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AMENDED ABSTRACT
Background
Given the disparity in cost between inpatient and outpatient care,
the Infectious Diseases Society of America/American Thoracic
Society (IDSA/ATS) community-acquired pneumonia (CAP) Guidelines
recommend use of site-of-care severity of illness indicators to identify
CAP patients who may be candidates for outpatient treatment. Despite
this Level 1 recommendation, there are limited data on US hospital
community-acquired bacterial pneumonia (CABP) admissions patterns
stratified by Pneumonia Severity Index (PSI) score and presence of
comorbidities. This study described hospitalization and length of stay
(LOS) patterns among adult patients with CABP who received ceftriaxone
(CTX) and a macrolide (M) at admission in the MedAssets database.
The primary objective was to quantify the proportion of admissions and
associated hospital LOS among “low risk” patients (PSI score ≤90),
where outpatient or short admission is advocated.
Methods
A retrospective study of patients hospitalized for CABP and in the
MedAssets database during 2012-2015 was performed. Inclusion criteria:
(1) age ≥18 years; (2) a primary diagnosis for CABP; (3) received CTX and
a M on hospitalization day 1 or 2; and (3) ≥ 1-year enrollment before the
index date. For patients with multiple hospitalizations for CABP during
the study period, only the first episode was considered. Distribution
of hospital admissions was stratified by PSI categories and Charlson
Comorbidity Index (CCI). Both PSI and CCI were derived from diagnosis
codes. Hospital LOS and 30-day mortality rates were tabulated across
resulting PSI-CCI categories.
Results
During the study period, 32,917 patients met inclusion criteria. Among
hospitalized CABP patients, 35.2% had a PSI score ≤70 and 33.7% had a
PSI score between 71–90. The mean LOS for patients with a PSI score ≤70
and 71–90 ranged between 4.9-6.2 days, depending on CCI score. The 30day mortality rates were <0.5% for patients with PSI score ≤70 and 1.4% for
patients with a 71–90 PSI score.
Conclusion
More than two-thirds of hospitalized CABP patients who received CTX and
a M had a PSI score ≤90. On average, hospital LOS was 4.9-6.2 days for
CABP patients with PSI ≤90. These findings reflect the critical need to identify
outpatient treatments that can effectively reduce hospital admissions.

BACKGROUND
• Given the disparity in cost between inpatient and outpatient care,1-3 the
Infectious Diseases Society of America/American Thoracic Society (IDSA/
ATS) community-acquired pneumonia (CAP) guidelines recommend use of
site-of-care severity of illness indicators to identify CAP patients who may
be candidates for outpatient treatment4
• Despite this Level 1 recommendation, there are limited data on US
hospital CAP admissions patterns stratified by Pneumonia Severity Index
(PSI) score and presence of comorbidities
• Community-acquired bacterial pneumonia is the most prevalent
component of CAP, and IDSA guidelines recommend empiric antibiotic
treatment for CAP, as reported in this study
• This study described hospitalization and length of stay (LOS) patterns among
adult patients with CAP who received ceftriaxone (CTX) and a macrolide (M)
at admission in the Vizient® (MedAssets, Irving, TX, USA) database

PRIMARY OBJECTIVE
• To quantify the proportion of patients with CAP and associated hospital
LOS among “low risk” patients (PSI score ≤90) where outpatient or short
admission is advocated in IDSA/ATS guidelines4

METHODS
• This retrospective cohort study used the Vizient database to identify
hospitalized patients in the US with a primary diagnosis of CAP
––PSI scores were derived from International Classification of Diseases,
9th revision, clinical modification [ICD-9-CM] codes (Table 1)
• The study period was from July 2012 to June 2015
• Patient requirements for the CAP cohort:
––Received CTX intravenously (iv) and M on hospitalization Day 1 or 2
––Had ≥12 months’ history in the database prior to the patient’s index date
(defined as the start date of each patient’s earliest hospital stay or ED
visit for CAP)
• Initial admissions were identified as the first admission for CAP within the
study period
• For patients with multiple hospitalizations for CAP during the study period,
only the first episode was considered
• Records with missing key data (i.e., gender, age, year of birth) were
omitted from the analyses
• Patients were excluded from the CAP cohort if they had any of the
following diagnoses during the pre-index period:
––Amputation for vascular insufficiency; aspiration or post-obstructive
pneumonia; contiguous cellulitis with a diabetic foot ulcer, psoriasis,
or eczema; cystic fibrosis; ecthyma gangrenosum; endocarditis;
hospital-acquired pneumonia; hypersensitivity or allergic reaction to
any tetracycline or linezolid; infected decubitus ulcers; meningitis;
myonecrosis; necrotizing fasciitis; osteomyelitis; perirectal abscess
or perineal infection; pregnancy; progressive gangrene; septic
arthritis; pyogenic arthritis; infective arthritis; septic shock and severe
sepsis; tuberculosis
––Patients were also excluded if their residence prior to admission was a
nursing home or long-term care facility, or if they were transferred from
another hospital

METHODS

RESULTS

• PSI score, derived from diagnosis codes (criteria and adaptations listed in
Table 1)
––“Nursing home residences” is part of the PSI scoring system but these
patients were excluded
––Patients with skin neoplasms were scored as “neoplastic disease” in the
PSI scoring system in this study but the original PSI scoring system did
not include this in the cancer designation
––As laboratory and medical records were unavailable in the Vizient
databases, ICD-9-CM diagnosis codes were used to derive disease
severity measures (PSI, CCI); PSI uses laboratory and physical exam
findings to define conditions associated with points on the PSI
scoring system

• Baseline demographic and clinical characteristics of the study population
are provided in Table 2
• The database included 284,549 patients with CAP, representing 132,473
inpatient admissions
• 32,917 patients received CTX and M on hospitalization Day 1 or 2
• Approximately half of patients hospitalized with CAP had derived CCI
scores of 0 to 1 (49.7%), or of 2 or higher (50.3%)

Data Analyses
• Demographic characteristics, clinical characteristics, and outcomes for the
cohort were reported as counts and percentages for categorical variables
or measures of central tendency (mean, median/geometric mean, standard
deviation [SD]) for continuous variables
• Distribution of hospital admissions was stratified by PSI risk categories
and CCI score
• Hospital LOS, 30-day mortality rates, and CAP-related hospital readmission
rates were tabulated across resultant PSI risk class–CCI score categories
• Analyses were conducted using SAS® software version 9.3 (SAS Institute,
Cary, NC, USA)
Table 1. PSI Criteria and Adaptation in Vizient Database
PSI Score Criteria
Age
Gender
Nursing home
Neoplastic disease
Liver disease history
CHF history
Cerebrovascular disease
history

• 12-month pre‑index hospital-based inpatient visits, ED visits, and
outpatient visits
• Admission diagnosis group and admission source
• Outcome measures in hospitalized patients with CAP:
––Hospital LOS, 30-day mortality rates, CAP-related hospital
readmission rates

71-90

11,100 (33.7)

91-130

9,349 (28.4)

>130
0

7,303 (22.2)

1

9,056 (27.5)

2

6,295 (19.1)

3+

10,263 (31.2)

Prior CAP
Coronary heart disease

14,725 (44.7)

Diabetes

9,454 (28.7)

Chronic pulmonary disease

6,983 (21.2)

Acute respiratory failure

5,782 (17.6)

4,233 (12.9)

Cancer

2,942 (8.9)

Dementia

2,550 (7.7)

12-month, pre-index, hospital‑based inpatient visit

1,556 (4.7)

12-month, pre-index, ED visit

1,234 (3.7)

Liver disease history *20 +

Liver disease before/
at index date

CHF history *10 +

CHF before/at index date

Cerebrovascular disease
history *10 +

Cerebrovascular disease
before/at index date
Renal disease before/
at index date

[Temperature <35°C (95°F) or
>39.9°C (103.8°F)] *15 +

Hypothermia, malignant
hyperthermia

[Pulse >124] *10 +

Tachycardia

[pH <7.35] *30 +
[BUN >29] *20 +

12-month, pre-index, hospital‑based outpatient visits

Sodium <130 mg/dL

[Sodium <130] *20 +

Glucose >249 mg/dL (US) or
13.8 mmol/L (SI)

[Glucose >249 (US)
or 13.8 (SI)] *10 +

Abnormal glucose

[Hct <30%] *10 +

Precipitous drop in Hct

[PPO2 <60 mmHg] *10 +

Hypoxemia

[Pleural effusion on X‑ray] *10

Pleural effusion

BUN = blood urea nitrogen; CHF = congestive heart failure; Hct = hematocrit; PPO2 = partial pressure of oxygen; PSI = Pneumonia Severity Index;
ICD-9-CM = International Classification of Diseases, 9th revision, clinical modification; SBP = systolic blood pressure; SI = International System of Units

Score >130

Characteristic

N

Mortality

N

Mortality

N

Mortality

N

Mortality

N

Mortality

CCI Category
0
1
2
3+

7,303
9,056
6,295
10,263

0.5%
0.8%
1.4%
2.6%

4,060
4,288
1,876
1,365

0.2%
0.3%
0.5%
0.4%

2,430
3,301
2,462
2,907

0.8%
0.7%
1.1%
1.4%

796
1,414
1,854
5,285

1.1%
2.3%
2.2%
3.0%

17
53
103
706

11.8%
5.7%
8.7%
8.9%
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488 (1.5)

Severe renal disease

1,872 (5.7)

CAP = community-acquired pneumonia; CCI = Charlson Comorbidity Index; COPD = chronic obstructive pulmonary disease; ED = emergency department;
PSI = Pneumonia Severity Index

• Hospital LOS by PSI risk class–CCI score category is in Table 3
Table 3. Hospital LOS (Days) by CCI Category Among Patients with CAP
Who Received CTX and M on Hospitalization Day 1 or 2

Acidosis
Non‑specific abnormal results of
function study of kidney
Hypo-osmolality and/or
hyponatremia

Score ≤70

• Over two-thirds of hospitalized CAP patients who received CTX iv and M
on Day 1 or 2 had PSI scores ≤90
––This meets the low-risk criteria (classes I-III) for which outpatient
observation unit care could be considered
• On average, hospital LOS was 5-6 days for patients with CAP who had
PSI scores ≤90
• Collectively, these findings suggest that clinicians may potentially use
inconsistent criteria when making decisions about the appropriate initial site
of care for patients with CAP who received CTX iv and M on hospitalization
Day 1 or 2
• These study findings also underscore the potential need to identify
approaches and antimicrobial therapies that can facilitate the shift of care to
outpatient treatment in patients with CAP who have a low risk of mortality,
which can potentially avoid costs incurred with inpatient hospitalization
• As with all studies of this nature, the findings need to be validated or
confirmed in the clinical arena
• It will be important to confirm that the admission patterns by PSI
categories reported in this study are consistent when using clinical data to
calculate PSI score

1,792 (5.4)

Bronchiectasis or severe COPD

Neoplastic disease

All

PSI category
Score 71-90
Score 91-130

CONCLUSIONS

CCI Category

4,780 (14.5)

Neoplastic disease *30 +

Table 4. 30-Day Mortality Rates by CCI Category Among Patients with
CAP Who Received CTX and M on Hospitalization Day 1 or 2

CAP= community-acquired pneumonia; CCI = Charlson Comorbidity Index; CTX = ceftriaxone; M = macrolide; PSI = Pneumonia Severity Index

879 (2.7)

Acute renal failure

Excluded from the analysis

Hypotension

Pleural effusion on X-ray

11,589 (35.2)

4,825 (14.7)

[SBP <90 mmHg] *20 +

PPO2 <60 mmHg

≤70

Congestive heart failure

Nursing home resident *10+

• 30-Day mortality results by PSI risk class–CCI score category are in
Table 4

PSI Score Category

5,613 (17.1)

Tachypnea

Hct <30%

21,484 (65.3)

Surgery without implant

[Respiratory rate
>29 breaths/minute] *20 +

BUN >29 mg/dL

Age ≥65 years

–

Respiratory rate
>29 breaths/minute

pH <7.35

17,028 (51.7)

Female *(-10) +

Altered mental status

• Demographic elements captured in the Vizient databases:

Female

4,865 (14.8)

Altered mental status *20 +

Pulse >124 beats/minute

Patients, N (%)

Immunocompromising conditions

Altered mental status

Temperature <35°C (95°F) or
>39.9°C (103.8°F)

Characteristic

–

Renal disease history *10 +

SBP <90 mmHg

Table 2. Baseline Characteristics of Study Population (N=32,917)

Age at index in years +

Renal disease history

Variables Collected
––Age at index date, gender, 12-month baseline comorbidities, and
Charlson Comorbidity Index (CCI) score

Corresponding Conditions
Formula to Calculate Score with Available ICD-9-CM Code

RESULTS

All
Characteristic
Total

N

32,917

Score ≤70

Mean SD

-

N

Mean SD

PSI Category
Score 71-90
Score 91-130

Score >130

N

N Mean SD

Mean SD

N

Mean SD

- 11,589 5.18 3.15 11,100 5.75 3.47 9,349 6.63 4.42 879 8.94 7.5

CCI Category
0

7,303

5.1 3.0 4,060 4.9

2.8 2,430

5.3

3.2 796

5.6

3.3 17

6.4 2.2

1

9,056

5.4 3.3 4,288 5.1

3.0 3,301

5.5

3.3 1,414 6.1

3.9 53

9.3 8.0

2

6,295

6.0 3.8 1,876 5.4

3.2 2,462

5.9

3.5 1,854 6.5

4.3 103 9.3 7.9

3+

10,263 6.8 4.7 1,365 6.1

4.1 2,907

6.2

3.8 5,285 7.0

4.7 706 8.9 7.5

1.
2.
3.
4.

Brown JD, et al. BMC Geriatr. 2018(1);18:92.
McLaughlin JM, et al. Infection. 2015;43(6):671–680.
Sato R, et al. Appl Health Econ Health Policy. 2013;11(3):251– 258.
Mandell LA, et al. Clin Infect Dis. 2007;44(Suppl 2):S27– S72.

FUNDING AND DISCLOSURES
This work was funded by Paratek Pharmaceuticals, Inc. Medical editorial
assistance, funded by Paratek Pharmaceuticals, Inc., was provided by
Innovative Strategic Communications.

ACKNOWLEDGMENTS
Hoa Le, Canter Martin, and Carmelia Graham of Parexel International Inc.
contributed to the data analysis supporting this research.
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