treated with tissue 

plasminogen activator, an overview of randomized trials found an 18 

percent reduction in mortality.  In contrast, when agents which result 

in systemic anticoagulation are used, an added benefit for heparin has 

not been demonstrated in randomized trials (Ryan et al., 1996)(Indicator 

9). 

In trials of over 50,000 patients with acute MI, beta-blockers have 

reduced mortality by 13 percent in the first week (with a 25 percent 

reduction in the first two days) and by 23 percent over the following 

months to years (Hennekins et al., 1996; Yusuf et al., 1988; Yusuf et 

al., 1990).  Early treatment with beta-blockers has also been shown to 

reduce nonfatal reinfarction by 19 percent and nonfatal cardiac arrests 

by 16 percent (Yusuf et al., 1990).  In trials of over 100,000 MI 

patients, ACE inhibitors have reduced mortality by six percent in 

unselected patients and by 22 percent in patients with LV dysfunction 

(Hennekens et al., 1996).  For most patients with MI, recent reviews 

recommend beginning beta-blockers within 12 hours and adding ACE 

inhibitors within 24 hours for in the absence of contraindications 

(e.g., if blood pressure is adequate) (Ryan et al., 1996; Hennekens et 

al., 1996).  Experts recommend ACE inhibitors most strongly for patients 

with LV dysfunction, clinical CHF, and large anterior infarctions, 

because these patients derive the greatest benefit (Ryan et al., 1996) 

(Indicators 11 and 16).  Whether some MI patients should receive beta- 

blockers and others ACE inhibitors, or all whether patients should 

receive both is unknown.  Because of these uncertainties, our indicators 

accept either beta-blockers or ACE inhibitors as first-line therapy 

after MI (Indicators 10, 11 and 15). 

In numerous randomized trials, calcium channel blockers have not 

reduced mortality during or after acute MI, and in certain subgroups, 

they may have increased mortality (Ryan et al., 1996 and Yusuf et al., 
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1990).  Thus, calcium channel blockers are not recommended for the 

routine treatment of MI.  A meta-analysis of 16 trials found that short- 

acting nifedipine increased mortality 16 percent during and after 

myocardial infarction (Hennekens et al., 1996).  In the Multicenter 

Diltiazem Postinfarction Trial (MDPIT), post-hoc subgroup analysis found 

a 41 percent increase in death and nonfatal reinfarction in patients 

with pulmonary congestion (MDPIT, 1988).  Thus, the American College of 

Cardiology and American Heart Association recommend that short-acting 

nifedipine be avoided in all post-MI patients (Indicator 12) and 

diltiazem and verapamil be avoided in those with LV dysfunction or CHF 

(Ryan et al., 1996) (Indicator 13). 

Prior to the advent of thrombolytics, early trials suggested that 

nitrates reduced mortality after MI by 20 to 35 percent (Ryan et al., 

1996).  However, in very large recent trials (ISIS-4 and GISSI-3), 

nitroglycerin had only small, statistically insignificant effects on 

mortality (Ryan et al., 1996).  Thus, we have not included an indicator 

for nitrates, although most experts still recommend them for the 

treatment of MI (Ryan et al., 1996). 

Treatment of elevated cholesterol in patients following MI is 

discussed in Chapter 10. 

Revascularization 

Seven trials between 1972 and 1984 randomized 2649 patients with 

one, two, and three-vessel CAD to either CABS or medical therapy.  A 

meta-analysis of these trials (Yusuf et al., 1994) found that surgery 

significantly reduced mortality in all patients by 39 percent, in 

patients with three-vessel disease by 40 percent, and in patients with 

left main disease by 70 percent.  Other patients may also benefit from 

revascularization, particularly those with severe angina or with 

proximal LAD stenosis.  However, it is difficult to retrospectively 

assess many of the subjective factors such as symptom severity which can 

make surgery necessary for less extensive CAD.  Thus, we have confined 

our quality indicators to patients with left main disease or three- 

vessel disease plus low left ventricular ejection fraction (LVEF) 

(Indicators 17 and 18).  These patients' mortality benefit is so great 
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that revascularization should almost always be offered regardless of 

other factors. 

More recently, six trials have compared CABS to multivessel PTCA in 

4200 patients.  Meta-analyses of these trials (Pocock et al., 1995; BARI 

Investigators, 1996) found comparable mortality with both procedures. 

However, only a minority of subjects screened with multivessel CAD were 

candidates for angioplasty while nearly all were eligible for CABS.  In 

addition, CABS relieved angina better, improved functional status more, 

led to fewer repeat procedures, and was equally cost-effective compared 

to PTCA (Hlatky et al., 1997).  Finally, the mortality benefit of 

multivessel PTCA has never been directly compared to medical therapy. 

Despite these caveats, our quality indicator accepts either PTCA or CABS 

for three-vessel CAD.  Because mortality may be similar for selected 

patients, their choice of procedure often rightly depends on individual 

and physician preferences. 
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9.  HEART FAILURE 

Arleen Brown, HD 

The quality indicators for heart failure were developed using the 

AHCPR Clinical Practice Guideline Number 11, «Heart Failure:  Evaluation 

and Care of Patients With Left-Ventricular Systolic Dysfunction» 

(Konstam, 1994), and the guideline from a joint task force of the 

American College of Cardiology and American Heart Association (ACC/AHA 

Task Force, 1995).  These guidelines were supplemented by recent reviews 

of heart failure (Packer, 1992; Conn, 1996).  Where these core 

references cited studies to support individual indicators, we have 

referenced the original sources.  We also performed MEDLINE searches of 

the medical literature from 1985 to 1995 to supplement these references 

for particular indicators. 

IMPORTANCE 

Heart failure is a common disease with high associated morbidity 

and mortality.  Over two million people in the United States are 

affected by this syndrome, and there are over 400,000 new cases of heart 

failure diagnosed annually (Smith, 1985).  In addition it is the only 

cardiovascular disease that is increasing in prevalence (MMWR, 1994). 

in the Framingham study, the five-year mortality after congestive heart 

failure (CHF) developed was approximately 60 percent in men and 45 

percent in women (McKee, 1971).  In the past two decades, there has been 

significant improvement in the pharmacologic management of patients with 

heart failure secondary to left ventricular systolic dysfunction. 

However, despite these advances, annual mortality exceeds 20 percent 

overall (Schocken, 1992), and may reach 26 percent over six months for 

those with severe disease (CONSENSUS, 1987). 

Heart failure is also a costly diagnosis.  In 1992, over $10 

billion were spent on physician visits, medications, nursing home stays, 

and other health care expenditures, with more than $7 billion of this 

amount spent on hospitalizations.  Because Medicare reimbursements were 
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only half of the actual charges, these hospitalizations represent an 

important source of uncompensated medical care. 

Heart failure is a clinical syndrome characterized by intravascular 

and interstitial volume overload and inadequate tissue perfusion.  The 

most common etiology of heart failure in the United States is coronary 

artery disease, which is the underlying cause in approximately two- 

thirds of persons with heart failure.  Other causes of heart failure are 

dilated cardiomyopathy (often viral or secondary to toxins such as 

alcohol), chronic hypertension, valvular disease, and hypertrophic 

cardiomyopathy.  Heart failure may also be divided into systolic 

dysfunction and diastolic dysfunction.  Systolic dysfunction, the 

impairment of the ventricle's ability to pump blood forward, is defined 

by a low ventricular ejection fraction and may result in both congestion 

and hypoperfusion.  Diastolic dysfunction is defined as impaired 

ventricular relaxation or distention during diastole.  It is 

increasingly recognized as an important cause of heart failure, and may 

occur in up to 40 percent of patients with heart failure.  The left- 

ventricular ejection fraction may be normal (as in patients with left 

ventricular hypertrophy) or elevated (as in patients with hypertrophic 

cardiomyopathy).  Combined systolic and diastolic dysfunction is also 

common. 

This chapter will emphasize management of patients with left- 

ventricular systolic dysfunction.  It will not cover guidelines for 

heart failure due to diastolic dysfunction because there are limited 

data on therapies known to be effective, nor will it cover heart failure 

due to valvular disease, aneurysm, or myocardial disease (such as 

amyloidosis or sarcoidosis). 

SCREENING 

The prevention of clinical heart failure, through prevention of 

coronary disease and control of hypertension, is crucial to decreasing 

the morbidity and mortality associated with this syndrome.  Primary 

prevention measures for coronary disease and control of hypertension are 

discussed in Chapters 10 and 11, respectively.  Additionally, there is a 

significant role for preventing progression to symptomatic heart failure 
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in asymptomatic patients with an ejection fraction under 40 percent. 

These patients have been shown to benefit from the use of angiotensin 

converting enzyme (ACE) inhibitors.  The Studies of Left Ventricular 

Dysfunction (SOLVD) trial showed that enalapril, titrated to 10 mg twice 

daily, reduced the development of symptomatic heart failure from 30 

percent in the placebo group to 21 percent in the treatment group at the 

three year follow-up (SOLVD Investigators, 1992).  Treatment with ACE 

inhibitors in this population is discussed further below. 

DIAGNOSIS 

Symptoms that suggest heart failure include paroxysmal nocturnal 

dyspnea (PND); orthopnea; dyspnea on exertion; lower extremity edema; 

reduced exercise tolerance; unexplained confusion, altered mental 

status, or fatigue in an elderly person; and abdominal symptoms 

associated with ascites and/or hepatic engorgement (such as nausea or 

abdominal pain).  However, most of these symptoms have limited 

specificity and/or sensitivity for heart failure (Konstam, 1994). 

Many patients with a severely reduced ejection fraction will be 

asymptomatic.  One study found that 20 percent of patients with ejection 

fraction less than 40 percent had no clinical criteria for heart failure 

(Marantz, 1988), while another found that only 42 percent of patients 

with an ejection fraction under 30 percent had dyspnea on exertion 

(Mattleman, 1983) . 

Of the symptoms that suggest heart failure, dyspnea on exertion is 

often the presenting symptom, and the combination of orthopnea, 

paroxysmal nocturnal dyspnea, and progressive dyspnea on exertion are 

relatively specific for heart failure.  In addition, patients with a 

history of previous myocardial infarction, poorly controlled 

hypertension, or other heart disease, who also have any of the 

suggestive symptoms, should be evaluated for heart failure (Konstam, 

1994). 

Because heart failure may be precipitated or exacerbated by several 

other clinical conditions, patients with symptoms suggestive of heart 

failure or with documented new heart failure should be asked about 

(Kostam, 1994; ACC/AHA Task Force, 1995)(Indicator 2): 
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prior myocardial infarction; 

angina or anginal equivalents; 

current complaint of fatigue or dyspnea; 

current complaint of edema or recent weight gain; 

other cardiac history, such as murmur, failure, arrhythmia, 

pacemaker, rheumatic heart disease, enlarged heart; 

hypertension; 

diabetes; 

renal disease; 

pulmonary disease; 

thyroid disease; 

gastrointestinal disease; 

medications; 

alcohol use. 

The physical examination is important, both to the initial 

evaluation of patients with symptoms suggestive of heart failure and in 

follow-up evaluation.  Many patients with early symptoms of heart 

failure or with moderate-to-severe left ventricular systolic dysfunction 

have no physical findings suggestive of heart failure.  However, there 

are several findings on the physical exam that suggest heart failure 

(Indicator 3): 

• Elevated jugular venous pressure or positive hepatojugular 

reflux; 

• A third heart sound; 

• Laterally displaced apical impulse; 

• Pulmonary rales that do not clear with cough; 

• Peripheral edema not due to venous insufficiency. 

The third heart sound is the most sensitive physical finding, and 

in one study was found in 68 percent of patients with EF below 30 

percent (Mattleman, 1983).  A laterally displaced apical impulse was 

found in 42 percent of patients, while rales were found in 37 percent of 

patients (Harlan, 1977).  Data on the specificity of the examination in 

heart failure are limited; however, the most specific signs are elevated 

jugular venous pressure and the third heart sound.  In addition, rales 

in a patient with other symptoms and no known pulmonary disease are 

182 



highly suggestive of heart failure (Konstant, 1994).  In studies of the 

overall utility of the clinical exam for detecting an ejection fraction 

under 50 percent, sensitivity has ranged from 66 to 95 percent and 

specificity from 29 to 76 percent (Sanford, 1982; Mattleman, 1983; 

Cease, 1986; Eagle, 1988; McNamara, 1988; Gadsboll, 1989). 

In order to provide a baseline for monitoring treatment response 

and address potential hypertensive control issues, the initial physical 

examination of a patient with suspected or documented heart failure 

should include documentation of weight and blood pressure (Indicator 6). 

Because many patients with heart failure do not manifest any signs, 

the sensitivity of even careful physical examination is limited.  In 

addition, intra- and inter-rater reliability of the clinical exam in 

heart failure patients is variable.  For the physical examination, 

interrater agreement ranged from 0.6 for the third heart sound to 0.92 

for hepatojugular reflux (Butman, 1993).  Agreement was lower, 0.48, for 

cardiomegaly on chest x-ray.  Therefore, some patients with symptoms 

that are highly suggestive of heart failure, especially those who are 

treated with medications for heart failure, should undergo 

echocardiography or radionuclide ventriculography to measure ejection 

fraction even in the absence of physical examination findings 

(Indicators 1 and 5)(ACC/AHA Task Force, 1995; Konstam, 1994; Retchin 

and Brown, 1991).  Assessment of left ventricular function helps to 

evaluate not only the presence of heart failure, but also may indicate 

its etiology and assist in management of the condition.  Echocardiogram 

and/or radionuclide angiography may help to distinguish systolic from 

diastolic dysfunction.  In addition, these studies may help to 

distinguish heart failure from other disease states such as pulmonary 

disease, venous insufficiency, and obesity, with similar signs and 

symptoms, yet different management strategies.  Echocardiography and 

radionuclide ventriculography are both acceptable means of assessing 

left ventricular function and can be used to distinguish between 

systolic or diastolic dysfunction.  Although each test has relative 

advantages and disadvantages in assessing left ventricular function, the 

proposed indicators do not favor one diagnostic mode over the other 

(Indicators 1 and 5). 
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Several other diagnostic tests are recommended by experts for the 

evaluation of causative, precipitating, or complicating causes of new 

heart failure.  A chest radiograph should be performed to evaluate for 

cardiomegaly, to distinguish between cardiac and pulmonary causes of 

dyspnea, and to provide information on chamber size and valvular 

disease.  A chest radiograph without cardiomegaly argues against the 

diagnosis of heart failure except when pulmonary hyperinflation may mask 

an enlarged heart (Echeverria, 1983; Dougherty, 1984).  An 

electrocardiogram should also be performed to evaluate the patient for 

causes of congestive heart failure such as myocardial ischemia, atrial 

fibrillation, bradyarrhythmias, prior myocardial infarction, low 

voltage, and left ventricular hypertrophy (Indicator 4). 

Several laboratory tests are indicated in the evaluation and 

management of heart failure.  A complete blood count should be performed 

to evaluate for heart failure due to anemia.  A hematocrit below 25 may 

result in signs and symptoms of heart failure in the absence of 

underlying cardiac abnormalities.  Because renal disease may cause 

volume overload that can mimic or exacerbate heart failure, an 

evaluation of renal function should be performed.  This should include a 

urinalysis and serum creatinine.  In addition, electrolytes, blood urea 

nitrogen (BUN), and creatinine should be evaluated to assist in 

subsequent management, such as determining whether and when an ACE 

inhibitor should be started (Indicators 4 and 7). 

TREATMENT 

Diuretic Therapy 

Patients with heart failure and symptoms or signs of volume 

overload should be treated with a thiazide and/or loop diuretic (Whight, 

1974; Küpper, 1986) .  Symptoms of volume overload include orthopnea, 

PND, and dyspnea on exertion.  The signs of volume overload include 

pulmonary rales, a third heart sound, jugular venous distention, hepatic 

engorgement, ascites, peripheral edema, and pulmonary vascular 

congestion or pulmonary edema on chest radiograph. 

Potassium depletion is common in patients treated with diuretics 

(although patients who are taking ACE inhibitors concomitantly may not 
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have significant potassium depletion).  Even though serum potassium may 

be an unreliable indicator of total body potassium, experts recommend 

that all patients starting diuretics should have their serum potassium 

checked within one week of the start of treatment (Indicator 10).  In 

addition, heart failure patients in whom diuretic dose is increased 

should have a potassium level checked within one week of the increase in 

dose (Kostam, 1994) (Indicator 12). 

Although diuretics provide hemodynamic and symptomatic benefits in 

persons with heart failure with pulmonary or peripheral edema, they have 

potential toxicity, due in part to activation of the renin-angiotensin 

system, and limited efficacy, as patients on diuretics alone have high 

rates of clinical deterioration (Captopril-Digoxin Multicenter Research 

Group, 1983).  Other medications may be indicated, as reviewed below. 

ACE Inhibitors 

Mortality benefit has been demonstrated from the use of the ACE 

inhibitor enalapril in patients with heart failure.  In the SOLVD study, 

patients with heart failure who had reduced left ventricular ejection 

fractions had a reduction in four-year mortality from 40 percent on 

placebo to 35 percent on enalapril, with median survival increased by 

six months (SOLVD Investigators, 1992).  The CONSENSUS trial of patients 

with NYHA Class IV heart failure found a mortality reduction from 52 

percent with placebo to 36 percent for those on enalapril (CONSENSUS, 

1987).  In addition, in the Veterans Affairs Cooperative Vasodilator- 

Heart Failure Trial II, enalapril reduced mortality in heart failure 

patients more than the combination of isosorbide dinitrate and 

hydralazine (Cohn, 1991). 

Several studies have also shown improvement in functional status 

(SOLVD Investigators, 1992; CONSENSUS, 1987; Bussmann, 1987; Captopril- 

Digoxin Multicenter Research Group, 1983; Franciosa, 1985; Jennings, 

1984; Kleber, 1991; Magnani, 1986; McGrath BP, 1985; Remes, 1986; 

Sharpe, 1984), physical functioning (Chalmers, 1987; Lewis, 1989; 

Riegger, 1990; Riegger, 1991), and a reduction in hospitalizations 

(SOLVD Investigators, 1992) among patients with heart failure and 

reduced left-ventricular ejection fraction who are taking ACE- 
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inhibitors.  It is not clear whether the favorable effects of ACE 

inhibitors can be attributed to hemodynamic effects, the reduction in 

the level of angiotensin II in plasma or in tissue, increased plasma 

concentrations of bradykinin or nitric oxide, and/or inhibition of the 

central nervous system. 

Side effects associated with the use of ACE inhibitors include 

hypotension, increases in serum creatinine and potassium, cough, and 

less commonly, dizziness and angioedema (Kjekshus, 1988; Frank, 1989; 

Packer, 1989; Hasford, 1991).  In the SOLVE) and CONSENSUS trials, the 

changes in blood pressure and serum chemistries were relatively small 

(CONSENSUS, 1987; SOLVD Investigators, 1992), and it has been suggested 

that relatively low blood pressure, moderate renal insufficiency, and 

mild hyperkalemia are not absolute contraindications to the initiation 

or continued use of ACE inhibitors (Konstam, 1992).  Because some 

patients with blood pressure lower than 90 mm Hg can be safely started 

and maintained on ACE inhibitors, the AHCPR guideline recommends that 

physicians who are uncomfortable starting or maintaining this therapy in 

patients with low systolic blood pressure at baseline refer such 

patients to a clinician with expertise in treating heart failure, rather 

than discontinue the use of ACE inhibitors or other vasodilators. 

Potassium-sparing diuretics should be discontinued in patients on 

ACE inhibitors, regardless of the serum potassium, and potassium 

supplements should be withheld unless the patient has a low serum 

potassium.  All patients with renal insufficiency who are on ACE 

inhibitors should be carefully monitored and doses titrated upward 

cautiously.  Patients with serum creatinine of 3.0 mg/dL or greater were 

excluded from major trials of these agents, so the risks and benefits of 

ACE inhibitors in these patients are not known.  Because cough is common 

in heart failure (SOLVD, 1992; Cohn, 1991), patients ACE inhibitors who 

report coughing should be evaluated for pulmonary congestion as the 

cause before considering discontinuation of the medication.  Dizziness 

and angioedema are usually mild and do not require discontinuation of 

the drug; however, angioedema of the oropharyngeal region is an absolute 

contraindication to further use of the ACE inhibitor (Indicator 10). 
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The AHCPR clinical practice guidelines recommend that patients with 

heart failure due to left ventricular systolic dysfunction receive a 

trial of ACE inhibitors unless they have one or more of the following 

specific contraindications (Konstam, 1994)(Indicator 8): 

1. A history of intolerance or adverse reaction to ACE 

inhibitors; 

2. Serum potassium greater than 5.5 mEg/L that cannot be reduced; 

3. Symptomatic hypotension (SBP < 100 mm Hg) 

Even after a myocardial infarction and the development of left 

ventricular systolic dysfunction (EF < 40%), treatment with ACE 

inhibitors can slow or prevent progression to symptomatic heart failure. 

The Survival and Ventricular Enlargement (SAVE) trial, which evaluated 

the use of captopril in patients with myocardial infarction in the 

preceding three to 16 days and ejection fractions of 40 percent or 

lower, found 20 percent mortality in captopril-treated patients compared 

to 25 percent mortality in those on placebo over two to five years 

follow-up (Pfeffer, 1992).  In addition, the proportion of patients 

hospitalized for heart failure fell from 17 percent to 14 percent.  The 

Cooperative New Scandinavian Enalapril Survival Study (CONSENSUS) II 

found a reduction in incidence of symptomatic heart failure with 

enalapril, from 30 percent to 27 percent, but no reduction in mortality 

(CONSENSUS, 1987). 

Based on these data, two categories of asymptomatic patients should 

undergo screening for left ventricular dysfunction.  Persons who have a 

history of Q-wave infarction without a record of a post-infarction 

ejection fraction measurement should have an ejection fraction measured. 

In addition, patients hospitalized for a myocardial infarction should 

have an ejection fraction determined unless they are at low risk for 

moderate to severe systolic dysfunction.  Indicators for the 

determination of the ejection fraction in patients with new myocardial 

infarction can be found in the Chapter 7. 

Patients should be seen within one week of initiation of an ACE 

inhibitor to monitor blood pressure, renal function, and serum potassium 

(Indicator 9).  Doses of ACE inhibitors should be titrated upward 

slowly.  Treatment should be modified if: 
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1. There is an increase in serum creatinine of 0.5 mg/dL or 

more; 

2. There is a serum potassium of 5.5 mEq/L or higher; 

3. The patient reports symptomatic hypotension (with a 

documented SBP < 100 mm Hg). 

Digoxin 

Cardiac glycosides have been used to treat heart failure for two 

centuries, yet their use remains controversial (Konstant, 1994; Cohn, 

1996) .  Although digoxin is the preferred agent in patients with heart 

failure and atrial fibrillation with rapid ventricular response, it is 

not clear that it is of benefit in patients in sinus rhythm.  A meta- 

analysis of seven randomized, placebo-controlled trials of digoxin found 

less research study withdrawal due to clinical deterioration among 

digoxin-treated patients compared to those on placebo (Jaeschke et al., 

1990).  The Captopril-Digoxin Multicenter Research Group found a trend 

toward fewer emergency department visits or hospital admissions for 

heart failure in patients treated with digoxin compared to those who 

received placebo and a diuretic (Captopril-Digoxin Multicenter Research 

Group, 1988).  In the RADIANCE trial, patients withdrawn from digoxin 

while continuing to receive diuretics and an ACE inhibitor were nearly 

six times more likely to have clinical deterioration than patients who 

continued to take digoxin (Packer et al., 1993).  However, there are 

still questions about when digoxin should be initiated.  In addition, 

the effects of digoxin on mortality are not clear.  Retrospective 

studies have suggested an adverse effect on survival (Bigger, 1985). 

However, the Digitalis Investigation Group (DIG, 1997) study, found 

that, compared to placebo, digoxin had no significant effect on 

mortality, but was associated with a reduction in hospitalization rates. 

Direct-Acting Vasodilators 

Hydralazine/isosorbide dinitrate has been shown to reduce mortality 

in heart failure.  The absolute mortality was 12 percent for 

hydralazine/isosorbide dinitrate compared to 19 percent for placebo at 

one year and 36 percent versus 47 percent respectively at three years 

(Cohn, 1986).  However, in direct comparison with enalapril, there was 
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similar improvement in exercise capacity but hydralazine/isosorbide 

dinitrate had a lower absolute mortality reduction than did the ACE 

inhibitor (Cohn, 1991).  The side effects of hydralazine/isosorbide 

dinitrate led to discontinuation of the agent in 18 to 33 percent of 

study participants due to headache, palpitations, and nasal congestion. 

Based on these data, it has been recommended that 

hydralazine/isosorbide dinitrate be used in patients with moderate to 

severe heart failure who are intolerant to or have contraindications to 

ACE inhibitor use (Konstam, 1994; ACC/AHA Task Force, 1995; Cohn, 1996) 

(Indicator 13).  More recently, angiotensin receptor inhibitors (such as 

losartan) have been used in some heart failure patients who are unable 

to take ACE inhibitors, but there are currently no randomized controlled 

trial data to support this use. 

Beta Blockers 

Although several studies suggest that careful titration of beta- 

blockers may be beneficial for selected patients with heart failure, the 

routine use of these agents for heart failure is still experimental 

(Konstam, 1994). 

Anticoagulation 

There has never been a controlled trial of anticoagulation in heart 

failure, and routine anticoagulation is controversial (Konstam, 1994). 

Revascularization 

See Chapter 8 for a discussion of revascularization in patients 

with CAD. 

Weight Loss and Other Non-Pharmacologic Management 

Recent studies show that regular exercise can improve the 

functional status and symptoms of patients with heart failure. 

Therefore, experts recommend that all patients with stable heart failure 

should be encouraged to exercise  (Sullivan, 1989; Coats, 1990; 

Kellermann, 1990; Konstam, 1994; ACC/AHA Task Force, 1995; Cohn, 1996). 

Expert consensus also supports dietary sodium restriction, though 
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evidence for the efficacy of this recommendation is lacking (Konstam, 

1994) (Indicator 14). 

FOLLOW-UP 

Follow-up for patients on diuretics or ACE inhibitors was discussed 

in the section on treatment. 

Because readmission for heart failure is common and costly, 

attention has focused on interventions to reduce rehospitalization 

(Gooding, 1985; Rich, 1995).  A recent randomized controlled trial 

consisting of a multidisciplinary, nurse-directed intervention 

demonstrated improved quality of life, fewer hospitalizations, and a 

trend toward improved survival in elderly patients with heart failure 

(Rich, 1995).  Additional analyses showed an improvement in medication 

adherence (Rich, 1996) . 

Management after hospitalization should include a visit in the 

outpatient clinic or a home visit no later than one week after discharge 

(Retchin and Brown, 1991).  This visit should include a check of 

electrolytes, BUN, and creatinine unless they have been done since 

hospital discharge.  Other goals of the post-discharge visit should be 

to assess adherence to medications and to dietary restrictions, if any; 

to ensure that the patient's weight is stable; to adjust medication 

dosages as indicated; and to ensure that patient, family, and caregivers 

understand how and when to contact the practitioner (Kostam, 1994; 

ACC/AHA Task Force, 1995) (Indicators 15, 16 and 17). 
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10.  HYPERLIPIDEMIA 

Beatrice Golomb, HD, PhD 

The development of quality indicators for screening and treatment 

of hyperlipidemia was initially based on current guidelines and review 

articles on hyperlipidemia.  Strong emphasis was placed on guidelines 

from the National Cholesterol Education Panel (NCEP) and American 

College of Physicians (ACP), which represent, respectively, more 

aggressive and more conservative perspectives on the management of 

hyperlipidemia.  Additional articles identified through MEDLINE 

literature searches were used, with information culled from review 

articles, guidelines and, in particular, randomized trials and meta- 

analyses demonstrating significant effects of cholesterol-lowering 

treatment on mortality. 

IMPORTANCE 

Approximately seven million Americans currently have heart disease. 

Each year, 1.5 million people sustain heart attacks, of which roughly 

one-third die (McBride and Davis, 1992).  The costs for care of 

cardiovascular disease were approximately $109 billion in 1992 (McBride 

and Davis, 1992).  Despite a reduction in age-adjusted mortality rates 

over recent decades, coronary artery disease remains the leading cause 

of mortality in the U.S. (Harris-Hooker, 1994).  Because of the 

prevalence of cardiovascular disease, with the attendant health and 

economic consequences, public health efforts have targeted modifiable 

risk factors such as hyperlipidemia.  Data from animal studies, and from 

ecological, epidemiological, and clinical trials in humans indicate a 

relation of cholesterol to heart disease, and to initiation and 

progression of atherosclerotic disease (Stensvold et al., 1992; 

Tunstall-Pedoe, 1988; O'Keefe et al., 1995).  Data also indicate a 

relationship between cholesterol reduction and a reduction in 

atherosclerotic progression (Kroon et al., 1996); release of 

endothelium-derived relaxing factor leading to nonspecific widening of 

coronary arteries (Keaney et al., 1994; van Boven et al., 1994); reduced 
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coronary events and reduced coronary mortality; and reduced overall 

mortality in high-risk populations with preexisting heart disease, as 

reported by the Scandinavian Simvastatin Survival Study Group (The MS" 

Group, 1994). 

Concerns about hyperlipidemia are compounded by the fact that it 

affects large segments of the population: two-thirds of middle-aged 

adults have lipids above the designated desirable range (Anderson et 

al., 1987).  Cholesterol screening and treatment have substantial 

economic consequences; for example, among people aged 20 to 74 years who 

are screened, an estimated 41 percent will require a second screening 

test to assess lipoproteins (Sempos et al., 1989).  Annual costs of 

screening for hyperlipidemia by NCEP guidelines have been projected at 

up to $10 billion (Froom, 1989).  Using these same guidelines, minimal 

annual costs for combined screening and treatment of 

hypercholesterolemia in asymptomatic individuals over age 65 have been 

projected at $1.6 to $16.8 billion (Kaiser, 1993).  For the total 

population aged 20 to 74, it is estimated that 36 percent, or 60 million 

people, would merit drug treatment if NCEP guidelines were uniformly 

applied (Sempos et al., 1989).  In this case, expenditures for drug 

treatment would greatly exceed the current expenditures of $5 billion in 

1995 for one class of lipid-lowering drugs alone, the HMG-CoA reductase 

inhibitors (Heinrichs, 1996).  Therefore, decisions regarding 

cholesterol screening and management have potentially profound public 

health and economic ramifications. 

SCREENING AND PREVENTION 

Prevention of Hypercholesterolemia 

Although recommended by many agencies, the use of diet to control 

cholesterol remains controversial.  Diets that are tolerable to 

patients, and are low in total and saturated fats, do not lead to 

substantial reductions in serum cholesterol levels (ACP, 1996). 

Moreover, they do not reduce mortality from cardiovascular or other 

diseases.  The Canadian Task Force on Periodic Health Examination (CTF) 

describes the evidence for general dietary advice on lowering total fat, 

saturated fat and cholesterol intake in the routine care of men age 30 
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to 69, as "fair."  It also found insufficient evidence for such advice 

in other populations (CTF, 1993).  Due to lack of consensus in this 

area, there are no indicators regarding dietary treatment to lower total 

and saturated fat. 

There are data supporting dietary advice to consume fatty fish as a 

secondary prevention measure; one study documented a significant 30 

percent reduction in overall mortality (Burr et al., 1989)  These 

results are comparable to those achieved with statins in the MS" trial 

(The MS" Group, 1994); however, counseling regarding fish consumption 

is not widespread and is not an element of most guidelines.  Moreover, 

fish consumption does not exert its benefit through cholesterol 

reduction, although it is often discussed in the context of cholesterol 

(Harris, 1989; Simopoulos, 1990; Schmidt and Dyerberg, 1994). 

Screening and Primary Prevention 

Guidelines for screening cholesterol are in agreement only for a 

restricted subset of patients at high risk.  The NCEP and ACP guidelines 

can be taken to reflect two major divergent perspectives. 

The NCEP guidelines recommend screening total cholesterol and HDL 

at least every five years in all adults over age 20 (Expert Panel on 

Detection Evaluation and Treatment of High Blood Cholesterol in Adults, 

1993).  This is in sharp contrast with the ACP guidelines, which do not 

specify any minimum age for screening in those without previously 

diagnosed atherosclerotic disease.  The ACP's position, in which no 

screening is mandated in primary prevention, stems from the absence of 

demonstrated benefit of hyperlipidemia treatment for primary prevention 

of coronary artery disease (CAD). 

In those without previously diagnosed atherosclerotic disease, no 

study to date has shown significantly increased survival with 

cholesterol reduction.  The same is true for studies of cholesterol 

reduction and cardiac mortality, although one mixed secondary and high- 

risk primary prevention study came close to demonstrating mortality 

benefit (Shepherd et al., 1995).  The largest primary prevention study 

unexpectedly showed a significant 30 percent increase in overall 

mortality in those assigned to treatment (Committee of Principal 
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Investigators, 1978).  Several meta-analyses of single and multiple risk 

factor intervention studies involving lipids have also demonstrated a 

trend toward increased overall mortality in low-risk populations 

assigned to treatment (McCormick and Skrabanek, 1988; Muldoon et al., 

1990; Davey Smith et al., 1993).  One such study suggests that harm or 

benefit is probably a function of baseline level of risk, with those at 

highest risk benefiting, and those at lowest risk placed at greater risk 

for overall mortality, which is consistent with divergent findings for 

primary and secondary prevention populations (Davey et al., 1993). 

With regard to cholesterol screening, guidelines of the American 

Academy of Family Physicians and the American College of Obstetricians 

and Gynecologists are similar to those of the NCEP, whereas guidelines 

of the CTF more closely mirror those of the ACP (CTF, 1993; U.S. Public 

Health Service, 1995).  In New Zealand, Britain, the Netherlands, and 

Europe in general, printed guidelines and consensus statements favor an 

approach to screening and treatment that is more conservative than that 

of the NCEP, with none advocating universal screening, and some 

maintaining that drug treatment is rarely indicated unless cholesterol 

exceeds 300 mg/dl (Rossner et al., 1993). 

While many would agree that screening of lipids in individuals (at 

least in men over age 35 and women over age 45) with two or more risk 

factors for cardiovascular disease is appropriate, even in the absence 

of identified atherosclerotic disease, there is no consensus that such 

screening is mandatory (ACP, 1996).  Due to the lack of demonstrated 

mortality benefit with treatment of hyperlipidemia in the primary 

prevention population, no indicators are directed at screening in this 

group. 

Screening for Hypercholesterolemia in Patients With Preexisting Coronary 
Heart Disease 

In contrast to primary prevention, mortality benefit has been 

demonstrated for cholesterol reduction in men with preexisting heart 

disease.  The MS" trial (The MS" Group, 1994) showed HMG-CoA reductast 

inhibitors to produce a 30 percent reduction in relative risk of overall 

mortality with simvastatin treatment in a high-risk secondary prevention 

group of 4444 patients with CAD and high cholesterol, consisting 
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primarily of men with prior myocardial infarction (MI).  Benefit to 

overall mortality in the older population within this study (age 60 to 

70) was smaller but remained significant (The "4S" Group, 1994).  In 

support of the "4S" study finding, meta-analysis has shown a reduction 

in overall mortality with cholesterol-lowering treatment in high-risk 

individuals, primarily men with preexisting heart disease (Davey Smith 

et al., 1993).  Experts agree that lipid screening -- including HDL and 

total cholesterol -- should be performed in men with identified 

atherosclerotic disease (particularly coronary disease), and perhaps 

also after stroke or carotid occlusion and peripheral vascular disease 

(ACP, 1996).  It is also believed that treatment to lower cholesterol 

should be initiated in this group if an elevated cholesterol (LDL 

greater than 130) is identified.  For this reason, our screening and 

treatment indicators are directed at screening for hyperlipidemia in men 

under age 70 with prior vascular disease. 

Frequency of Screening 

Because reductions in mortality have been shown with treatment of 

hyperlipidemia in men under age 70 with preexisting heart disease, men 

with heart disease who do not have identified hyperlipidemia should 

nonetheless have lipid measurements periodically to allow prompt 

initiation of treatment when indicated.  Although there is no direct 

evidence supporting the opinion, a frequency of every five years is 

often cited as reasonable for cholesterol screening in men with heart 

disease who do not currently require cholestörol-lowering treatment 

(ACP, 1996) (Indicator 1). 

Timing of Screening in Secondary Prevention 

The timing of cholesterol measurement in secondary prevention is 

complicated by the fact that MI and surgery, including bypass surgery, 

can lower the serum cholesterol concentration substantially, giving a 

false impression that treatment of hyperlipidemia is not warranted.  In 

most cases, the cholesterol begins to drop the first 48 hours after the 

event (Ryder et al., 1984), and then returns to baseline levels three 

months later (Brugada et al., 1996).  Thus, a cholesterol level below 

the treatment threshold cannot exclude the need for lipid-lowering 

treatment if the measurement was done more than 48 hours and less than 
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ehree months after the cardiac event.  Because it may take three months 

for a sound cholesterol value to be determined after the diagnosis of 

CAD (particularly if CAD is discovered through a cardiac event or is 

concurrent with a need for surgery), our indicator permits a four-month 

window after the diagnosis of CAD in which cholesterol measurement may 

be done (Indicator 2). 

Women 

No study or meta-analysis has independently shown a reduction in 

overall mortality in any category of women assigned to cholesterol- 

lowering treatment (ACP, 1996) .  Although women were included in the 

MS" study, independent mortality benefit for this group was not 

demonstrated (The MS» Group, 1994). In the absence of demonstrated 

treatment benefit, guidelines from both the CTF and the ACP view the 

evidence for care of hyperlipidemia in women as insufficient (CTF, 1993; 

Garber et al., 1996).  Therefore, although treatment of high cholesterol 

in women at high risk may be appropriate, because of lack of consensus 

and lack of evidence of mortality benefit with cholesterol lowering 

treatment for women, neither screening nor treatment for high 

cholesterol in women will be included as an indicator. 

The Elderly 

In men age 60 to 70 with existing heart disease (primarily those 

with a prior MI), overall mortality was shown to decline with 

cholesterol reduction using HMG-CoA reductase inhibitors in the MS" 

study; however, the benefit was less pronounced than that for younger 

individuals (The MS» Group, 1994).  This finding cannot be extrapolated 

to older individuals.  Cholesterol alone is a weak predictor of coronary 

heart disease mortality in the elderly and not consistently predictive 

after age 75 (U.S. Preventive Services Task Force, 1995).  Indeed, 

higher cholesterol values appear to be associated with increased 

survival in individuals over age 80 (CTF, 1993; Kaiser, 1993; Kronmal et 

al., 1993).  For this reason we restrict our screening and treatment 

indicators to the population in whom benefit has been demonstrated, that 

is, men under age 70. 
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DIAGNOSIS 

Screening for hyperlipidemia focuses on levels of serum total 

cholesterol and HDL; however, treatment is currently predominantly 

guided by the LDL cholesterol level (Expert Panel on Detection 

Evaluation and Treatment of High Blood Cholesterol in Adults, 1993).  In 

men under age 70 with preexisting coronary disease, for whom treatment 

would be clearly indicated in the presence of high LDL, a measurement of 

LDL should be done within three months after a total serum cholesterol 

value exceeding 200 mg/dl is documented, unless an earlier measure of 

LDL is documented within the prior two years (Indicator 3). 

Marked fluctuations in cholesterol result from differences in 

laboratory technique, and from such types of biological variability as 

infection, surgery, emotional stress, or parturition, as well as diurnal 

variation, postural variation, and variation with the time of tourniquet 

placement.  For this reason, the ACP (1996) recommends that the 

pharmacological treatment of a patient for hyperlipidemia be based on 

the average of at least two cholesterol or LDL measurements, to prevent 

the side effects and economic costs associated with unnecessary 

treatment (Indicator 4). 

Although our indicator requires a record of at least two 

cholesterol measurements before initiating anti-hyperlipidemic 

treatment, an exception is made for patients with identified heart 

disease.  For these patients, prompt initiation of treatment may be more 

important than the need to confirm a cholesterol value with a second 

measurement.  Nonetheless, absence of a second measurement will 

complicate assessment of the true effect of the treatment for 

hyperlipidemia, even in those with previously identified heart disease. 

TREATMENT 

Dietary and Pharmacological Treatment in Patients With Preexisting 

Coronary Disease 

Dietary Treatment 

If cholesterol is elevated, the NCEP recommends initiation of a 

Step I diet.  In such a diet, total and saturated fat consumption 

accounts for no more than 30 percent and ten percent, respectively, of 
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all caloric intake.  If this is not effective, a Step II diet is 

recommended before beginning pharmacological therapy to reduce 

cholesterol.  The exception to this is individuals with established 

heart disease, in whom a Step II diet should be tried only briefly 

before pharmacological therapy is initiated.  However, studies have 

shown that a low-fat diet alone leads to limited cholesterol reductions 

in patients assigned to dietary treatment as compared with controls. 

Because diets, such as a Step I diet, reduce cholesterol by an average 

of only two percent, recommendations for dietary treatment are not 

universal (ACP, 1996).  For this reason we do not propose an indicator 

requiring that dietary treatment precede initiation of drug treatment. 

Pharmacological   Therapy 

The section on screening describes the data on mortality benefit 

and indications for both screening and treatment with cholesterol- 

lowering treatment.  To recapitulate, mortality benefit from 

cholesterol-lowering treatment has been demonstrated in men under age 70 

with preexisting coronary disease who have "high" cholesterol.  While 

the LDL cutoff at which benefit is derived from cholesterol-lowering 

treatment is a subject of continued study, it is generally agreed that 

cholesterol-lowering treatment should be initiated within three months 

of an LDL measurement exceeding 130 mg/dl in those who are not already 

on dietary or pharmacological treatment (Indicator 5).  Evidence of 

mortality benefit has only been demonstrated with pharmacological 

therapy.  Therefore, men under age 70 with preexisting heart disease who 

continue to have an LDL above 130 mg/dl after six months of dietary 

treatment should begin receiving pharmacological treatment or have LDL 

rechecked promptly (Indicator 6). 

We define "pharmacological therapy" as any approved drug for 

treatment of hyperlipidemia.  We have chosen not to generate indicators 

restricting drug choice on the grounds that expert agreement would 

likely be possible only for selected lipid profiles that refer to a 

minority of patients, limiting the utility of the indicator. 
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FOLLOW-UP 

All patients for whom cholesterol-lowering pharmacological 

treatment has been initiated, or for whom the dose has been modified, 

should have their cholesterol value rechecked after four months to 

ensure that cholesterol is being successfully reduced (Indicator 7). 

Based on the repeat measurements, the medication dose may be further 

modified, or a different lipid-lowering drug may be substituted to 

achieve the desired lipid reduction.  There are no firm data to indicate 

the optimum timing of reevaluation, which may vary with the 

pharmacological agent used.  We have allowed four months for retesting 

in our indicator (Indicator 8). 
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11.  HYPERTENSION1 

Steven Asch, MD, MPH and Kenneth Clark, MD, MPH 

We depended mainly on five sources in constructing quality 

indicators for hypertension.  For screening for hypertension, we used 

three organizations' published guidelines:  the Canadian Task Force on 

the Periodic Health Examination (CTF), the United States Preventive 

Services Task Force (USPSTF) and the American College of Physicians 

(ACP) (CTF, 1984; USPSTF, 1996; Hayward et al., 1991; Littenberg et al., 

1991, in Eddy, 1991; Littenberg, 1995).  For indicators of treatment and 

follow-up care we relied upon the Fifth Report of the Joint National 

Committee on Detection, Evaluation, and Treatment of High Blood Pressure 

(JNC V) and a recently published meta-analysis of 14 studies of the 

treatment of hypertension (NHBPEP, 1993; Collins et al-, 1990).  The JNC 

V has been endorsed by more than 30 medical specialty organizations. 

When these core references cited studies to support individual 

indicators, we have referenced the original source.  When the core 

references were unclear in their support for a particular indicator, we 

performed a focused MEDLINE search for articles addressing that topic. 

IMPORTANCE 

Hypertension is one of the most common medical conditions.  It is 

present in an estimated 43 million Americans (USPSTF, 1996) .  Most of 

the morbidity from hypertension derives from the damage it does to 

target organs.  It is a leading risk factor for coronary artery disease, 

congestive heart failure, renal disease and stroke (USPSTF, 1996). 

Hypertension often goes undetected and even when detected may be 

inadequately treated.  The second National Health and Nutrition 

Examination Survey (NHANES II) found that among hypertensive adults, 54 

percent were aware of their condition, 33 percent took medications for 

1 This chapter is a revision of one written for an earlier project on quality of 

care for women and children (Ql).  The expert panel for the current project was asked to 

review all of the indicators, but only rated new or revised indicators. 
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it, and only 11 percent were under control (NHBPEP, 1985).  Hypertension 

is also a costly disease; patients under treatment spend about $900 to 

$1,400 annually for drugs, laboratory tests, and provider visits 

(Hilleman et al., 1994). 

SCREENING 

No randomized trials or observational studies have directly 

evaluated screening unselected patients for hypertension.  Nonetheless, 

based on the demonstrated efficacy of treatment (see below), several 

widely accepted guidelines have been promulgated.  The USPSTF recommends 

that all adults undergo blood pressure screening every two years for 

those with diastolic and systolic blood pressures below 85 mm Hg and 140 

mm Hg, respectively, and every year for those with diastolic blood 

pressures of 85 to 89 mm Hg.  The ACP makes no recommendations about the 

frequency of blood pressure measurement, but urges screening of all 

patients presenting for care.  The CTF recommends that blood pressure be 

measured at every medical visit (USPSTF, 1996; Littenberg et al., 1991, 

in Eddy, 1991; Hayward et al., 1991; Littenberg, 1995; CTF, 

1984)(Indicator 1). 

Estimates of the cost-effectiveness of screening patients for 

hypertension vary widely.  While the screening test itself poses little 

risk to the patient's health, incorrectly labeling a patient as 

hypertensive may.  Searching for secondary causes of hypertension may 

entail some invasive procedures and pharmacologic therapy may have side 

effects.  Cost-effectiveness studies have supported case finding (the 

measurement of blood pressure in patients presenting for care for other 

reasons) over mass screening, finding that each quality-adjusted life- 

year saved costs about $15,000 (Weinstein, 1976).  More recent studies 

have estimated the cost-effectiveness of screening middle-aged women to 

be in the range of $23,000 per quality-adjusted life-year (Eddy, 1991; 

Littenberg, 1995). 
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DIAGNOSIS 

Measurement Technique 

The measurement of systolic and diastolic blood pressure using a 

mercury sphygmomanometer cuff is one of the oldest objective measures in 

medicine.  Because its use predated modern experimental design, it is 

difficult to assess its efficacy.  Studies have shown some difficulties 

in cuff measurements of the blood pressure of obese and elderly patients 

when compared to more invasive and impractical intra-arterial 

measurements, but virtually all studies of the natural history and 

treatment of the disease have been based on cuff measurements. 

Classification 

The JNC V introduced a new diagnostic staging system based on the 

degree of elevation of cuff measurements, which is shown in Table 11.1. 

Table 11.1 

High Blood Pressure Diagnostic Staging System 

Systolic Diastolic 

Category (mm Hg) (mm Hg) 

Normal <130 <85 

High normal 130-139 85-89 

Stage 1 (mild) 140-159 90-99 

Stage 2 (moderate) 160-179 100-109 

Stage 3 (severe) 180-209 110-119 

Stage 4 (very severe) >210 >120 

Source:  National High Blood Pressure Education 
Program, 1993. 

Natural history studies of mild hypertension and the placebo arms 

of interventional studies have shown extreme variability in the blood 

pressures of Stages 1 to 2 hypertensives (Management Committee of the 

Australian National Blood Pressure Study, 1980; Medical Research Council 

Working Party, 1985).  For that reason, the JNC V recommends using the 
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average of three measurements documented over the course of several 

weeks to confirm the diagnosis (Indicators 2 and 3). 

Initial History and Physical 

The initial history and physical of the newly diagnosed 

hypertensive patient searches for secondary causes, target organ disease 

and additional cardiac risk factors.  A focused literature search 

revealed no direct evaluation of the value of the history and physical 

in preventing complications or death, so we have relied upon expert 

opinion.  We modified the recommendations in the JNC V consensus 

statement to produce our quality indicators (Indicator 4). 

Initial Laboratory Examination 

Like the initial history and physical, initial laboratory tests 

search for secondary causes, target organ damage, and other cardiac risk 

factors.  In addition, these tests may serve as a baseline for 

monitoring the side effects of pharmacotherapy.  A focused literature 

review again revealed no direct evaluation of routine testing, so we 

again modified the JNC V recommendations when constructing our 

indicators (Indicator 6). 

Secondary Hypertension Due to Drugs 

Clinical trials have associated many drugs with the development of 

hypertension, including oral contraceptives, steroids, nasal 

decongestants, appetite suppressants, cyclosporine, erythropoietin, 

tricyclic antidepressants, and monamine oxidase inhibitors.  The JNC V 

recommends the discontinuation of these drugs (at least temporarily) to 

determine if they are the cause of the patient's hypertension (Indicator 

5) . 

TREATMENT 

Lifestyle Changes 

Most experts recommend nonpharmacological lifestyle changes (e.g., 

weight reduction, low sodium diet, physical activity, alcohol avoidance) 

as the first line of treatment in Stage 1-3 hypertension.  The evidence 

for such recommendations is fairly solid.  An observational trial of 301 
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obese patients revealed significant declines in blood pressure in those 

who successfully lost weight (Schotte and Stunkard, 1990).  A randomized 

trial of 878 Stage 1-2 patients who were more than ten percent above 

their ideal body weight showed that weight loss enhances the 

antihypertensive effect of medication (Langford et al., 1991).  Avoiding 

dietary sodium reduces systolic blood pressure by an average of 4.9 mm 

Hg and diastolic blood pressure by 2.6 mm Hg according to a meta- 

analysis of 23 randomized trials with 1536 subjects (Cutler et al., 

1991).  Patients with low levels of physical fitness, as measured by 

treadmill, developed hypertension one and a half times more often in a 

cohort of 4820 men and 1219 women observed for four years (Blair et al., 

1984).  Epidemiological studies have linked excessive alcohol 

consumption and hypertension.  In addition, a randomized controlled 

trial of 41 heavy drinkers supports this association.  Though this 

randomized trial was plagued by a high dropout rate, it demonstrated 

that physicians simply advising patients to reduce their alcohol 

consumption resulted in an average drop of more than 5 mm Hg in systolic 

blood pressure (Maheswaran et al., 1991) (Indicators 7 and 8). 

Pharmacotherapy 

If nonpharmacologic measures do not lower the blood pressure to 

normal levels or if the patient has Stage 4 disease, the JNC V 

recommends the addition of medication to the patient's regimen.  A meta- 

analysis of 14 randomized trials has demonstrated a 42 percent reduction 

in strokes, a 14 percent reduction in coronary heart disease and a 12 

percent reduction in all-cause mortality over four to six years of 

follow-up (Collins et al., 1990; Hebert et al., 1988) (Indicators 9 and 

10).  These studies have predominantly used middle-aged or elderly men 

as subjects (Anastos et al., 1991).  The benefits of pharmacologic 

treatment are most pronounced among those with Stage 4 hypertension, 

increasing five-year survival from close to zero to 75 percent (Hansson, 

1988) . 

Choice of Pharmacologic Agent 

Although many classes of drugs (e.g., angiotensin-converting enzyme 

inhibitors, calcium channel blockers, direct vasodilators, centrally 
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acting alpha antagonists) have been proven effective at lowering blood 

pressure, only beta blockers and diuretics have demonstrated in 

randomized controlled trials that they effectively lower mortality. 

Indeed, recent observational data have given rise to the suspicion that 

calcium channel blockers may increase overall mortality (Psaty et al., 

1995).  All 14 trials cited in the above meta-analysis used beta 

blockers or diuretics to lower the blood pressure of the intervention 

group.  While awaiting data expected in 2001 from ALLHAT 

(Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack), 

a randomized trial evaluating ACE inhibitors, calcium channel blockers, 

centrally acting agents and cardiovascular morbidity and mortality, the 

JNC V recommended initial pharmacologic therapy with either a diuretic 

or a beta blocker. 

Concomitant Disease 

The presence of concomitant disease may alter this JNC V 

recommendation.  Both beta blockers and thiazide diuretics are 

associated with mild increases in serum lipids, though this effect has 

not been shown to persist (Grimm et al., 1981).  For that reason, some 

experts recommend avoiding these agents in patients with known 

hyperlipidemia.  Similarly, some diabetics should avoid beta blockers 

because of the masking of hypoglycemic symptoms.  Several randomized 

trials have shown that ACE inhibitors and calcium channel blockers delay 

the progression of diabetic nephropathy (Lederle, 1992; Baba et al., 

1986; Bjorck et al., 1986; Marre et al., 1988; Hommel et al., 1986). 

The Systolic Hypertension in the Elderly Program (SHEP) clinical trial 

showed that low-dose diuretic-based (chlorthalidone) treatment is 

effective in preventing major cerebral and cardiovascular events in 

diabetic and nondiabetic older patients with isolated systolic 

hypertension (Curb et al., 1996) (Indicator 11).  Asthmatic patients 

should avoid beta blockers due to their bronchoconstrictive effect 

(Barker et al., 1991).  Many thiazide diuretics increase uric acid and 

should thus be avoided as initial therapy for patients with gout (Barker 

et al., 1991).  Patients with known coronary artery disease but no 

dilated cardiomyopathy should receive beta blockers preferentially over 
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diuretics as initial therapy. Several randomized controlled trials have 

demonstrated that beta blockers reduce mortality in such patients (First 

International Study of Infarct Survival Collaborative Group, 1988). 

FOLLOW-UP 

No studies directly address the optimal follow-up period for 

hypertensive patients.  The JNC V recommends two visits each year.  The 

goal of antihypertensive therapy is to lower the blood pressure to 

normal levels.  If hypertension persists despite treatment, most experts 

recommend altering the patient's regimen.  However, there is no 

consensus as to the optimal algorithm for modifying the regimen. 

Increasing the dose, changing to another class of agents, adding an 

agent from another class, reducing the frequency of administration to 

improve compliance, and renewed efforts at lifestyle modification are 

all acceptable strategies. 
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12.  UPPER RESPIRATORY INFECTIONS1 

Eve A. Kerr, MD, MPH and Kenneth A. Clark, MD, MPH 

We conducted a MEDLINE search of the medical literature for all 

English-language review articles published between 1990 and 1997 for the 

following topics:  pharyngitis, common cold, influenza, rhinovirus, 

bronchitis, cough, and rhinitis.  We selected articles from the MEDLINE 

results and references from the review articles were obtained in areas 

of controversy.  In addition, we consulted two medical texts (Panzer et 

al., 1991; Barker et al., 1991) for general clinical approaches to 

respiratory infections.  This section first outlines our findings on the 

general importance of URIs and then discusses five common clinical 

subcategories:  pharyngitis, bronchitis, influenza, nasal congestion, 

and sinusitis. 

Respiratory tract infections account for more than ten percent of 

all office visits to the primary care physician (Perlman and Ginn, 

1990).  According to the 1993 National Health Interview Survey (NHIS), 

over 250 million cases of respiratory infections occur in the U.S. 

yearly (National Center for Health Statistics [NCHS], 1994). 

Respiratory infections include the common cold, influenza, pharyngitis, 

sinusitis, bronchitis, and pneumonia.  Influenza and the common cold 

account for the majority of cases. 

1 This chapter is a revision of one written for an earlier project on quality of 

care for women and children (Ql).  The expert panel for the current project was asked to 

review all of the indicators, but only rated new or revised indicators. 
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ACUTE PHARYNGITIS 

IMPORTANCE 

According to the National Ambulatory Medical Care Survey: 1991 

Summary, acute pharyngitis ranked tenth as a reason for visit in the 

ambulatory care setting.  It accounted for 1.6 percent of all visits. 

SCREENING 

There are no current recommendations on screening for acute 

pharyngitis in asymptomatic patients. 

DIAGNOSIS 

Multiple bacterial and viral organisms may cause acute pharyngitis 

(Barker et al., 1991).  In evaluating acute pharyngitis, the critical 

clinical decision is whether or not to use antibiotics, or to culture, 

for group A streptococcal infection.  Group A streptococcus is the 

causative agent of rheumatic fever, which can result in serious renal 

and cardiac disease.  The incidence of rheumatic fever is currently low, 

and has been decreasing independent of antibiotic use (Little and 

Williamson, 1994).  In fact, over 78,000 persons would be required in an 

RCT to show convincingly a 50 percent reduction in the attack rate of 

rheumatic fever with antibiotics (Shvartzman, 1994) .  The benefit of 

prescribing antibiotics for pharyngitis must be weighed against the 

costs.  Little and Williamson (1994) estimate that if every case of 

pharyngitis were treated with antibiotics, the average general 

practitioner in the United Kingdom would have roughly a one in three 

chance of having a patient die from anaphylaxis after treatment for sore 

throat.  This is slightly higher than the chances of nephritis or 

rheumatic fever developing post-pharyngitis, neither of which have a 

high death rate. 

Komaroff (1986) has helped define pretest probabilities and 

diagnostic strategies for pharyngitis (Panzer et al., 1991).  Based on 

prospective studies estimating sensitivity and specificity of clinical 

findings with respect to confirmed diagnosis of Group A streptococcal 
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infection, Komaroff has determined that in adult patients who have a 

sore throat but do not have a fever, tonsillar exudate, or anterior 

cervical adenopathy, the probability of streptococcal pharyngitis is 

less than three percent (Indicator 1).  On the other hand, when all 

three of these findings are present, the probability of streptococcal 

pharyngitis is at least 40 percent. 

Diagnostic tests that are useful to determine the presence of group 

A streptococcus include throat culture and rapid streptococcal antigen 

tests.  Throat cultures are shown to be falsely negative in 

approximately ten percent of patients (Panzer et al., 1991).  Rapid 

antigen tests are highly specific, but variably sensitive (80 to 95 

percent) (Panzer et al., 1991). 

According to Komaroff (1986) and based on the prospective studies 

of persons with sore throat, a reasonable diagnostic strategy is as 

follows: 

1. Patients with pharyngitis who have a low probability of 

streptococcal infection (lack of fever, cervical adenopathy, 

and tonsillar exudate) do not require a throat culture or 

treatment with antibiotics.  The exceptions to this are: 

persons with a history of rheumatic fever, documented 

streptococcal exposure in the past week, and residence in a 

community in which there is a current streptococcal epidemic. 

2. Persons with an intermediate probability of streptococcal 

infection (presence of one or two of the following:  fever, 

cervical adenopathy, or tonsillar exudate) should receive a 

throat culture.  Whether to treat immediately or await culture 

results is left to the discretion of the clinician. 

3. Persons with a high probability of streptococcal pharyngitis 

(presence of all three of the following:  fever, cervical 

adenopathy, and tonsillar exudate) should be treated 

immediately with antibiotics.  Throat culture is not required 

for confirmation (Indicators 2 and 4). 

4. In young persons, the diagnosis of mononucleosis, especially 

for pharyngitis of greater than one week's duration (Wood et 

al., 1980) should also be entertained. 
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TREATMENT 

For documented or presumed group A streptococcus, treatment with 

penicillin or erythromycin is appropriate.  Treatment should be for ten 

days with penicillin V or erythromycin, or with a single intramuscular 

injection of 1.2 million units of penicillin B benzathine (Indicator 3) 

(Perlman and Ginn, 1990; Barker et al., 1991). 

FOLLOW-UP 

Follow-up cultures are indicated if there is a history of rheumatic 

fever in the patient or a household contact (Barker et al. , 1991). 

ACUTE BRONCHITIS 

IMPORTANCE 

Acute bronchitis is an inflammatory disorder of the 

tracheobronchial tree that results in acute cough without signs of 

pneumonia (Billas, 1990) .  An estimated 12 million physician visits per 

year are made for acute bronchitis, with annual costs upward of $300 

million for physician visits and prescription costs (Billas, 1990). 

SCREENING 

There are no current recommendations on screening for acute 

bronchitis in asymptomatic patients. 

DIAGNOSIS 

The causative organism of acute bronchitis is usually viral, but a 

variety of bacterial organisms may cause or contribute to bronchitis 

(e.g., Streptococcus pneumoniae,   Mycoplasma pneumoniae,   Chlamydia 

pneumoniae,   B.     catarrhalis,   and Bordetella pertussis)    (Billas, 1990; 

Barker et al., 1991).  Cough may be nonproductive initially but 

generally becomes mucopurulent.  The duration of cough is two weeks or 

less.  Sputum characteristics are not helpful in distinguishing etiology 

of cough (Barker et al., 1991).  Pharyngitis, fatigue and headache often 

precede onset of cough.  Examination of the chest is usually normal, but 

may reveal bronchi or rales without any evidence of consolidation 
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(Indicator 6).  A detailed history must be obtained to rule in or out 

other possible causes for acute cough (Indicator 5).  Acute cough is 

defined as lasting less than three weeks (Pratter et al., 1993). 

Bronchitis, sinusitis, and the common cold are probably the most common 

causes of acute cough.  Cough secondary to irritants (e.g., tobacco 

smoke) and allergies (e.g., from allergic rhinitis) are the next most 

common causes of cough (Zervanos and Shute, 1994).  Smokers with acute 

bronchitis should be encouraged to stop smoking, at least for the 

duration of the acute illness (Indicator 7) (Barker et al., 1991). 

TREATMENT 

Most authorities agree that treatment with antibiotics in patients 

who are otherwise healthy and free of systemic symptoms is not useful 

(Barker et al., 1991; Billas, 1990).  Orr et al.,(1993) conducted a 

review of all randomized placebo-controlled trials of antibiotics for 

acute bronchitis published in the English language between 1980 and 

1992.  Four studies showed no significant benefit of using antibiotics, 

while two studies (one using erythromycin and the other using 

trimethoprim sulfa) did show benefit in decrease of subjective symptoms, 

FOLLOW-UP 

There are no clear indications for routine follow-up of acute 

bronchitis. 

INFLUENZA 

IMPORTANCE 

Data from the 1993 NHIS indicated that there were approximately 133 

million episodes of influenza-like illness annually in the United 

States, with an attack rate of 52.2 episodes per 100 persons per year 

(Benson and Marano, 1994).  Most influenza symptoms are cause by 

influenza A virus, which is dispersed by sneezing, coughing, or talking. 

While generally a self-limited disease, pandemics of influenza have 

caused heavy death tolls (Wiselka, 1994).  Influenza causes between 
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10,000 and 20,000 deaths in the United States annually, especially among 

the elderly and those with chronic medical conditions (Fiebach and 

Beckett, 1994) .  In addition, influenza can cause complications such as 

pneumonitis, secondary pneumonia, Reye's syndrome, myositis and 

myoglobinuria, myocarditis, and neurologic sequelae (Wiselka, 1994; 

Barker et al., 1991). 

SCREENING 

There are no current recommendations on screening for influenza in 

asymptomatic patients. 

DIAGNOSIS 

Uncomplicated influenza has an abrupt onset of systemic symptoms 

including fever, chills, headache and myalgias.  The fever generally 

persists three to four days, but may persist up to seven days. 

Respiratory symptoms (e.g., cough, hoarseness, nasal discharge, 

pharyngitis) begin when systemic symptoms begin to resolve.  Physical 

findings include toxic appearance, cervical lymphadenopathy, hot skin, 

watery eyes and, rarely, localized chest findings (e.g., rales). 

TREATMENT 

Treatment for uncomplicated influenza is generally symptomatic, 

with rest, fluid intake, and aspirin or acetaminophen.  Dyspnea, 

hemoptysis, wheezing, purulent sputum, fever persisting more than seven 

days, severe muscle pain, and dark urine, may indicate onset of 

influenza complications (Barker et al., 1991).  Amantadine has been 

shown to decrease virus shedding and shorten duration of influenza 

symptoms if treatment was started within 48 hours of symptom onset. 

Common side-effects include headache, light headedness, dizziness and 

insomnia.  Amantadine should be considered for use in patients at high 

risk who develop symptoms of a flu-like illness during an influenza 

outbreak (Delker et al., 1980).2 According to a 1979 National Institutes 

of Health (NIH) consensus development conference, adults who should be 

2Rimantadine is also an appropriate form of treatment. 
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considered for prophylaxis include those with chronic diseases, those 

whose activities are vital to community function and who have not been 

vaccinated, and persons in semi-closed institutional environments (NIH, 

1979).  However, because decisions about amantadine use are often 

subjective, amantadine use will not be employed as a quality indicator. 

FOLLOW-UP 

There are no clear indications for routine follow-up of influenza. 

NASAL CONGESTION AND RHINORRHEA 

IMPORTANCE 

Nasal congestion was the principal reason for over eight million 

patient visits across all age groups in the United States in 1989 (NCHS, 

1992).  Nasal congestion may be due to a variety of causes, the 

principal of these being acute viral infection (i.e., common cold), 

allergic rhinitis and infectious sinusitis (acute or chronic) (Canadian 

Rhinitis Symposium, 1994).  Other common causes include vasomotor 

rhinitis and rhinitis medicamentosa.  Appropriate treatment rests in 

making distinctions among these causes.  Other less common reasons for 

rhinitis include atrophic rhinitis and hormonal rhinitis and 

mechanical/obstructive rhinitis. 

The Canadian Rhinitis Symposium convened in January of 1994 to 

develop a guide for assessing and treating rhinitis (Canadian Rhinitis 

Symposium, 1994).  The guidebook is extensive, but essential elements 

for diagnosis and treatment are discussed below. 

SCREENING 

There are no current recommendations on screening for nasal 

congestion and rhinorrhea in asymptomatic patients. 

DIAGNOSIS AND TREATMENT 

The following descriptions may serve to differentiate between 

allergic rhinitis, infectious viral rhinitis (common cold), and 

sinusitis: 
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Allergie Rhinitis 

Symptoms:  Nasal congestion, sneezing, palatal itching, rhinorrhea with 

or without allergic conjunctivitis.  Symptoms are seasonal or perennial 

and may be triggered by allergens such as pollens, mites, molds, and 

animal dander. 

Physical exam:  nasal mucosa is pale or hyperemic; edema with or without 

watery secretions are frequently present. 

Treatment:  Treatment of allergic rhinitis should include 

antihistamines, nasal cromolyn and/or nasal glucocorticoid sprays.  Oral 

decongestants may be used for symptomatic relief.  If prescribed, 

topical nasal decongestants are indicated for short term use only 

(Indicator 8). 

Infectious Viral Rhinitis 

Symptoms:  Nasal congestion and rhinorrhea.  Other symptoms of viral 

infectious rhinitis include mild malaise, sneezing, scratchy throat, and 

variable loss of taste and smell.  Colds due to rhinoviruses typically 

last one week, and rarely as long as two weeks (Barker et al., 1991). 

Symptoms are generally of acute onset, unless chronic sinusitis is 

present (see below - chronic sinusitis).  Symptoms of coexisting acute 

sinusitis may also be present (see Acute Sinusitis below). 

Physical exam:  Mucosa hyperemic and edematous with or without purulent 

secretions; physical exam should include nasal cavity and sinuses (for 

presence of sinusitis) and ears (for presence of otitis media) (Barker 

et al., 1991).  sinus tenderness and fever may be present with sinusitis 

Treatment:  Treatment of infectious viral rhinitis without sinusitis is 

symptomatic.  Use of oral decongestants or short term nasal 

decongestants is appropriate but not necessary.  For coexisting 

sinusitis, treatment should be with antibiotics in addition to 

decongestants (see acute sinusitis below)(Indicator 9). 

Sinusitis 

Symptoms/Physical Exam/Treatment:  See discussions below on acute and 

chronic sinusitis. 
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FOLLOW-UP 
There are no clear indications for routine follow-up of nasal 

congestion or rhinorrhea. 

ACUTE SINUSITIS 

IMPORTANCE 

According to the 1991 National Ambulatory Medical Care Survey, 

sinusitis was the eighth most common diagnosis rendered by physicians 

for office visits in 1991.  This translates into 1.7 percent of all 

visits among children and adults.  Patients frequently mentioned 

symptoms which could be attributable to sinusitis-headache in 1.5 

percent of visits and nasal congestion in 1.3 percent of visits.  In 

adults 25 to 44 years of age, sinusitis accounted for 2.3 percent of 

visits and allergic rhinitis for 2.3 percent. 

SCREENING 
There are no current recommendations on screening for sinusitis in 

asymptomatic patients. 

DIAGNOSIS 
Acute sinusitis is defined as a sinus infection that lasts less 

than three weeks (Stafford, 1992).  Acute sinusitis is a complication in 

about 0.5 percent of viral upper respiratory tract infections (Barker, 

1991).  Symptoms that may increase the likelihood of acute sinusitis 

being present include fever, malaise, cough, nasal congestion, 

toothache, purulent nasal discharge, little improvement with nasal 

decongestants, and headache or facial pain exacerbated by bending 

forward (Williams and Simel, 1993).  Transillumination may improve the 

accuracy of diagnosis for maxillary sinusitis, but its usefulness is 

operator sensitive (Williams and Simel, 1993). 

TREATMENT 
Treatment is based on controlling infection and reducing tissue 

edema.  Ten to fourteen days of antibiotics should be instituted for 
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treatment of acute sinusitis, although there is some recent evidence 

that three days may suffice (Williams et al., 1995; Balfour and 

Benfield, 1996; and Gehanno and Berche, 1996).  Some have even recently 

questioned the utility of antibiotic therapy in acute sinusitis (van 

Buchem, 1997).  For these reasons, our indicators do not specify a 

minimum time period for antibiotic treatment of acute sinusitis.  In 

addition to antibiotics, oral or topical decongestants should be used. 

If a topical nasal decongestant is given, treatment should be limited to 

no more than four days (Barker et al., 1991; Stafford, 1992) (Indicator 

8).  Antihistamines, because of their drying action on the nasal mucosa, 

have no role in the treatment of most patients with acute sinusitis, 

except when patients also manifest symptoms of allergic rhinitis (thin, 

watery rhinorrhea, and sneezing) (Stafford, 1992). 

FOLLOW-UP 

If symptoms fail to improve after seven days, a ten to fourteen day 

course of therapy with another antibiotic should be prescribed 

(Stafford, 1992).  If symptoms persist after two courses of antibiotics, 

referral to an otolaryngologist and/or more definitive diagnostic 

studies (e.g., x-ray, sinus CT, nasal endoscopy) are indicated 

(Indicator 10)(Stafford, 1992). 

CHRONIC SINUSITIS 

IMPORTANCE 

The discussion for acute sinusitis also applies to chronic 

sinusitis. 

SCREENING 

There are no current recommendations on screening for acute 

sinusitis in asymptomatic patients. 

DIAGNOSIS 

Sinusitis that has continued for three months or more is considered 

chronic (Stafford, 1992).  Chronic sinusitis appears to result from 
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episodes of prolonged, repeated, or inadequately treated acute 

sinusitis.  Chronic sinusitis generally presents with dull ache or 

pressure across the midface, which patients characterize as a headache. 

The headache may be worse in the morning and with head movement.  In 

addition, patients may also complain of nasal congestion and thick 

pharyngeal secretions, blocked or popping ears, dental pain, chronic 

cough, mild facial swelling, and eye pain (Godley, 1992). 

Conditions that commonly predispose to chronic sinusitis include 

previous acute sinusitis, allergic rhinitis, environmental irritants, 

nasal polyposis, and viral infection (Godley, 1992). 

Diagnosis rests on history, evaluation by nasal endoscopy, and CT 

scanning (Bolger and Kennedy, 1992).  In general, if the history is 

strongly suggestive of chronic sinusitis, one should treat first with 

antibiotics (see below).  If medical therapy is unsuccessful or if the 

disease recurs repeatedly, referral to an otolaryngologist for 

endoscopic examination is indicated (Bolger and Kennedy, 1992). 

Endoscopic examination is more specific for chronic sinusitis than is CT 

scanning.  If endoscopic findings are equivocal, a CT scan may 

demonstrate underlying sinus disease.  However, a CT is best performed 

four to six weeks after optimal medical therapy is instituted to 

optimize specificity (Bolger and Kennedy, 1992). 

TREATMENT 
Medical treatment should be attempted first.  First-line therapy 

for chronic disease is amoxicillin and clavulonic acid (Augmentin), 

three times daily for 21 to 28 days (Bolger and Kennedy, 1992), or 

trimethoprim-sulfamethoxazole, cefaclor, cefuroxime, and cefixime 

(Godley, 1992) (Indicator 11).  Other medications that may be used 

include oral decongestants, nasal steroids, and antihistamines for 

patients with an allergic component.  If a topical nasal decongestant is 

prescribed, treatment should be limited to no more than four days 

(Indicator 8)(Barker et al., 1991; Stafford, 1992).  If medical therapy 

is unsuccessful or if the disease recurs without immunological cause, 

referral to an otolaryngologist is indicated (Indicator 12)(Bolger and 

Kennedy, 1992). 
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FOLLOW-UP 

When medical therapy fails surgical treatment may be considered. 

Currently, endoscopic surgery is the method of choice (Bolger and 

Kennedy, 1992).  Endoscopic examination and debridement of the operative 

cavity are required once or twice weekly for four to six weeks to 

promote healing and prevent stenosis of the sinus ostia.  Complications 

of surgery include CSF rhinorrhea, diplopia, blindness and meningitis. 

However, the rates of complications are very low among experienced 

surgeons.  In studies reporting success rates of surgery in consecutive 

patients, up to 93 percent of patients reported substantial symptomatic 

improvement in a two-year follow-up, and subsequent revision surgery is 

reported in seven to ten percent (Bolger and Kennedy, 1992).  It should 

be noted that no randomized controlled trials or case-controlled studies 

for endoscopic surgery have been performed. 
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Chapter 1 
ASTHMA Validity Feasibility 

NOTE: This chapter has been revised from 
Ql. Only new or revised indicators are being 
rated. 

DIAGNOSIS 

3. Spirometry should be measured in patients 
with moderate to severe asthma at least every 
2 years. 

TREATMENT 

1 3221 1 332 
123456789     123456789      ( 

(5.0,   1.2,   A) (8.0,   1.0,   A) 
1-  2) 

7. Patients requiring chronic treatment with 
systemic corticosteroids during any 12 month 
period should have been prescribed inhaled 
corticosteroids during the same 12 month 
period. 

10. All patients seen for an acute asthma 
exacerbation should be evaluated with a 
complete history including all of the 
following: 

a. time since onset of symptoms 

b. all current medications 

c. prior hospitalizations and emergency 
department visits for asthma 

d. prior episodes of respiratory 
failure requiring intubation 

INDICATORS ADDED AFTER ROUND 1 

25. Asthmatic patients newly prescribed 
inhaled bronchodilaters should be 
concurrently given either a spacer device or 
instructions in proper use of an MDI. 

26. Patients with a new diagnosis of asthma 
should have documentation of counseling for 
self-management of asthma within one month of 
diagnosis. 

27. Patients who present with an 
exacerbation of asthma should have 
documentation of counseling for 
self-management: 

a. prior to discharge if hospitalized 

b. at the time of presentation if not 
hospitalized 

7 11 
123456789 

(7.0, 0.3, A) 

16 2 
123456789 

(8.0, 0.3, A) 
3-  4) 

14  21   1 1    212111 
123456789 123456789  (  5-  6) 

(3.0, 1.4, I)      (6.0, 1.8, I) 
3 2 4 3 3 3 

123456789 123456789  (  7-  8) 
(8.0, 0.8, A)      (8.0, 0.7, A) 

4 4 1 4 3 2 
123456789 123456789  (  9-10) 

(8.0, 0.6, A)      (8.0, 0.7, A) 
6 3 13 2 3 

123456789 123456789  (11-12) 
(8.0, 0.3, A)      (8.0, 0.9, A) 

4 3 2 114 3 
123456789  123456789  (13-14) 

(8.0, 0.7, A)      (8.0, 0.7, A) 

12       12211   1   1141 
123456789  123456789  (15- 

(7.0, 2.3, D)      (7.0, 1.6, D) 
16) 

2 2 1111 12 2 1 
123456789  123456789  (17-18) 

(3.0, 1.9, I) 
2 2 11   111 

(6.0, 2.0, D) 
2   1   12 2 1 

123456789  123456789  (19-20) 
(3.0, 2.1, D) (6.0, 2.0, D) 

Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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Chapter 2 
ATRIAL FIBRILLATION Validity Feasibility 

DIAGNOSIS 

1.  Patients presenting with new-onset atrial 
fibrillation or atrial fibrillation of 
unknown duration should have documentation of 
the following in the medical record at the 
time of presentation: 

a. alcohol use 

b. stimulant drug use 

2. Patients presenting with new-onset atrial 
fibrillation or atrial fibrillation of 
unknown duration should have thyroid function 
checked within the first two weeks of 
presentation. 

3. Patients presenting with new-onset atrial 
fibrillation or atrial fibrillation of 
unknown duration should have a chest 
radiograph performed within one week after 
presentation. 

3 4 
.0, 

2 3 4 
(8.0, 

3 4 
!.0, 

1 1 
2 3 4 
(6.0, 

4 3 
7 8 
A) 

4 3 
6 7 8 
.7, A) 

6 
• 7, 

2 4 
6 7 8 
6, A) 

3 
9 

1 4 
6 7 
.1, 

8 9 
D) 

3 4 
3.0, 

2 3 4 
(8.0, 

2 3 4 
(9.0, 

1 
2 3 4 
(8.0, 

13 1 
6 7 8 
0, A) 
13 1 
6 7 8 
0, A) 

2 2 
7 8 
A) 

1 
5 6 
1.8, 

3 
8 

I) 

2) 

(  3-  4) 

(  5-  6) 

(  7-  8) 

TREATMENT 

4.  Patients with atrial fibrillation of 
greater than 48 hours duration or of unknown 
duration who do not have contraindications 
to warfarin should receive warfarin if 
they are: 

a. under 65 with one or more other risk 
factors for stroke 

b. 65 years of age or older 

5.  Patients with chronic atrial fibrillation 
who have contraindications to warfarin or 
have declined warfarin therapy should receive 
aspirin if they are: 

a. under 65 with one or more other risk 
factors for stroke 

b. age 65 years or older 

6a.  Patients with atrial fibrillation who do 
not have contraindications to warfarin should 
be started on warfarin within two weeks of 
presenting with new onset ischemic or embolic 
stroke. 

6b.  Patients with atrial fibrillation who do 
not have contraindications to warfarin should 
be started on warfarin within one week of 
presenting with new onset transient ischemic 
attack. 
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Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 2 
ATRIAL FIBRILLATION Validity Feasibility 

TREATMENT, CONT. 

7. Patients with atrial fibrillation of 
greater than 48 hours duration or of unknown 
duration who are undergoing elective 
electrical or chemical cardioversion should 
receive anticoagulation for at least 3 weeks 
prior to cardioversion unless they have had 
a TEE within 24 hours of cardioversion that 
indicates no clot. 

8. All patients with atrial fibrillation of 
greater than 4 8 hours or of unknown duration 
should receive anticoagulation for at least 4 
weeks after cardioversion unless there are 
contraindications to anticoagulation. 

FOLLOW-UP 

9. Patients with atrial fibrillation started 
on warfarin should have an INR checked within 
1 week of the first dose. 

10. Patients on warfarin should have an INR 
checked a minimum of every three months. 
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Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 3 
CEREBROVASCULAR DISEASE 

DIAGNOSIS 

1. Patients who receive thrombolytic therapy 
for treatment of acute stroke should receive 
a head CT or MRI after presenting with stroke 
and before initiation of thrombolytic 
treatment. 

2. Patients who receive anticoagulant or 
antiplatelet therapy for treatment of acute 
stroke within 7 days of presentation should 
receive a head CT or MRI prior to the 
initiation of anticoagulant or antiplatelet 

treatment. 

Validity 

2 1 
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2) 

4) 

TREATMENT 

3. Patients newly diagnosed with a stroke or 
TIA without a known cardiac source should be 
started on antiplatelet therapy within 1 week 
of the diagnosis unless a contraindication 
is documented. 

4. Patients with a documented history of 
stroke or TIA without a known cardiac source 
should be on daily antiplatelet treatment, 
unless a contraindication is documented. 

5. Patients presenting for care with carotid 
artery symptoms who are diagnosed with TIA or 
stroke should have a carotid artery imaging 
study within 6 months before or 1 month after 
the event, unless the medical record 
documents, in the same time period, that the 
patient is not a candidate for carotid 
surgery. 

6. Patients presenting for care with carotid 
artery symptoms, who are diagnosed with TIA 
and have carotid imaging evidence of >=70% 
stenosis on the side corresponding to the 
symptoms, should receive revascularization 
within 6 weeks of the diagnostic study unless 
there are contraindications. 
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FOLLOW-UP 

7. Patients who smoke and present with TIA 
or stroke but are not hospitalized should be 
counseled to stop smoking at the time they 
present with TIA or stroke. 

8. Patients who smoke and are admitted to 
the hospital with a TIA or stroke should be 
counseled to stop smoking before hospital 
discharge. 
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Scales:   1 - low validity or  feasibility;   9 = high validity or feasibility 
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Chapter 3 

CEREBROVASCULAR DISEASE Validity Feasibility 

INDICATORS ADDED AFTER ROUND 1 

9.  Patients admitted with a newly diagnosed 
stroke should have an assessment of the 
following prior to discharge: 

12  2   4 3       6 
a. functional  status                                                          123456789 123456789 

(8.0,   0.9,   A) (9.0,   0.7,   A) 
12114 1116 

b. swallowing                                                                          123456789 123456789 
(8.0, 1.4, I) (9.0, 1.2, A) 

( 17- 

( 19- 20} 

10.  Patients presenting with a new diagnosis 
of stroke or TIA should have a neurological 113 4     1        2 6 
examination at the time of presentation.      123456789 123456789  ( 21- 22) 

(8.0, 0.9, A)      (9.0, 0.9, A) 

Scales: 1 - low validity or feasibility; 9 = high validity or feasibility 
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Chapter 4 
CHRONIC OBSTRUCTIVE PULMONARY DISEASE Validity Feasibility 

DIAGNOSIS 

1. A smoking history should be documented on 
the same day in patients who present with a 
new complaint of any of the following: 

a. chronic cough (> 3 weeks duration) 

b. shortness of breath 

c. dyspnea on exertion 

2. A lung exam should be documented on the 
same day in patients who present with a new 
complaint of any of the following: 

a. chronic cough (> 3 weeks duration) 

b. shortness of breath 

c. dyspnea on exertion 

3. COPD patients on bronchodilator therapy 
who have not had spirometry in the previous 
12 months should have spirometry performed 
within 3 months after initiation of therapy. 

4. COPD patients on bronchodilator therapy 
should have one of the following tests within 
6 months before or after initiation of 
therapy: 

- Hemoglobin 
- hematocrit 
- CBC 
- ABG 
- pulse oximetry. 

5. COPD patients should have an ABG or pulse 
oximetry performed within 3 months of any of 
the following findings, unless hypoxemia 
(Pa02 < 55) has been previously documented or 
the patient is already on chronic oxygen 
therapy: 

a. laboratory detection of erythrocytosis 
(Hct >55) 

b. notation of cyanosis or cor pulmonale 
in the medical record 

c. detection of FEV1 < 1 liter on 
spirometric evaluation. 
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Scales:   1 =  low validity or  feasibility;   9 = high validity or  feasibility 
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Chapter 4 
CHRONIC OBSTRUCTIVE PULMONARY DISEASE 

TREATMENT 

Validity Feasibility 

6. Newly diagnosed COPD patients who smoke 
should be counseled or referred for smoking 
cessation within 3 months before or after the 
new diagnosis of COPD. 

7. All patients receiving regular 
bronchodilator treatment for COPD symptoms 
should be receiving ipratopium, unless 
intolerance is documented. 

8. Patients newly prescribed inhaled 
bronchodilaters should be concurrently 
given either a spacer device or 
instructions in proper use of an MDI. 

9. COPD patients should have a theophylline 
level checked within 1 week of either 
initiation or increase of theophylline dose. 

10. In patients receiving theophylline, both 
of the following should occur when serum 
theophylline level exceeds 20 ug/ml: 

a. The dose should be modified within 1 day 
of the measurement 

b. Retestlng of level should be performed 
within one week, unless theophylline was 
stopped. 

11. COPD patients should receive home 
oxygen if their baseline room air oxygen 
saturation is <88% at rest (not during an 
exacerbation). 

12. The following items should be documented 
in the medical record at the time of a COPD 
exacerbation: 

a. Outpatient COPD medications 

b. Information on prior hospitalizations, 
urgent care, or ED visits for COPD (e.g., 
time of most recent visit or number per 
year) 

c. Presence or absence of new cough 

d. Vital signs, including respiratory rate, 
pulse, temperature, and blood pressure 

e. A physical examination of the chest 

3 6 2 16 
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Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE Validity Feasibility 

TREATMENT, CONT. 

13. Patients admitted to the hospital for an 
exacerbation of COPD who have a history of ,■,-,-,•, 6 3 
coronary disease should have an EKG performed 12 3 4 5 6 7 8 9  (47-48) 
within 24 hours of admxssxon. 1 2^4 5 6^8     ^ ^ ^ 

14. A theophylline level should be obtained 
for patients on theophylline who meet any of 
the following conditions: 12 5 1 2 5 2 

a. Present with an exacerbation of COPD     1 2^4 5^8 9 1 2^4 5^8 9  ( 49- 50, 

b. Are hospitalized with an exacerbation of ^ ^  ^  ^  & 1 14 3 ^ ^  ^  ^  ^  g 1 5 3 {  ^_ ^ 
C0PD- (8.0, 0.7, A)      (8.0, 0.4, A) 

15. COPD patients who present with an 
exacerbation should receive inhaled „ i i o 1   1   i 1 1 ?  21 
bronchodilator therapy if their respiratory   1 1  2 1 1 2 1 g J 2 J J * 6 7 8 9  ( 53- 54) 
rate iS >24- (5.0, 1.9, D)      (6.0, 2.0, D) 

16. Patients presenting with COPD 
exacerbation should have oxygen administered 112 5 
if the oxygen saturation is <88% or P02 is    , 2 3 4 5 6 ' g 9 12 3 4 5 6 7 8 9  (55-56) 
<55 m  Hg* (9.0, 0.7, A)      (9.0, 0.8, A) 

17. Patients presenting with COPD 
exacerbation should be admitted to the 
hospital if any of the following conditions 
are documented in the medical record on the 
date of presentation: 2 2 5        13 14 

123456789     123456789     (57-58) a. Acute lschemia 2^4  5^8 ^   ^   ^ 

1 13311 1 313 
123456789     123456789     (59-60) 

b. Pneumonxa 2^ ^   J}     (?>0# 1Qf  A) 

c. Significant hypoxemia (saturation <88%, 4 2 1 
or Pa02 <55 mm Hg on room air in patients   2  2      4 1   12 3 4 5 6 7 8 9  (61-62) 
not on home oxygen). 2^4 5 ^ ^     ^ ^ ^ 

18. Patients hospitalized with a COPD 
exacerbation should be admitted to a 
critical care bed while any of the following 
are present: 

a. Severe dyspnea (breathing rate > 35 with 112 12 
accessory muscle use) despite initial       J 2 3 J 5 6 7 8 9 12 3 4 5 6 7 8 9  (63-64) 
therapeutic measures                     1 2^4 5 6 7J              ^ ^ ^ 

2313 1314. 
, ^ 193456789  123456789  ( 65- 66) b. Confusion or lethargy 1 2^4 5 6^8     ^ ^ A) 

c. Severe hypoxemia (P02 < 60 with x 2 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (67-68) 
Fl02 > 40%) (8.0, 0.4, A)      (8.0, 0.3, A) 

Scales: 1 - low validity or feasibility; 9 - high validity or feasibility 
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Chapter 4 
CHRONIC OBSTRUCTIVE PULMONARY DISEASE Validity Feasibility 

TREATMENT, CONT. 

19.  COPD patients hospitalized for an 
exacerbation should be discharged on home 
oxygen if the last documented oxygen 3114 2115 
saturation prior to discharge  is  <88%. 123456789     123456789     (71-72) 

on  „«..„.   . u 
(8-0' 1-2' I)      (9-0, 1.0, A) zv.     Patients with a diagnosis of COPD who 

present with a COPD exacerbation and whose 
last documented oxygen saturation during the 
exacerbation visit is < 88% or p02 is <55 
should either be hospitalized or discharged 16 2 2 3 2 2 
on home oxygen treatment. 123456789     123456789     (73-74) 

(7.0,   0.4,   A) (7.0,   0.9,   A) 

INDICATORS ADDED AFTER ROUND 1 

21. Asymptomatic smokers should receive 
spirometry within one year of notation of 40  22121  1     l      1142 
or more pack/years of cigarette use. 12 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9  (75-76) 

(3.0, 1.6, I)     (7.0, 1.2, I) 

Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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SGSETTE USE COUNSELING Validity Feasibility 

NOTE: This chapter has been revised from 
Ql. Only new or revised indicators are being 
rated. 

SCREENING 

2. Patients documented to be smokers should 
have their smoking status indicated on more 4 2 3 4 
have their smoKing sww, ,,^a^  «.. »  12 3 4 5 6 7 8 9  (  1-  2) 
than 50% of all office visits. 1 2^4 5 6^8      ^ ^ ^ ^ 

TREATMENT 

4. All smokers identified as attempting to 
quit should be offered at least one 13 2 3 
additional smoking cessation counseling visit *\%    ! 2 3 4 5 6 7 8 9  ( 3- 4) 
within 3 months. 1 ^ H   A) (8.0, 0.9, A) 

5. All smokers attempting to quit who smoke 
more than 10 cigarettes a day should be 
offered nicotine replacement therapy except 14 2 2 
in the presence of serious medical 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (  5-  6) 
precautions. (? ^ Q  ^  h) (7>Qf 0-8/ A) 

FOLLOW-UP 

6. All patients who receive a smoking 
cessation intervention should have their 
abstinence status documented within 4 weeks 1 1 4 1 2 7_ 8) 
of the completion of treatment. 1 2^4 5 6 1J 2^4 5 ^ ^ 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 

261 



Chapter 6 
COMMUNITY-ACQUIRED PNEUMONIA Validity Feasibility 

DIAGNOSIS 

1. If a patient is diagnosed with pneumonia, 
on the day of diagnosis the provider should 
document: 

a. whether the cough is productive or 
nonproductive 

b. the presence or absence of a coexisting 
illness 

c. the presence or absence of recent upper 
respiratory symptoms 

2. If a patient has a diagnosis of pneumonia, 
the following should be documented on the day 
of presentation: 

a. temperature 

b. respiratory rate 

c. heart rate 

d. lung examination 

3. If a patient has a diagnosis of pneumonia 
the health care provider should offer a chest 
radiograph (CXR) on the day of presentation. 

4. If a patient has a diagnosis of pneumonia 
and suggestion of a pleural effusion on CXR, 
a lateral decubitus radiograph, ultrasound, 
or thorocentesis should be performed on the 
day of presentation. 

5. Patients over 65 years of age or with 
coexisting illness and a diagnosis of 
pneumonia, should receive the following blood 
tests on the day of presentation: 

a. white blood cell count 

b. hemoglobin or hematocrit 

c. serum electrolytes 

d. BUN or creatinine 

6. Patients hospitalized for pneumonia 
should receive two sets of blood cultures 
on the day of hospitalization. 
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Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 6 
COMMUNITY-ACQUIRED PNEUMONIA 

DIAGNOSIS, CONT. 

7. Hospitalized persons with pneumonia should 
have the following documented on the first 
and second days of hospitalization: 

a. temperature 

b. lung examination 

Validity Feasibility 

13  5 117 
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2  3  4 2  16 
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TREATMENT 

8. Non-hospitalized persons <= 65 years of 
age diagnosed with pneumonia without a known 
bacteriologic etiology and without coexisting 
illnesses should be offered an oral empiric 
macrolide, unless allergic. 

9. Non-hospitalized persons > 65 years of age 
diagnosed with pneumonia without a known 
bacteriologic etiology or with coexisting 
illnesses should be offered one of the 
following oral empiric antibiotic regimens: 

- a second generation cephalosporin 
- trimethoprim-sulfamethoxazole 
- a beta-lactam/beta-lactamase inhibitor 

combination 

10. Hospitalized persons with non-severe 
pneumonia without a known bacteriologic 
etiology should be offered one of the 
following empiric antibiotic regimens: 

- a second or third generation 
cephalosporin 

- a beta-lactam/beta-lactamase inhibitor 
combination. 

11. Hospitalized persons with severe 
pneumonia without a known bacteriologic 
etiology should be offered one of the 
following antibiotic regimens: 

- a macrolide and a third generation 
cephalosporin with anti-Pseudomonas 
activity 

- a macrolide and another anitpseudomonal 
agent such as imipenem/ciliastin, 
ciprofloxacin 

12. Persons with CAP should be offered 
antibiotics for 10-14 days, with the 
exception of azithromycin, which may be given 
for 5 days. 

FOLLOW-UP 

13. Persons treated for pneumonia should 
have follow-up contact with a provider 
within 6 weeks after discharge or diagnosis. 
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Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 6 
COMMUNITY-ACQUIRED PNEUMONIA 

INDICATORS ADDED AFTER ROUND 1 

Validity Feasibility 

14. Patients with pneumonia with a new 
effusion >= 10mm on lateral decubitus 
radiograph or ultrasound, and an ipsilateral 
infiltrate, should have a thorocentesis. 12 3 4 

(8.0, 

2 12 
5 6 7 8 
1.0, A) 

12 3 4 5 
(8.0, 0. 

1 4 
7 8 

. A) 
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Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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Chapter 7 
CORONARY ARTERY DISEASE - DIAGNOSIS AND 
SCREENING 

WITH OR WITHOUT SYMPTOMS OF CAD 

l."0" Patients 40-75 years old who have a 
high risk stress test should be offered 
coronary angiography within 6 weeks of 
the stress test (unless they have 
contraindications to revascularization). 

l."X" Patients > 75 years old who have a 
high risk stress test should be offered 
coronary angiography within 4 weeks of 
the stress test (unless they have 
contraindications to revascularization). 

2."0" Patients 40-75 years old who have two 
or more CAD risk factors and a newly 
diagnosed low LVEF (<= 40%) should be offered 
stress testing or coronary angiography within 
3 months of the diagnosis of low LVEF (unless 
an etiology of LV dysfunction other than CAD 
is documented in the medical record or they 
have contraindications to revascularization). 

2."X" Patients > 75 years old who have two or 
more CAD risk factors and a newly diagnosed 
low LVEF (<= 40%) should be offered stress 
testing or coronary angiography within 3 
months of the diagnosis of low LVEF (unless 
an etiology of LV dysfunction other than CAD 
is documented in the medical record or they 
have contraindications to revascularization). 

Validity 

2 13 3 
23456789 
(8.0,   0.9,   A) 

112 2 11 
23456789 
(5.0, 2.0, D) 

2 1114 
23456789 
(6.0, 1.4, D) 

12 12  2 
23456789 
(4.0, 1.7, D) 

3."0" Patients 40-75 years old who have an 
ejection fraction <= 40% and a positive 
stress test should be offered coronary 
angiography within 4 weeks of the stress test 
(unless they have contraindications to 
revascularization). 1 

3."X" Patients > 75 years old who have an 
ejection fraction <= 40% and a positive 
stress test should be offered coronary 
angiography within 4 weeks of the stress test 
(unless they have contraindications to       1 
revascularization). 1 

2 2 4 1 
23456789 
(8.0, 0.8, A) 

12 2  2 1 
2 3 4 5 6 7 
(5.0, 1.7, D) 

8 9 

Feasibility 

12 2 4 
123456789 

(8.0, 0.9, A) 

1 1113 2 
23456789 
(8.0, 1.4, I) 

1  12  3 2 
123456789 

(8.0, 1.6, I) 

1  1  11  4 1 
123456789 

(8.0, 2.0, D) 

14 2 2 
123456789 

(7.0, 0.8, A) 

11 13 2 1 
23456789 
(7.0, 1.3, I) 

2) 

(  3- 4) 

6) 

8) 

(  9- 10) 

( 11- 12) 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 7 
CORONARY ARTERY DISEASE - DIAGNOSIS AND 
SCREENING 

STABLE ANGINA OR KNOWN CAD 

Validity Feasibility 

4. Patients with newly diagnosed CAD should 
have a 12-lead ECG at the time of diagnosis. 

5. Patients newly diagnosed with any 
of the conditions listed below should 
have a hemoglobin and/or hematocrit 
measured at the time of diagnosis. 

a. angina 

b. unstable angina 

c. MI i 

6."0" Patients < 75 years old newly diagnosed 
with stable angina or CAD should be offered 
stress testing or coronary angiography within 
3 months of the diagnosis (unless they have   1 
contraindications to revascularization).      1 

6."X" Patients >= 75 years old newly 
diagnosed with stable angina or CAD should be 
offered stress testing or coronary 
angiography within 3 months of the diagnosis 
(unless they have contraindications to       2 
revascularization). 1 

3  6 13 5 
23456789 123456789 
(9.0, 0.7, A) (9.0, 0.6, A) 

1  2 15 12 6 
2 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9 
(9.0, 1.0, A) (9.0, 0.4, A) 

2 16 12 6 
2 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9 
(9.0, 0.6, A) (9.0, 0.4, A) 

12 6 12 6 
2 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9 
(9.0, 0.4, A) (9.0, 0.4, A) 

2 1 
2 3 4 
(6.0, 

2 1 
2 3 4 
(4.0, 

2 1 
6 1 

■ 1, 

1 
8 

D) 

2 1 
7 8 
D) 

1 
2 3 4 
(7.0, 

1 
2 3 4 
(7.0, 

4 2 
7 8 

1.1, A) 

4 2 
5 6 7 8 
1.4, A) 

( 13- 14) 

( 15- 16) 

( 17- 18) 

( 19- 20) 

( 21- 22) 

( 23- 24) 

Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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Chapter 7 
CORONARY ARTERY DISEASE 
SCREENING 

DIAGNOSIS AND 
Validity Feasibility 

UNSTABLE ANGINA 

7.  Patients being evaluated for "unstable 
angina" or "rule out unstable angina" 
should have an examination at the time of 
evaluation documenting all of the following: 

a. temperature 

b. blood pressure 

c. heart rate 

d. heart exam 

e. lung exam 

f. a 12-lead ECG 

8. Patients admitted with unstable angina 
should be placed on cardiac monitoring 
(i.e., telemetry). 

9. Patients admitted with unstable angina 
should have cardiac enzymes measured every 
6 to 8 hours for the first 24 hours of 
admission. 

10. Patients admitted with unstable angina 
should have a repeat ECG 12-36 hours after 
admission. 

11. Patients admitted with unstable angina 
who have any one of the conditions below 
should have a measurement of LVEF by 
echocardiogram, radionuclide scan, or 
ventriculogram during their hospitalization 
or within 10 days of discharge unless a prior 
LVEF is documented in the past year: 

a. a history of prior MI 

b. left bundle branch block on their 
resting ECG 

3 12 1  11 
123456789 

(5.0, 1.7, D) 
12 6 

123456789 
(9.0, 0.4, A) 

12 6 
123456789 

(9.0, 0.4, A) 
12 6 

123456789 
(9.0, 0.4, A) 

12 6 
123456789 

(9.0, 0.4, A) 
3 6 

123456789 
(9.0, 0.3, A) 

4 2 3 
123456789 

(8.0, 0.8, A) 

c. cardiomegaly by examination 

d. cardiomegaly on chest X-ray 

e. a diagnosis of heart failure 

2      2 3 2 
12 3 4 5 6 7 8 9  (25-26) 

(8.0, 1.6, D) 
12 6 

12 3 4 5 6 7 8 9  (27-28) 
(9.0, 0.4, A) 

12 6 
12 3 4 5 6 7 8 9  (29-30) 

(9.0, 0.4, A) 
12 6 

12 3 4 5 6 7 8 9  (31-32) 
(9.0, 0.4, A) 

12 6 
12 3 4 5 6 7 8 9  (33-34) 

(9.0, 0.4, A) 
3 6 

12 3 4 5 6 7 8 9  (35-36) 
(9.0, 0.3, A) 

5 4 
12 3 4 5 6 7 8 9  (37-38) 

(8.0, 0.4, A) 

12 2 4 13 5 
123456789  123456789  (39-40) 

(8.0, 1.0, A)      (9.0, 0.6, A) 

3 2 4 4 5 
123456789  123456789 

(8.0, 0.8, A)      (9.0, 0.4, A) 
(   41-  42) 

12  2  4 2  2  5 
123456789 123456789     (43-44) 

(8.0,   0.9,   A) (9.0,   0.7,   A) 
2  115 2  3  4 

12345  6  789 123456789     (45-46) 
(9.0,   1.0,   A) (8.0,   0.7,   A) 

21312 1314 
123456789 123456789     (47-48) 

(7.0,   1.1,   I) (8.0,   1.0,   A) 
12213 225 

123456789 123456789     (49-50) 
(7.0,   1.2,   I) (9.0,   0.7,   A) 

2  3  4 3  15 
123456789 123456789     (51-52) 

(8.0,   0.7,   A) (9.0,   0.8,   A) 

Scales:   1 = low validity or  feasibility;   9 = high validity or feasibility 
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Chapter 7 
CORONARY ARTERY DISEASE 
SCREENING 

DIAGNOSIS AND 

UNSTABLE ANGINA, CONT. 

12."0" Patients < 75 years old with a 
discharge diagnosis of "unstable angina" 
should be offered stress testing or coronary 
angiography prior to or within 7 days of 
hospital discharge (unless they have 
contraindications to revascularization or 
have had stress testing or coronary 
angiography within 6 months prior to 
discharge). 

12."X" Patients >- 75 years old with a 
discharge diagnosis of "unstable angina" 
should be offered stress testing or coronary 
angiography prior to or within 7 days of 
hospital discharge (unless they have 
contraindications to revascularization or 
have had stress testing or coronary 
angiography within 6 months prior to 
discharge). 

MYOCARDIAL INFARCTION 

13.  Patients hospitalized for the diagnosis 
of an MI or "rule out MI" should have a 
physical examination documenting all of the 
following: 

a. temperature 

b. blood pressure 

c. heart rate 

d. heart exam 

e. lung exam 

14. Patients hospitalized for the diagnosis 
of an MI or "rule out MI" should have a 
12-lead ECG within 20 minutes of 
presentation. 

15. Patients hospitalized with an MI should 
have an assessment of LVEF prior to discharge 
if they have any risk factors for low LVEF 
(unless it is noted during hospitalization 
that prior to admission LVEF was <= 40%). 

Validity Feasibility 

(6.0, D) 
4 

0, 

3 3 
7 8 
A) 

( 53- 54) 

2 3 4 5 (. 
(3.0, 1.6, D 

8 9 
2 

2 3 4 
(7.0, 

5 6 
1.3, D) 

( 55- 56) 

1121211 1  233 
123456789 123456789  (57-58) 

(6.0, 1.6, I)      (8.0, 0.9, A) 
12 6 3 6 

123456789 123456789  (59-60) 
(9.0, 0.4, A)      (9.0, 0.3, A) 

3 6 3 6 
123456789 123456789  (61-62) 

(9.0, 0.3, A)      (9.0, 0.3, A) 
3 6 3 6 

123456789 123456789  (63-64) 
(9.0, 0.3, A)      (9.0, 0.3, A) 

12 6 3 6 
123456789 123456789  (65-66) 

(9.0, 0.4, A)      (9.0, 0.3, A) 

2   16 112 5 
123456789  123456789  (67-68) 

(9.0, 0.8, A)      (9.0, 0.9, A) 

12 15 13 5 
123456789  123456789  (69-70) 

(9.0, 0.9, A)      (9.0, 0.6, A) 

Scales: 1 - low validity or feasibility; 9 - high validity or feasibility 
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Chapter 7 
CORONARY ARTERY DISEASE - DIAGNOSIS AND 
SCREENING Validity        Feasibility 

MYOCARDIAL INFARCTION, CONT. 

16.  Patients hospitalized with an MI who 
have a history of prior MI, but no risk 
factors for low LVEF, should have an 
assessment of LVEF during the hospitalization 
or within 2 weeks of discharge (unless it 144 

Ü ^!f.?"i^i°^tSi^i0n that Pri°r    12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (71-72) to admission LVEF was <=40%) 
(8.0, 1.0, A)      (8.0, 0.6, A) 

17."0" Patients < 75 years old with an MI 
should be offered symptom-limited stress 
testing or coronary angiography within 8 o •, 9 15 3 
weeks of the MI (unless they have , „ , * c e T Q o  1 1   * &   <i fi 7 fi 9  (73-74) contraindications to revascularization).      ^4 5 ^8 9  12^4 5^8 9  (73  74) 

17."X" Patients >= 75 years old with an MI 
should be offered symptom-limited stress 
testing or coronary angiography within 8 
weeks of the MI (unless they have 1  2  2  1 1 l     £,_„„  , 75_ 76) 
contraindications to revascularization).      1 2 3 4  6 7 8 9 1      5 6 7 8 9  (    76) 

18."0" Patients < 75 years old hospitalized 
with an MI who have any of the following 
conditions after discharge but within 8 weeks 
of the MI should be offered coronary 
angiography within 2 weeks of the diagnosis 
of the condition (unless they have 
contraindications to revascularization): 

3 2 4 3 15 

2 2 4 1 3 3 3 
r    IVEF <- 40%                            1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9  ( 81- 82) c. LVEF <- 40%                                (8^ Q ^ A) {QQt   Qli   A) 

d. new severe mitral regurgitation          1 2 3 4 5 6 7 8 9 1 23 4 5 6 7 8 9  ( 83- 84) 
(9.0,   0.9,   A) (9.0,   0.8,   A) 

..   ».. ™,«icUl« „Pt,! a.f,=t                              1  293o4  5 I A  I 1  293o4  » ^ j  5     <   .5-  .<> 

rt!1™i'L^i1Si°ST"
hi0h °CCU" >="       .»..iiii .»«S.HS     ,8,-88, 

(8.0, 1.0, A) (9.0, 0.7, A) 

12s3o;»_«_?j S 1y0;; j/j 5 - ■- »o> 

f. sustained ventricular tachycardia or 
ventricular fibrillation 
hr. after onset of the MI 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 

269 



Chapter 7 "     ~   —  
CORONARY ARTERY DISEASE - DIAGNOSIS AND 
SCREENING Validity Feasibility 

MYOCARDIAL INFARCTION, CONT. 

18."X" Patients >= 75 years old hospitalized 
with an MI who have any of the following 
conditions after discharge but within 8 weeks 
of the MI should be offered coronary 
angiography within 2 weeks of the diagnosis 
of the condition (unless they have 
contraindications to revascularization): 

21113       1 1                323 
a. a high risk  stress  test                                            123456789 123456789     (91-92) 

(6.0,   1.7,   D) (8.0,   1.2,   A) 
12114 1                          332 

b. new heart  failure                                                          123456789 123456789     (93-94) 
(6.0,   1.9,   D) (8.0,   1.3,   A) 

2            2122 1                      1232 
c. LVEF  <=  40%                                                                            1   2   3   4   5   6   7   8   9 1   2   3   4   5   6   7   8   9      (   95-   96) 

(5.0,   1.8,   D) (8.0,   1.4,   A) 
121122 1323 

d. new severe mitral  regurgitation                         123456789 123456789     (97-98) 
(6.0,   2.1,   I) (8.0,   1.0,   A) 

211122 1       233 
e. new ventricular  septal  defect                              123456789 123456789     (   99-100) 

(7.0,   1.7,   I) (8.0,   0.9,   A) 

f. sustained ventricular tachycardia or 
ventricular  fibrillation which occurs  >=4 8                 131       112 1                233 
hr.   after onset  of the MI                                              123456789123456789     (101-102) 

(5.0,   2.0,   I) (8.0,   1.1,   A) 
2            3112 1                 224 

g. angina  at  rest  lasting >=  15 min.                      123456789 123456789     (103-104) 
(6.0,   1.7,   D) (8.0,   1.2,   A) 

Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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CORONARY ARTERY DISEASE - DIAGNOSIS AND 
SCREENING Validity Feasibility 

MYOCARDIAL INFARCTION, CONT. 

19."0" Patients < 75 years old who are 
hospitalized with an MI complicated by any of 
the following should be offered coronary 
angiography prior to discharge (unless they 
have contraindications to revascularization): 

a. a high risk stress test 

b. new heart failure 

c. LVEF <= 40% 

d. new severe mitral regurgitation 

e. new ventricular septal defect 

f. sustained ventricular tachycardia or 
ventricular fibrillation >= 48 hr. after 
onset of the MI 

g. >5 min. of angina at rest occurring >=24 
hr. after the onset of the MI 

h. shock 

i.   pulmonary edema  requiring intubation 

13 5 3  15 
123456789 123456789     (105-106) 

(9.0, 1.0, A)      (9.0, 0.8, A) 
14 13 4 2 3 

123456789 123456789  (107-108) 
(7.0, 0.9, A)      (8.0, 0.8, A) 

14 13 13 2 3 
123456789 123456789  (109-110) 

(7.0, 0.9, A)      (8.0, 0.9, A) 
2 16 112 5 

123456789 123456789  (111-112) 
(9.0, 0.9, A)      (9.0, 0.8, A) 

2 16 1116 
123456789 123456789  (113-114) 

(9.0, 0.9, A)      (9.0, 0.7, A) 

1116 3  6 
123456789 123456789  (115-116) 

(9.0, 1.0, A)      (9.0, 0.7, A) 
2 3 4 12 2 4 

123456789 123456789  (117-118) 
(8.0, 0.7, A)      (8.0, 0.9, A) 

12 6 12 6 
123456789 123456789  (119-120) 

(9.0, 0.4, A)      (9.0, 0.4, A) 
2  7 2 16 

123456789 123456789  (121-122) 
(9.0, 0.4, A)      (9.0, 0.6, A) 

Sea les: 1 - low validity or feasibility; 9 - high validity or feasibility 
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CORONARY ARTERY DISEASE - DIAGNOSIS AND 
SCREENING Validity Feasibility 

MYOCARDIAL INFARCTION, CONT. 

19."X" Patients >- 75 years old who are 
hospitalized with an MI complicated by any of 
the following should be offered coronary 
angiography prior to discharge (unless they 
have contraindications to revascularization): 

3222 1                323 
a. a high  risk  stress  test                                            123456789 123456789     (123-124) 

(5.0,   2.0,   D) (8.0,   1.2,   A) 
3   114 1                 3   3   2 

b. new heart  failure                                                          123456789 123456789     (125-126) 
(5.0,   1.7,   D) (8.0,   1.1,   A) 
121113 1                 1232 

c. LVEF  <-   40% 123456789123456789      (127-128) 
(5.0,   1.7,   D) (8.0,   1.3,   A) 

212       1       3 11133 
d. new severe mitral  regurgitation                        123456789 123456789     (129-130) 

(5.0,   2.1,   D) (8.0,   1.0,   A) 
212       1       3 .1            1124 

e. new ventricular  septal defect                             123456789 123456789     (131-132) 
(5.0,   2.1,   D) (8.0,   1.3,   A) 

f. sustained ventricular tachycardia or 
ventricular  fibrillation >-  48  hr.   after                     31113 1            314 
onset  of the MI                                                                     123456789123456789     (133-134) 

c      .                                                                                                 (5.0,   2.3,   D) (3.0,   1.2,   A) 
g. >5 mm. of angina at rest occurring >=24    12   1122 1    1232 
hr.   after the  onset  of the MI 123456789123456789     (135-136) 

(6.0,   1.9,   D) (8.0,   1.2,   A) 
. 221221233 
h-   shock                                                                                          123456789 123456789      (137-138) 

(6.0,   1.8,   D) (8.0,   1.1,   A) 
3       2       2        2 1                 2   2   4 

l.   pulmonary edema  requiring  intubation              123456789 123456789     (139-140) 
(5.0,   2.0,   D) (8.0,   1.2,   A) 

Scales: 1 - low validity or feasibility; 9 - high validity or feasibility 

272 



Chapter 7 
CORONARY ARTERY DISEASE - DIAGNOSIS AND validity Feasibility 
SCREENING J 

SUDDEN DEATH 

20."0" Patients < 75 years old admitted after 
cardiac arrest should be offered a stress 
test or coronary angiography before discharge 
(unless they have contraindications to 313 
revascularization or have had coronary       12 3 4 5 6 7 8 9 12 3 4 5 6 7 8 9  (141-142) 
angiography). (g ^ 1%   D)     (7#0# 1>7/ D) 

20."X" Patients >= 75 years old admitted 
after cardiac arrest should be offered a 
stress test or coronary angiography before 
discharge (unless they have contraindications ? ,   ,      3 2 2 
to revascularization or have had coronary     * 2 3 J 5 6 7 8 9 12 3 4 5 6 7 8 9  (143-144) 
angiography). (4 ^ 2 ^   D)     (7>0> 18f D) 

21."0" Patients < 75 years old admitted after 
cardiac arrest and who have a positive stress 
test during hospitalization should be offered 
coronary angiography before discharge (unless 1215 1215 
they have contraindications to 123456789123456789     (145-146) 
revascularization). (g ^ Q_^ ft)     (9>0> Q9f  A) 

21."X" Patients >= 75 years old admitted 
after cardiac arrest and who have a positive 
stress test during hospitalization should be 
offered coronary angiography before discharge - 2     1 1223 
(unless they have contraindications to        T o 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  (147-148) 
revascularization). 2   D)     {8Qf   1>3f A) 

Scales: 1 =  low validity or feasibility; 9 = high validity or feasibility 
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Chapter 8 
CORONARY ARTERY DISEASE - PREVENTION AND 
TREATMENT Validity Feasibility 

STABLE ANGINA OR KNOWN CAD 

1. Patients newly diagnosed with CAD should 
receive aspirin (at a dose of at least 81 
mg/day continued indefinitely) within one 
week of the diagnosis of CAD unless they have 2 7 2  7 
a  contraindication to aspirin. 123456789     123456789     (     1-     2) 

,  D +■     <. . . (9-0' °-2' A)      (9-0, 0.4, A) 2. Patients with a prior diagnosis of CAD 
who are not on aspirin and do not have 
contraindications to aspirin should receive 
aspirin (at a dose of at least 81 mg/day 
continued indefinitely) within one week of 
any visit to a provider in which CAD 117 2  7 
was addressed. 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (  3-  4) 
„  D <_•  _    ,  _,. <9-0' 0-3, A)      (9.0, 0.4, A) 
3. Patients newly diagnosed with CAD who 
smoke should have documentation of counseling 
on smoking cessation at the time of the 2 7        1112 4 
diagnosis of CAD. 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9(5-6) 

(9.0, 0.2, A)      (8.0, 1.1, A) 

UNSTABLE ANGINA 

4. Patients with the diagnosis of unstable 
angina should receive aspirin within 2 hours 
of admission or presentation to the emergency 3 6 112 5 
r00m- 123456789  123456789  (  7-  8) 
R   D *-•  <-   -o •.,. .,  • ^ (9-0' °-3' A)      <9-0' 0-9» A) 5. Patients admitted with the diagnosis of 
unstable angina who have angina > 5 minutes 
at rest associated with ischemic ST segment 
changes and who do not have contraindications 
to heparin should receive: 

a. heparin within 2 hours of the initial 117 2 2 5 
ECG that  demonstrates  ischemic  changes 123456789     123456789     (     9-10) 

, .... (9-0' °-3' A>      (9.0, 0.7, A) b. continuous heparin infusion or 
subcutaneous LMW heparin for at least 
24 hours (or until 26 hours after the ECG 2  7 2 16 
with ischemic changes) 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (11-12) 

a       r, *-■  4.   ., ^^ .,  . (9-0' °-4' A)      (9-0, 0.6, A) 6. Patients admitted with the diagnosis 
of unstable angina who have angina > 5 
minutes at rest associated with ischemic 
ST segment changes should receive 
beta-blockers within 4 hours (unless they 2 16 13 5 
have contraindications to beta-blockers).     12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (13-14) 

(9.0, 0.6, A)      (9.0, 0.6, A) 

Scales: 1 - low validity or feasibility; 9 - high validity or feasibility 
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Chapter 8 
CORONARY ARTERY DISEASE - PREVENTION AND 
TREATMENT 

MYOCARDIAL INFARCTION 

7.  Patients presenting with acute myocardial 
infarction should receive at least 160 mg of 
aspirin within 2 hours of presentation or 
admission unless they have contraindications 
to aspirin. 

8."0" Patients < 75 years old presenting with 
an acute myocardial infarction who are within 
12 hours of the onset of MI symptoms and who 
do not have contraindications to thrombolyis 
or revascularization should receive a 
thrombolytic agent within 1 hour of the time 
their ECG initially shows either of the 
following findings: 

a. ST elevation > 0 
contiguous leads 

.1 mV in 2 or more 

b. a LBBB not known to be old 

8."X" Patients >= 75 years old presenting 
with an acute myocardial infarction who are 
within 12 hours of the onset of MI symptoms 
and who do not have contraindications to 
thrombolyis or revascularization should 
receive a thrombolytic agent within 1 hour of 
the time their ECG initially shows either of 
the following findings: 

a. ST elevation > 
contiguous leads 

0.1 mV in 2 or more 

Validity Feasibility 

3 6 
123456789 

(9.0, 0.3, A) 

b. a LBBB not known to be old 

9. Patients admitted within 12 hours of the 
onset of acute myocardial infarction who do 
not have contraindications to heparin should 
receive heparin (subcutaneously or IV) for at 
least 24 hours unless they have received 
streptokinase, APSAC, or urokinase. 

10. Patients admitted with acute myocardial 
infarction should receive a beta-blocker 
within 12 hours of admission (unless they 
have contraindications to beta-blockers). 

13 5 
123456789 

(9.0, 0.6, A) 
( 15- 16) 

13 5 2 16 
123456789 123456789  (17-18) 

(9.0, 0.6, A) (9.0, 0.6, A) 
2 3 4 2 16 

123456789 123456789  (19-20) 
(8.0, 0.7, A) (9-0, 0.6, A) 

1 
2 3 4 
(7.0, 

2 
2 3 4 
(6.0, 

3 4 1 
5 6 7 8 9 
1.1, I) 
2 2 2 1 
5 6 7 8 
1.1, I) 

9  1 

12 5 1 
123456789 

(8.0, 0.6, A) 

3 6 
123456789 

(9.0, 0.3, A) 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

3 1 
6 7 8 
.1, A) 
12 1 
6 7 8 

1.2, A) 

9  ( 21- 22) 

3 2 4 
123456789 

(8.0, 0.8, A) 

12 6 
123456789 

(9.0, 0.4, A) 

( 23- 24) 

( 25- 26) 

( 27- 28) 

Scales: 1 = low validity or feasibility; 9 =  high validity or feasibility 
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Chapter 8 ~ ~  
CORONARY ARTERY DISEASE - PREVENTION AND 
TREATMENT vaiiH-it-,, ^   -wi-*. validity        Feasibility 

MYOCARDIAL INFARCTION, CONT. ~ ~  

11.  Patients admitted with acute myocardial 
infarction and are known to have a LVEF <= 
40% at admission should receive an ACE 
inhibitor within the first 24 hours of 
admission   (unless  they have contraindications    22 131 111 114 
to ACE inhibitors). 1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  ( 29- 30) 
,-, J . <5-0' 2-6< D)      (8.0, 2.6, D) 
ll.     Patients admitted with acute myocardial 
infarction should NOT receive short-acting 117 2 2 5 
nifedipine  during  the hospitalization. 123456789     123456789     (31-32) 
n   D)..  t   , .      . (9-0, 0.6, A)      (9.0, 0.7, A) 
13. Patients admitted with acute myocardial 
infarction should NOT receive any calcium 
channel blocker if they have a reduced LVEF 
(<=40%) or heart failure during the 1116 2 2 5 
hospitalization. 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (33-34) 
..   _ «.. „     „.  ,. (9-0, 0.7, A)      (9.0, 0.7, A) 
14. Patients discharged after an acute 
myocardial infarction who do not have 
contraindications to aspirin should be 
discharged on aspirin at a dose of at least 2 7 45 
81 mg/day- 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (35-36) 

(9-0, 0.2, A)      (9.0, 0.4, A) 
15. Patients discharged after an acute 
myocardial infarction should be discharged 
on a beta-blocker (unless they have 12 6 3 6 
contraindications to beta-blockers). l 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  ( 37- 38) 

16. Patients discharged after an acute 
myocardial infarction who have an LVEF<= 4 0% 
documented at any time during the 
hospitalization should receive ACE inhibitors 
at discharge (unless they have 2  7 117 
contraindications to ACE inhibitors). 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (39-40) 

(9.0, 0.4, A)      (9.0, 0.3, A) 

REVASCULARIZATION 

17. Patients with CAD who do not have 
contraindications to revascularization should 
be offered PTCA or CABS within 1 month of 
coronary angiography if they have 3 vessel 3 114 3 2 4 
CAD and an LVEF <- 40%. 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (41-42) 
io   n <..  „   . ,_ <8-0' 1-2<   I)      (8.0, 0.8, A) 18. Patients with CAD who do not have 
contraindications to revascularization 
should be offered CABS within 1 month of 
coronary angiography if they have left main 2 115 2 2 5 
stenosis > 50%. 12 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (43-44) 

(9.0, 1.0, A)      (9.0, 0.7, A) 

Scales: 1 = low validity or feasibility; 9 - high validity or feasibility 
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Chapter 9 
HEART FAILURE 

Validity Feasibility 

DIAGNOSIS 

1.  Patients newly diagnosed with heart 
failure who are beginning medical treatment 
should receive an evaluation of their 
ejection fraction within 1 month of the start 

of treatment. 

2  Patients newly diagnosed with heart 
failure should have a history at the time of 
the diagnosis documenting the presence or 
absence of all of the following: 

a. Prior myocardial infarction or cardiac 

disease 

b. Current symptoms of chest discomfort or 

angina 

c. History of hypertension 

12 2 4 3 2 4 
123456789  123456789  (  1- 

(8.0, 0.9, A)      (8.0, 0.8, A) 

2) 

d. History of diabetes 

e. Current medications 

f. Alcohol use 

g. Smoking status 

3.  Patients with a new diagnosis of heart 
failure should have the following elements of 
the physical examination documented at the 
time of presentation: 

a. Weight 

b. Blood pressure 

c. Lung exam 

d. Cardiac exam 

e. Abdominal exam 

f. Lower extremity examination 

g. Neck veins 

h. Heart rate 

4) 

6) 

8) 

13 5 12 6 
123456789 123456789  (  3- 

(9.0, 0.6, A) (9.0, 0.4, A) 
4 5 12 6 

123456789 123456789  (  5- 
(9.0, 0.4, A) (9.0, 0.4, A) 

14 4 12 6 
123456789 123456789  (  7- 

(8.0, 0.7, A) (9.0, 0.4, A) 
14 4 13 5 

123456789 123456789  (  9-10) 
(8.0, 0.7, A) (9.0, 0.6, A) 

4 5 13 5 
123456789 123456789  (11-12) 

(9.0, 0.4, A) (9.0, 0.6, A) 
15 3 14 4 

1234 5 6789 123456789  (13-14) 
(8.0, 0.4, A) (8.0, 0.6, A) 

13 5 4 5 
123456789 123456789  (15-16) 

(9.0, 0.6, A) (9.0, 0.4, A) 

3 6 2 7 
123456789 123456789  (17-18) 

(9.0, 0.3, A)      (9.0, 0.2, A) 
4 5 3 6 

123456789 123456789  (19-20) 
(9.0, 0.4, A)      (9.0, 0.3, A) 

5 4 3 6 
123456789 123456789  (21-22) 

(8.0,   0.4,   A) (9.0,   0.3,   A) 
4   5 3  6 

12  3  4  5  6  7   8   9 12  3  4  5  6  7   8  9     (23-24) 
(9.0,   0.4,   A) (9.0,   0.3,   A) 

12  2  2  2 5  4 
123456789 123456789     (25-26) 

(7.0,   1.1,   I) (8-0,   0.4,   A) 
3   3   3 4   5 

123456789 123456789     (27-28) 
(8.0,   0.7,   A) (9.0,   0.4,   A) 

112   5 1 4   4 
123456789 123456789     (29-30) 

(9.0,   0.9,   A) (8.0,   0.8,   A) 
4   5 3  6 

123456789 123456789     (31-32) 
(9.0,   0.4,   A) (9.0,   0.3,   A) 

Scales:   1 = low validity or feasibility;   9 = high validity or reasibility 
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Chapter 9 
HEART FAILURE Validity Feasibility 

DIAGNOSIS, CONT. 

4.  Patients with a new diagnosis of heart 
failure should be offered all of the 
following studies within 1 month of the 
diagnosis (unless performed within the prior 
3 months): 

a. Chest x-ray 

b. EKG 

c. Complete blood count 

d. Serum sodium, potassium, and bicarbonate 

e. Serum creatinine 

f. Urinalysis 

5. Patients with a diagnosis of heart 
failure who are being treated with 
medications for their heart failure should 
have an evaluation of their ejection fraction 
documented in the medical record. 

6. Patients who are hospitalized for 
symptoms of heart failure should have all of 
the following elements of the physical 
examination documented on the day of 
hospitalization: 

a. Weight 

b. Blood pressure 

c. Lung exam 

d. Cardiac exam 

e. Abdominal exam 

f. Lower extremity examination 

g. Neck veins 

h. Heart rate 

14 13 
123456789 

(7.0, 0.9, A) 
3 2 4 

12 6 
12 3 4 5 6 7 8 9  (33-34) 

(9.0, 0.4, A) 
2 7 

123456789 123456789  (35-36) 
(8.0, 0.8, A)      (9.0, 0.2, A) 

2 5   2 2 2 5 
123456789 123456789 

(7.0, 0.7, A)      (9.0, 0.7, A) 
4 2 3 13 5 

123456789 123456789 
(8.0, 0.8, A)      (9.0, 0.6, A) 

14   4 12 6 
123456789 123456789 

(7.0, 1.0, A)      (9.0, 0.4, A) 
113 3   1 1    1      34 
123456789 123456789  (43-44) 

(4.0, 1.2, I)      (8.0, 1.7, A) 

1   413    2   21   3   1 
123456789  123456789  (45-46) 

(7.0, 1.0, A)      (5.0, 2.0, D) 

( 37- 38) 

( 39- 40) 

( 41- 42) 

1116 12 6 
123456789 123456789 

(9.0, 0.7, A) (9.0, 0.4, A) 
2 7 117 

123456789 123456789 
(9.0, 0.4, A) (9.0, 0.3, A) 

3 6 2 2 5 
123456789 123456789 

(9.0, 0.7, A) (9.0, 0.7, A) 
3   6 2 16 

123456789 123456789 
(9.0, 0.7, A) (9.0, 0.6, A) 

11331 234 
123456789 123456789 

(7.0, 0.9, A) (8.0, 0.7, A) 
2 16 117 

123456789 123456789  (57- 
(9.0, 0.6, A) (9.0, 0.3, A) 

1125 1125 
123456789 123456789  (59- 

(9.0, 0.9, A) (9.0, 0.9, A) 
4 5 117 

123456789 123456789  (61- 
(9.0, 0.4, A) (9.0, 0.3, A) 

( 47- 48) 

( 49- 

( 51- 

50) 

52) 

( 53- 54) 

( 55- 56) 

58) 

60) 

62) 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibil lty 
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Chapter 9 
HEART FAILURE 

DIAGNOSIS, CONT. 

7. Patients who are hospitalized for heart 
failure should have the following performed 
within one day of hospitalization: 

a. Serum electrolytes 

b. Serum creatinine 

Validity Feasibility 

2 3 4             2 2 5 
23456789  123456789 ( 63- 64) 
(8.0, 0.7, A)      (9.0, 0.7, A) 

2 3 4            2 2 5 
23456789  123456789 ( 65- 66) 
(8.0, 0.7, A)      (9.0, 0.7, A) 

TREATMENT 

8. Patients with a diagnosis of heart 
failure who have an ejection fraction of less 
than 40% and no contraindications to ACE 
inhibitors should be receiving an ACE 
inhibitor. 

9. Patients with the diagnosis of heart 
failure who are started on an ACE inhibitor 
should have a potassium checked within 1 week 
of starting the ACE inhibitor. 

10. Patients with the diagnosis of heart 
failure who are on an ACE inhibitor should 
have the following checked every year: 

a. Serum potassium 

b. Serum creatinine- 

11. Patients with the diagnosis of heart 
failure who are started on a diuretic should 
have a potassium level checked within 1 week 
of the start of treatment 

12. Patients with the diagnosis of heart 
failure in whom diuretic dose is increased 
should have a potassium level checked within 
1 week of the increase in dose 

13. Patients with the diagnosis heart 
failure and an ejection fraction of less than 
40% who are not on ACE inhibitors should be 
on hydralazine/nitrate, in the absence of 
contraindications. 

14. Patients with a new diagnosis of heart 
failure who are started on medical treatment 
for heart failure should have dietary 
counseling within 1 month of the start of 
medical treatment 

18 4 5 
123456789  123456789  (67-68) 

(9.0, 0.2, A)      (9.0, 0.4, A) 

12  222   1      21221 
123456789  123456789  (69-70) 

(5.0, 2.0, D)      (7.0, 1.7, I) 

1    1322 1134 
123456789 123456789(71-72) 

(7.0, 1.2, A) (8.0, 0.9, A) 
1    1322 1134 

123456789 123456789  (73-74) 
(7.0, 1.2, A) (8.0, 0.9, A) 

1    1121121      1  241 
123456789  123456789  (75-76) 

(6.0, 1.9, I)      (8.0, 1.4, A) 

112  2111   1      1214 
123456789  123456789  (77-78) 

(5.0, 1.9, D)      (7.0, 1.6, I) 

21222 1  512 
123456789  123456789  (79-80) 

(7.0, 1.2, I)      (7.0, 0.8, A) 

4 3 2 12 13 2 
123456789  123456789  (81-82) 

(8.0, 0.7, A)      (8.0, 1.1, I) 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 9 
HEART FAILURE Validity Feasibility 

FOLLOW-UP 

15. Patients who have been hospitalized for 
heart failure should have follow-up contact 
within 4 weeks of discharge. 

16. Patients who have been hospitalized for 
heart failure should have the following 
physical examination elements performed 
during the first post-discharge visit: 

a. Weight 

b. Blood pressure 

c. Lung exam 

d. Cardiac exam 

e. Abdominal exam 

f. Lower extremity examination 

g. Neck veins 

h. Heart rate 

17.  Patients who have been hospitalized for 
heart failure should have the following 
laboratory tests performed within 4 weeks of 
discharge: 

a. Creatinine 

b. Potassium 

13 2 3 3 3 3 
123456789  123456789  (83-84) 

(8.0, 0.9, A)      (8.0, 0.7, A) 

2 16 
123456789 

(9.0, 0.6, A) 
2 2 5 

123456789 
(9.0, 0.7, A) 

113 4 
123456789 

(8.0, 0.8, A) 
2 3 4 

123456789 
(8.0, 0.7, A) 

11  2 3 2 
123456789 

(8.0, 1.2, A) 
112 5 

123456789 
(9.0, 0.8, A) 

1   2 15 
123456789 

(9.0, 1.0, A) 
13 5 

123456789 
(9.0, 0.6, A) 

1     41111 1        1142 
123456789 123456789  (101-102) 

(4.0, 1.4, I)      (8.0, 1.3, A) 
1     41111 1        1142 
123456789 123456789  (103-104) 

(4.0, 1.4, I)      (8.0, 1.3, A) 

1   3 5 
1 2 3 4 

(9.0, 
5   6  7   8 
0.6,   A) 

1   2 

9 

6 

(   85- 86) 

1 2 3 4 
(9.0, 

5   6  7   8 
0.4,   A) 

2  3 

9 

4 

(   87- 88) 

1 2 3 4 
(8.0, 

5  6  7   8 
0.7,   A) 

1   4 

9 

4 

(   89- 90) 

1 2 3 4 
(8.0, 

5  6  7   8 
0.6,   A) 

114 

9 

3 

(   91- 92) 

1 2 3 4 
(8.0, 

5  6  7   8 
0.7,   A) 

1  3 

9 

5 

(   93- 94) 

1 2 3 4 
(9.0, 

5   6  7  8 
0.6,   A) 
1            4 

9 

4 

(   95- 96) 

1 2 3 4 
(8.0, 

5   6  7   8 
0.8,   A) 

3 

9 

6 

(   97- 98) 

1 2 3 4 
(9.0, 

5   6  7   8 
0.3,   A) 

9 (   99- 100) 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Chapter 10 
HYPERLIPIDEMIA Validity Feasibility 

SCREENING 

l."0" Men under age 75 with preexisting heart 
disease who are not on pharmacological 
therapy for hyperlipidemia should have total 
cholesterol, HDL, and LDL levels documented 
at least every 5 years. 

l."X" Women under age 75 with preexisting 
heart disease who are not on pharmacological 
therapy for hyperlipidemia should have total 
cholesterol, HDL, and LDL levels documented 
at least every 5 years. 

2."0" Men under age 75 with newly diagnosed 
coronary disease should have had total 
cholesterol, HDL, and LDL documented within 2 
years before or within 4 months after the 
diagnosis is first noted in the medical 
record. 

2."X" Women under age 75 with newly diagnosed 
coronary disease should have had total 
cholesterol, HDL, and LDL documented within 2 
years before or within 4 months after the 
diagnosis is first noted in the medical 
record. 

2 3 4 
(7.0, 

2 3 4 
(7.0, 

2 3 4 
(8.0, 

14 1 
6 7 8 

.9, A) 

3 2 1 
6 7 8 
.1, I) 

2 3 4 
(7.0, 

3 3 
6 7 8 
.7, A) 

3 3 1 
6 7 8 

.9, I) 

3 4 
3.0, 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

8, A) 

6 
.7, 

3 3 
7 8 
A) 

2 3 
6 7 8 
.7, A) 

2 4 
5 6 7 8 
0.6, A) 

(  1-  2) 

4) 

(  5- 6) 

(  7-  8) 

DIAGNOSIS 

3."0" Men under age 75 with preexisting 
coronary disease who have a total cholesterol 
level exceeding 200 mg/dl should have a 
measure of their LDL cholesterol documented 
within 2 years before or 3 months after the 
200 mg/dl level. 

3."X" Women under age 75 with preexisting 
coronary disease who have a total cholesterol 
level exceeding 200 mg/dl should have a 
measure of their LDL cholesterol documented 
within 2 years before or 3 months after the 
200 mg/dl level. 

4.  Patients without preexisting coronary 
disease who are started on pharmacological 
treatment for hyperlipidemia should have had 
at least 2 measurements of their cholesterol 
(total or LDL) documented in the year before 
the start of pharmacological treatment. 

2 2 1 
2 3 4 
(3.0, 

12 1 
2 3 4 
(3.0, 

2 3 4 
(8.0, 

6 7 8 
.1, D) 

5 6 7 8 
2.3, D) 

4 2 
5 6 7 8 
0.8, A) 

1 
2 3 4 
(8.0, 

1 
2 3 4 
(8.0, 

1 
5 6 7 
1.8, 

2 3 4 
(8.0, 

1 4 
5 6 7 8 
1.7, D) 

2 4 
5 6 7 8 
0.6, A) 

(  9- 10) 

( 11- 12) 

( 13- 14) 

Scales: low validity or feasibility; 9 = high validity or feasibility 
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HYPERLIPIDEMIA Validity 

TREATMENT 

5."0" Men under age 75 with preexisting 
coronary disease who have an untreated LDL 
cholesterol level >130 mg/dl should begin 
diet or drug therapy within 3 months of the 
high LDL measurement. 

5."X" Women under age 75 with preexisting 
coronary disease who have an untreated LDL 
cholesterol level >130 mg/dl should begin 
diet or drug therapy within 3 months of the 
high LDL measurement. 

6."0" Men under age 75 with preexisting 
coronary disease who have an LDL level >130 
mg/dl after 6 months of dietary 
cholesterol-lowering treatment should receive 
pharmacological therapy for hyperlipidemia 
within 2 months of measurement. 

6."X" Women under age 75 with preexisting 
coronary disease who have an LDL level >130 
mg/dl after 6 months of dietary 
cholesterol-lowering treatment should receive 
pharmacological therapy for hyperlipidemia 
within 2 months of measurement. 

FOLLOW-UP 

7. Patients in whom pharmacological therapy 
for hyperlipidemia has been initiated should 
have their total cholesterol, HDL, and LDL 
rechecked within 4 months. 

8. Patients receiving pharmacological 
therapy for hyperlipidemia who have had a 
dosage or medication change should have total 
cholesterol, HDL, and LDL rechecked within 4 
months of the change. 

2 3 4 
(8.0, 

1 
2 3 4 
(7.0, 

2 3 4 
(8.0, 

1 
2 3 4 
(7.0, 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

2 2 
6 7 8 
0, A) 

7, I) 

4 3 
5 6 7 8 
0.7, A) 

2 13 
6 7 8 
3, I) 

3 4 2 
5 6 7 8 9 
0.6, A) 

13 3 
5 6 7 8 
0.8, A) 

Feasibility 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

2 3 4 
(8.0, 

3 3 
6 7 8 

.7, A) 

3 4 
6 7 8 

■ 6, A) 

2 3 4 
(8.0, 

3 
5 6 7 £ 
0.6, A) 

3 5 
7 8 

■ A) 

12 4 
5 6 7 8 
0.7, A) 

4 2 

3 4 2 
6 7 8 9 
,6, A) 

( 15- 16) 

( 17- 18) 

9  ( 19- 20) 

( 21- 22) 

( 23- 24) 

( 25- 26) 

Scales: 1 - low validity or feasibility; 9 = high validity or feasibility 
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Chapter 11 Validity        Feasibility 
HYPERTENSION validity 

DIAGNOSIS 

2.  All patients with average blood pressures 
of >140 systolic and/or >90 diastolic as 
determined on at least 3 separate visits x 2 
should have a diagnosis of hypertension       i 2 3 4 5 6 7 8 9  12 3 4 5 6 7 8 
documented in the record. 2 3 (^ Q^ ^ 

9.0, 0.6, A) 

INDICATORS ADDED AFTER ROUND 1 

7. First-line treatment for Stage 1 
hypertension is lifestyle modification.  The 
medical record should indicate counseling for 
at least one of the following interventions 
prior to initiating pharmacotherapy: 

- weight reduction if obese 
- increase physical activity if sedentary 

- low sodium diet i?42 1       1223 
- alcohol intake reduction if alcohol       x 2 3 4 5 6 7 8 9  12 3 4 5 6 7 8 9  (  3-  4) 

drinker (8.0, 0.7, A)      (8.0, 1.2, A) 

8. First-line treatment for Stage 2-3 
hypertension is lifestyle modification.  The 
medical record should indicate counseling for 
at least one of the following interventions 
prior to initiating pharmacotherapy: 

- weight reduction if obese 
- increase physical activity if sedentary 
- low sodium diet 
- alcohol intake reduction if alcohol       ,,,,**,«, 123456789  (  5- 6) 

drinker 

11. First-line pharmacotherarpy for diabetics 
should include an ACE inhibitor, a calcium 
channel blocker, or a thiazide diuretic. 

12   3   4 
(8.0, 

4  3  2 
5  6  7   8   9 
0.7,   A) 

1 
1 

2   3   4 
(8.0, 

12 3 
5 6 7 8 
1.2,   A) 

2 
9 

3   1        1 
12   3   4 

(4.0, 

1   3 
5   6  7   8   9 
2.0,   I) 

2 
1 2   3   4 

(7.0, 

3 2 
5 6 7 8 
2.0,   D) 

2 
9 8) 

Scales: 1 - low validity or feasibility; 9 = high validity or feasibility 
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Chapter 12 " "      
UPPER RESPIRATORY INFECTION Validity Feasibility 

INDICATORS ADDED AFTER ROUND 1 

13.  Patients who present with acute cough 
should have the presence or absence of the 
following items documentated at the time of 
presentation: 

1242 1143 
a. cigarette  smoking 123456789     123456789     (     1-     2) 

(8.0,   0.7,   A) (8.0,   0.7,   A) 
b. history of  chronic  cough or  sputum 2 133 21132 
production                                                                                 123456789     123456789     (     3-     4) 

(7.0,   1.3,   D) (8.0,   1.2,   I) 
c. history of previous  episodes  of acute 2       12211 111132 
bronchitis  in the prior year                                       123456789     123456789     (     5-     6) 

(6.0, 1.6, D)      (8.0, 1.3, I) 
9. Patients with nasal congestion and/or 
cough, who do not have underlying lung 
disease, should not be prescribed antibiotics 
unless they have a concurrent diagnosis  of 1233 1134 
sinusitis  or pneumonia. 123456789     123456789     (     7-     8) 

(8.0,   0.9,   A) (8.0,   1.0,   A) 

Scales: 1 = low validity or feasibility; 9 = high validity or feasibility 
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Quality of Care for Cardiopulmonary Conditions: A Review of the 
Literature and Quality Indicators describes the QA Tools, RAND's com 
prehensive, clinically based system for assessing care. The QA Tools 

indicators encompass screening, diagnosis, treatment, and follow-up 
in 46 clinical areas and cover a variety of modes of providing care, 
including history, physical examination, laboratory study, medication, 

and other interventions and contacts. Development of each indicator 
was based on a focused review of the literature, which is clearly docu- 
mented for each clinical condition. 

This work focuses on indicators of quality for cardiopulmonary con- 
ditions. Other RAND Health titles on the QA Tools system focus on 
indicators for general medicine, oncology and HIV, children and 
adolescents, and women. 

Clinicians, health plan managers, insurers, and health services 

researchers will find the information in this work to be of particular 
interest. This volume describes how the clinical areas were selected, how 
the indicators were chosen, and what is included in the overall system 


