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Abstract 14 

Objectives: Community-Acquired Pneumonia (CAP) is associated with high risk of 15 

complications in cancer patients. Few studies evaluated hospitalized cancer patients with 16 

CAP. Therefore, we aimed to evaluate the characteristics and outcomes of cancer patients 17 

admitted with CAP. Methods: A retrospective study that included patients admitted to 18 

King Hussein Cancer Center in Jordan with the diagnosis of CAP (January 2021-August 19 

2022). CAP was defined based on the Infectious Diseases Society of America guidelines 20 

criteria. Patients' characteristics, microbiological cultures, length of hospital stay, transfer 21 

to the intensive care unit (ICU), and all-cause mortality were recorded. We also assessed 22 

early clinical stability, defined as temperature ≤37.8°C, heart rate ≤100/min, respiratory 23 

rate ≤24/min, systolic blood pressure ≥90mmHg, and oxygen saturation ≥90% at room air 24 

on the third day of admission. Results: We evaluated 632 cancer patients admitted with 25 

CAP. The mean age was 60 (±13.9 SD) years; 55% were males, breast cancer was the 26 

most prevalent malignancy (23%) and 49% had received cancer-related treatment within 2 27 

months. Positive blood and sputum cultures were detected in 12% and 30% of the patients, 28 

respectively. Early clinical stability was achieved in 49% of the patients, and 89% were 29 

discharged home after a median of 6 days (range: 1-48) in the hospital. Among the 30 
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included patients, 3% required ICU transfer and 11% died. Conclusions: Early clinical 31 

stability was achieved in about half the patients and the majority were discharged home. 32 

Future research should be conducted to identify interventions to improve clinical outcomes 33 

of CAP in cancer patients.  34 

Keywords: Pneumonia, Community-Acquired, Infections, Immunocompromised, Cancer, 35 

Hospitalization. 36 

 37 

Advances in Knowledge 38 

• This study provides novel insights into the clinical characteristics and outcomes of 39 

cancer patients hospitalized with community-acquired pneumonia (CAP). 40 

• By evaluating a relatively large cohort of patients, the study highlights the 41 

prevalence of breast cancer in this group and the significant rate of microbiological 42 

positivity. 43 

• The study identifies metrics of early clinical stability and hospital outcomes, which 44 

can help in the clinical assessment and management of high-risk population. 45 

• The findings of this study underscore the importance of further research and 46 

potential interventions to improve outcomes in cancer patients with CAP. 47 

 48 

Application to Patient Care 49 

• This study underscores the importance of monitoring and tailored treatment of 50 

cancer patients with community acquired pneumonia (CAP).  51 

• The identification of indicators for early clinical stability can guide clinicians in 52 

making decisions regarding the site of patient care, which can reduce the need for 53 

hospital admission and its associated complications.  54 

• This study suggests that certain patients might be safely managed as outpatients, 55 

potentially shortening hospital stays and enhancing overall patient outcomes. 56 

• These findings can enhance the clinical management of CAP in cancer patients, 57 

leading to improved outcomes and more efficient use of healthcare resources. 58 

 59 
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Introduction 60 

Community-acquired pneumonia (CAP) refers to an acute lung infection that is acquired 61 

outside the hospital.1,2 The clinical manifestations of CAP vary depending on the patient’s 62 

condition and risk factors, ranging from mild symptoms such as cough and fever to severe 63 

manifestations such as respiratory failure and sepsis. Hospitalization may be necessary for 64 

patients with severe CAP, those with underlying comorbid conditions, and those who are 65 

unable to take oral medications. The decision regarding hospital admission depends on 66 

multiple factors and may vary according to institutional practices.1 CAP requiring 67 

hospitalization is linked to a clinical burden that contributes to worldwide morbidity and 68 

mortality.3,4 69 

 70 

Risk factors and severity of CAP should be assessed for differential diagnosis and proper 71 

management. Several risk factors, such as advanced age, pre-existing lung diseases, 72 

smoking, and immunosuppression, contribute to the severity and outcomes of 73 

CAP.5Cancer patients or those undergoing active immunotherapy or chemotherapy are 74 

particularly susceptible to pneumonia due to their immunocompromised status, leading to 75 

a high risk of complications and mortality.6-9 76 

 77 

Though CAP is common in cancer patients, there are limited studies that evaluated this 78 

patient population, those studies were conducted in United States, Europe, Australia, 79 

Spain, Thailand, and China.5,10-12 In addition, the guidelines published by the Infectious 80 

Diseases Society of America (IDSA) for CAP did not include specific treatment 81 

recommendations in immunocompromised patients, including those with cancer who are 82 

actively receiving chemotherapy. 1 Therefore, we conducted this study to evaluate the 83 

characteristics and outcomes of CAP that resulted in hospital admission in a large cohort 84 

of patients with cancer. The goal was to provide a better understanding of this common 85 

and serious disease in cancer patients. 86 

 87 
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Methods 88 

This was a retrospective observational study conducted at King Hussein Cancer Center 89 

(KHCC), located in Amman, Jordan. KHCC is a 350-bed comprehensive cancer center 90 

that treats adult and pediatric patients with various types of malignancies in the inpatient 91 

and outpatient settings. 92 

 93 

The study included adult (aged ≥18 years) patients with cancer admitted to the medical 94 

wards with the diagnosis of CAP, between January 2021 and August 2022. Patients with a 95 

hospital admission diagnosis of CAP were identified using the electronic database of the 96 

medical records at our institution. Subsequently, the investigators verified each case to 97 

ensure it met the IDSA definition of CAP at the time of admission, which included the 98 

presence of pulmonary infiltrates on chest radiographs (computed tomography (CT) chest 99 

scan and/or chest X-ray), along with at least one of the following clinical manifestations: 100 

fever (temperature ≥38°C), cough, chest pain, shortness of breath, elevated white blood 101 

cell count, or elevated C-reactive protein levels.1 Patients who developed pneumonia after 102 

≥48 hour of hospital admission, or patient with recurrent admission with pneumonia 103 

within 48 hour of discharge date were excluded, as this falls under the IDSA definition of 104 

hospital acquired pneumonia. Additionally, patients who had an admission diagnosis of 105 

CAP but did not meet the criteria for CAP were excluded. Patients with non-infectious 106 

causes of pulmonary infiltrates, such as pulmonary edema and drug-induced pneumonitis 107 

were also excluded. The information was retrieved using the Computerized Patient Record 108 

System (CPRS). 109 

 110 

The CPRS was also used to collect data upon admission, including patients’ baseline 111 

characteristics, clinical presentation, vital signs (including blood pressure, temperature, 112 

pulse, and respiratory rate), laboratory findings (including complete blood cell count with 113 

differentials, C- reactive protein, and procalcitonin), and the antimicrobial regimens 114 

initiated upon admission per our institutional clinical practice guidelines. Additionally, we 115 

recorded the microbiological data, including sputum and blood cultures, which was 116 

obtained before the initiation of antimicrobial therapy as per our institutional polices and 117 
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procedure, as well as the length of hospital stay (LOS). We also assessed the clinical 118 

outcomes of CAP, which included transfer to the intensive care unit (ICU), all-cause 119 

mortality, and early clinical stability. Early clinical stability was defined as temperature ≤ 120 

37.8°C, heart rate ≤ 100/min, respiratory rate ≤ 24/min, systolic blood pressure ≥ 90 121 

mmHg, and oxygen saturation ≥ 90% while breathing room air on the third day of 122 

admission.13 The study was performed in accordance with Declaration of Helsinki and 123 

approved by the Institutional Review Board of KHCC on (Sep 2022), and was granted the 124 

waiver of informed consent, given the retrospective nature of the study.  125 

 126 

Statistical analysis 127 

Categorical data was presented as counts and percentages, while continuous data was 128 

presented as mean with standard deviation, and/or median with range. Univariate and 129 

multivariate analysis were performed to identify predictors associated with early clinical 130 

stability and all-cause mortality. Factors included in the univariate analysis were baseline 131 

characteristics, the antimicrobial agents initiated upon admission, vital signs, and 132 

laboratory data upon admission. Nominal data were tested with χ2 test or Fisher exact test, 133 

and continuous variables were tested with Student t-test or non-parametric test, depending 134 

on the assumptions required for each test. Multivariate logistic regression was performed 135 

for factors that were significant in the univariate analysis. A p ≤ 0.05 was considered 136 

statistically significant. All analyses were performed using SAS version 9.4 (SAS Institute 137 

Inc, Cary, NC).  138 

 139 

Results 140 

During the study period, 1642 patients with cancer were admitted with a diagnosis of 141 

pneumonia among whom 632 (38%) met the IDSA criteria for CAP. The included patients 142 

had a mean age of 60 years (±13.9 SD), with 349 (55%) being male, and 283 (45%) 143 

females. Additionally, 159 (25%) were active smokers, and 67 (11%) had chronic lung 144 

diseases. Among the included patients, breast cancer was the most common type of 145 

malignancy (n=144, 22.9%), and 307 (49%) had received antineoplastic agents within two 146 

months prior to admission. Patients' baseline characteristics are summarized in Table 1.  147 
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 148 

The most common clinical presentation upon admission was shortness of breath, reported 149 

in 404 (64%) patients, while fever >38C was reported in 228 (36.1%) patients with mean 150 

of 37.1C (±0.75 SD). Key laboratory findings were Neutropenia with mean of 10212 151 

(±31978 SD), and in patient who has Procalcitonin level mean was 3.3 (±11 SD). The 152 

clinical presentation of patients upon admission, as well as the vital signs and laboratory 153 

findings are presented in Table 2. For diagnosis of CAP diagnosis, radiographic imaging 154 

was used to confirm cases. This included both chest CT scans and X-rays, with 239 155 

patients (38%) undergoing both, 17 patients (27%) diagnosed using only chest CT 156 

imaging, and 419 (35%) were diagnosed by chest Xray. 157 

 158 

Blood culture samples were obtained from 434 (69%) patients. Among the collected blood 159 

cultures, 54 (12.5%) tested positive. Out of these positive blood cultures, 35 (65%) were 160 

composed of gram-positive bacteria. Sputum culture samples were collected from 140 161 

(22.2%) patients, of which, 42 (30%) were positive. This included 17 (40%) cases of 162 

gram-negative bacteria, 15 (36%) cases of gram-positive bacteria, and 10 (24%) cases of 163 

fungus, with 100% of Candida. Blood and sputum culture results among the collected 164 

samples presented in Figure 1. Among patients tested for COVID-19 (N= 489), COVID-165 

19 was confirmed by polymerase chain reaction in 102 (16%) cases. 166 

 167 

During the study period, 312 (50%) patients received two antimicrobial agents upon 168 

admission, while 168 (26%) and 149 (24%) received a single agent and a combination of 169 

three agents, respectively. Based on the pharmacologic categories, the most prescribed 170 

empiric agents were piperacillin/tazobactam and amoxicillin/clavulanate, which were 171 

administered to 505 (80%) patients, followed by fluoroquinolones, which were given to 172 

420 (67%) patients. Among the included patients, 45 (7%) received antifungal therapy, of 173 

whom, 9 (1.4%) were neutropenic.  174 

 175 

Early clinical stability by the third day of admission was achieved in 309 (49%) patients. 176 

Among the included patients, 562 (89%) were discharged home, with a median length of 177 
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hospital stay of 6 days (range 1-48). During hospitalization, 20 (3%) patients were 178 

transferred to the ICU, with a mean age 60 years (±17.5 SD), and 11 (55%) were female. 179 

The median duration of stay in the medical ward before transfer of 2 days (range 1–15). 180 

The primary causes of ICU transfer included respiratory failure and septic shock, 181 

accounting for 10 (50%) and 6 (30%) patients, respectively. The remaining transfers were 182 

due to electrolyte imbalances and cardiac causes. The most common clinical presentation 183 

upon admission for ICU transfers was shortness of breath. Additionally, four patients 184 

(20%) had positive blood cultures, and two (10%) had positive sputum cultures. In this 185 

study, 69 (11%) patients died with a median duration from admission to death of 8 days 186 

(range 1-42).  187 

 188 

In the univariate analysis, absolute neutrophil count (ANC) levels below 1000 189 

cells/microL (P=0.004), procalcitonin levels <0.1ng/ml (P=0.044), the use of single 190 

empiric agent upon admission (P=0.004), the use of azithromycin as an empiric 191 

antimicrobial therapy upon admission (P=0.001), and an increase in respiratory rate upon 192 

admission (P=0.035),  were significantly associated with achieving clinical stability on the 193 

third day of admission. Elevated WBC levels above the upper normal range, the use of 194 

piperacillin/tazobactam and amoxicillin/clavulanate as an empiric antimicrobial therapy 195 

upon admission, and recent hospital visits within 90 days of admission were inversely 196 

associated with achieving clinical stability on the third day of admission. The presence of 197 

metastasis (P=0.044), the decrease in temperature (P=0.0003), the use of glycopeptides 198 

(vancomycin or teicoplanin) as an empiric antimicrobial therapy upon admission 199 

(P=0.004) and an elevated WBC count (P=0.013) were significantly associated with all-200 

cause mortality.  201 

 202 

In the multivariate analysis, ANC levels below 1000 cells/micoL, the use of single empiric 203 

antimicrobial agent, and a history of hospital visits of more than 90 days were 204 

independently associated with achieving early clinical stability on the third day of 205 

admission (Table 3). The decrease in temperature, the use of glycopeptides (vancomycin 206 
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or teicoplanin) as an empiric antimicrobial therapy upon admission, and the presence of 207 

metastasis were independently associated with all-cause mortality (Table 4). 208 

 209 

Discussion 210 

In this study, we evaluated a relatively large cohort of cancer patients admitted to the 211 

hospital with CAP. The most common type of malignancy was breast cancer and about 212 

half of the patients had been on active anti-neoplastic therapy within 2 months of 213 

admission. Interestingly, the majority of patients were non-smokers, which is a finding 214 

that requires further investigation given the association between smoking and developing 215 

CAP.14  216 

 217 

Aliberti et al (2009) evaluated the outcomes of cancer patients with CAP.15 Among 310 218 

patients with solid and hematological malignancies, lung cancer was the most common, 219 

followed by prostate and breast cancer. In a similar study by Wang et al (2020) that 220 

evaluated CAP in 149 patients with cancer, lung cancer was the most common.16 In our 221 

study, CAP was mostly observed in patients with breast cancer, followed by lung cancer 222 

(21%), which might reflect the higher incidence of breast cancer in our institution.  223 

 224 

In our study, almost half of the patients had received antineoplastic agents within the last 225 

two months prior to admission, which may have contributed to immune suppression and 226 

an increased risk of infections, including pneumonia. Pasquale et al (2019) conducted a 227 

study that enrolled patients with various types of immunocompromised conditions, 228 

including patients with hematological and solid malignancies and 22% of the study cohort 229 

had received chemotherapy within the last three months.5 In a study by Certan et al (2022) 230 

which assessed the incidence and predictors of CAP among hematological malignancies, 231 

15% of the patients had received chemotherapy within the past month.17 Similarly, 232 

Aramrat et al. (2023) reported that 20% of cancer patients admitted with CAP had 233 

received chemotherapy within 4 weeks of admission. 12 Given that being on active cancer-234 

related treatments was common in our study and other similar studies, further research 235 

should study more closely the association between the treatment type, timing, and the 236 
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likelihood of developing CAP to develop prediction models and proactive measures to 237 

reduce the incidence and severity of CAP that results in hospitalization.  238 

 239 

Considering comorbidities such as lung disorders place patients at risk for CAP 240 

hospitalization, it is crucial to evaluate and consider the implications of chronic lung 241 

disease in the development of CAP in cancer patients. In a large study conducted in the US 242 

(2015) that included 2320 non-cancer patients hospitalized with CAP, about half had 243 

chronic lung disease.11 In our study, only 11% of patients had chronic lung diseases. This 244 

could be related to the underreporting of chronic lung diseases such as COPD, given that 245 

our study was conducted retrospectively. 246 

 247 

The clinical presentations of CAP vary across studies. Carlota et al. (2016) found that 248 

among neutropenic patients with cancer who were diagnosed with CAP, two-thirds of 249 

patients presented with fever, whereas in Wang et al study (2020), 73% of patients 250 

presented with cough.10,16 In our study, shortness of breath was the most common 251 

presentation among patients with CAP. This variability could be related to underreporting 252 

of patient's signs and symptoms upon presentation due to the retrospective nature of the 253 

study. 254 

 255 

Our study highlights the microbiological diversity of pathogens causing pneumonia in 256 

cancer patients. In our findings, 12.5% of the collected blood samples exhibited 257 

bacteremia, with gram-positive bacteria being the most frequently isolated microorganism. 258 

In contrast, Carlota et al (2016) reported gram-negative microorganisms as the most 259 

prevalent, accounting for two-thirds of blood cultures.10 This emphasizes the importance 260 

of tailored empiric antibiotic therapy that covers a broad spectrum of potential 261 

microorganisms according to the institutional antibiogram. The predominance of gram-262 

positive bacteria in our study highlights the need for further studies in this area to optimize 263 

empiric antimicrobial therapy. It’s notable that 16% of patients who were screened for 264 

COVID-19 tested positive, warranting a comprehensive approach for a diagnosis of 265 

patients who are at high risk for synchronized bacterial and viral infections. 266 
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 267 

Our study revealed a median of 3 days of hospital stay after clinical stabilization which is 268 

comparable to a study that evaluated hospitalized non-cancer patients with CAP (1998), 269 

which showed a median of 4 days of hospital stay after achieving clinical stability at day 3 270 

of admission.18 A study by Mortensenet al (2002), which evaluated causes of death in 208 271 

(9%) died by 90 days out of 1343 admitted patients with CAP, found a 50% of deaths 272 

occurred due to underlying comorbid conditions, including neurological conditions, lung 273 

cancer, and cardiac ischemia rather than pneumonia itself.19 Similar to our study revealed 274 

an 11% all-cause mortality rate during hospitalization. Conversely, Certan et al (2022), 275 

reported higher all-cause mortality rate reaches 34% among 275 patients with 276 

hematological malignancies.17 Mortality rate discrepancy could be explained by the 277 

differences in primary tumors.  278 

 279 

We identified independent predictors of early clinical stability, including ANC below 280 

1000 cells/micoL, the use of single antimicrobial agent, and a history of hospital visits of 281 

more than 90 days from the admission. Unlike our results, Aliberti et al (2005) found no 282 

significant difference in the time to clinical stability between neutropenic and non-283 

neutropenic patients.15Our results could be explained by physicians aggressively manage 284 

CAP in neutropenic patients which could provide faster clinical stability. Our findings 285 

point to the necessity of conducting a prospective study to assess the contribution of 286 

neutropenia to the severity of CAP.  287 

 288 

This study has several limitations. First are those related to the retrospective design of the 289 

study, and being conducted in a single center. In addition, we did not evaluate certain 290 

cancer and chemo-related characteristics, such as the stage of malignancy, goals of care, 291 

performance status, type of chemotherapy, number of cycles, and CAP burden on patient’s 292 

caregivers. Moreover, we have missing data related to the detailed microbiology results. 293 

Such variables would be important to evaluate in future studies to provide a better 294 

understanding about the outcomes of cancer patients admitted with CAP that can guide 295 

management, as well as identify prognostic markers. 296 
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 297 

In our study, we ensured to evaluate each patient admitted with a pneumonia diagnosis to 298 

confirm that they met the IDSA definition and criteria for CAP, and to exclude any cases 299 

that fall under hospital-acquired pneumonia; which is defined as pneumonia not incubating 300 

at the time of hospital admission and occurring 48 hours or more after admission.20 The 301 

use of clear criteria of CAP, helped to employ objective measures in assessing each patient 302 

with CAP, thereby avoiding bias associated with the misdiagnosis of the included cases of 303 

CAP.  304 

 305 

Our study stands out for its inclusion of substantial sample size of patients. This is an 306 

important aspect of our study as studying CAP in patients with solid tumors is limited in 307 

the literature. Moreover, our study evaluated multiple clinical outcomes during 308 

hospitalization. In addition, we investigated the association between patient’s 309 

characteristics and the clinical outcomes. In contrast to previous studies that focused on 310 

hematological malignancies, our study highlighted the clinical stability of patients with 311 

solid tumors requiring hospitalization. Furthermore, we presented the microbiological 312 

patterns among cancer patients with CAP, which provides an insight about the possible 313 

causative microorganisms in this cohort of patients and emphasizes the need for 314 

individualized management strategies.  315 

 316 

Conclusions 317 

Among cancer patients hospitalized with CAP, about half achieved early clinical stability, 318 

and the majority were discharged home. Early clinical stability was significantly 319 

associated with neutropenia, history of hospitalization of more than 90 days from the 320 

admission and the use of single empiric antimicrobial agent. This might help in identifying 321 

patients with high risk for complications. Our study contributes to the understanding of 322 

pneumonia in cancer patients. Future multicenter studies of prospective settings should be 323 

conducted to identify predictors for patients who may be treated as outpatients and may 324 

help in shortening hospital stays and associated complications, ultimately improving their 325 

outcomes. 326 
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clinical stability, 

N (%) 

early clinical 

stability, N (%) 

Age, mean (SD), years 60 ±13.9 

Male 349 (55.2%) 172 (55.7%) 177 (54.8%) 

Female 283 (45%) 137 (44.3%) 146 (45.2%) 

Cancer type 

Breast 145 (22.9%) 71 (23.0%) 74 (22.9%) 

Lung 130 (20.6%) 66 (21.4%) 64 (19.8%) 

Genitourinary 85 (13.4%) 41 (13.3%) 44 (13.6%) 

Gastrointestinal 84 (13.3%) 37 (12.0%) 47 (14.6%) 

Lymphoma 55 (8.7%) 32 (10.4%) 23 (7.1%) 

Head and Neck 37 (5.9%) 15 (4.9%) 22 (6.8%) 

Central nervous system 26 (4.1%) 11 (3.6%) 15 (4.6%) 

Others 69 (10.9%) 35 (11.3%) 34 (11%) 

Metastasis 427 (67.6%) 204 (66.0%) 223 (69.0%) 

Lung Involvement 277 (43.8%) 129 (41.7%) 148 (45.8%) 

Smoking status   

Smoker 159 (25.2 %) 84 (27.2%) 75 (23.2%) 

Non- Smoker 306 (48.4 %) 153 (49.5%) 153 (47.4%) 

Ex-Smoker 167 (26.4 %) 72 (23.3%) 95 (29.4%) 

Recent Chemotherapy or Immunotherapy 

(within the last 2 months from admission 

date) 

307 (48.6 %) 150 (48.5%) 157 (48.6%) 

Comorbidities   
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Hypertension 286 (45.3%) 142 (46.0%) 144 (44.6%) 

Diabetes 246 (38.9 %) 118 (38.2%) 128 (39.6%) 

Cardiovascular diseases 157 (24.8 %) 78 (25.2%) 79 (24.5%) 

Chronic kidney disease 55 (8.7 %) 23 (7.4%) 32 (9.9%) 

COPD 31 (4.9 %) 17 (5.5%) 14 (4.3%) 

Asthma 20 (3.2 %) 8 (2.6%) 12 (3.7%) 

Other lung diseases 19 (3.0 %) 9 (2.9%) 10 (3.1%) 

Liver disease 14 (2.2 %) 7 (2.3%) 7 (2.2%) 

Recent hospital visit (within 90 days of 

admission date) 
532 (84.2 %) 245 (79.3%) 287 (88.9%) 

COPD: chronic obstructive pulmonary disease; early clinical stability: temperature ≤ 414 

37.8°C, heart rate ≤ 100/min, respiratory rate ≤ 24/min, systolic blood pressure ≥ 90 mmHg, 415 

and oxygen saturation ≥ 90% while breathing room air on the third day of admission. 416 

Table 2: Clinical presentation, vital signs, and laboratory results of patients with 417 

community-acquired pneumonia upon admission. 418 

Clinical Presentation Number (%)  

Shortness of breath  404 (63.9 %)  

Productive cough  260 (41.1 %)  

Fever >38 C 228 (36.1 %)  

Nonproductive cough  122 (19.3 %)  

Chest pain  96 (15.2 %)  

Vital signs upon admission, mean (SD) 

Diastolic blood pressure 70.5 ± 11.5 

Systolic blood pressure  120.3 ± 21.7 

Pulse 102.8 ± 20.4 

Respiratory rate 18.9 ± 3.6 
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Temperature 37.1 ± 0.7 

Laboratory data  Number (%) 

Elevated White Blood Count (above upper normal range)  209 (33.1 %)  

Absolute Neutrophil Count < 1000 cells/microL 41 (6.5 %)  

C-Reactive Protein (total N= 337), mean ±SD  144.8 ± 95.8 

Procalcitonin level (total N= 270) 

  Level < 0.10 48 (17.8%)  

  Level between 0.10 to 0.25 63 (23.3%)  

  Level > 0.25 to 0.50 36 (13.3%)  

  Level > 0.50 123 (45.6%)  

 419 

Table 3: Multivariate analysis of early clinical stability.  420 

Effect 
Odds 

ratio 

95% Wald 

Confidence 

Limits 

p-value 

Hospital visits for more than 90 days from 

admission 
1.941 1.236 3.048 0.0040 

ANC < 1000 cells microL 2.942 1.459 5.929 0.0026 

Single agent for empiric treatment 1.625 1.127 2.345 0.0094 

Increase in respiratory rate upon admission 1.000 0.956 1.045 0.9873 

ANC: absolute neutrophil count.  421 

Table 4: Multivariate analysis of all-cause mortality.  422 
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Effect 
Odds 

ratio 

95% Wald 

Confidence 

Limits 

p-value 

Metastasis  1.886 1.026 3.468 0.0412 

Elevated WBC from upper normal limit 1.624 0.967 2.727 0.0667 

Use of glycopeptides 

(vancomycin\teicoplanin) as empiric 

antimicrobial agents  

2.129 1.252 3.621 0.0053 

Decrease in temperature upon admission  0.543 0.341 0.865 0.0103 

WBC: white blood count.  423 

 424 

 425 

Figure 1: Blood and sputum culture results among the collected samples. 426 


