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Abstract 

Background: Severe community-acquired pneumonia (CAP) is a potentially life-

threatening infection worldwide and frequently requires ICU admission with  relatively 

high mortality. Objectives: To describe patient's characteristics, mortality rate and 

etiological pathogens in patients with severe CAP who required ICU admission and to 

determine the predictors of mortality. 

Methods: This prospective study included  95 consecutive patients admitted to the ICU 

with severe CAP. All patients were subjected to clinical examination, assessment by 

APACHE II and CURG-65 scoring as well as radiological, laboratory and  

microbiological examination. Different possible mortality risks were assessed  for 

statistical analysis. 

Results: The overall mortality was 44.2 %. The most frequently predicted high risk of 

mortality were requirement for MV , PaO2/FiO2 < 250, CURB-65 score  ≥ 3,  multilobar 

infiltrate in chest x ray, age > 65 years, APACHE II score > 20 , serum urea > 30 mg/dL, 

serum creatinine >1.0 mg/dL, shock at admission, polymicrobial identification, current 

smoking, total leucocyte counts < 4 or > 11 x 109/) and presence of ≥ two comorbidities. 

CURB-65 score  2 and presence of no or only one comorbidity on admission showed 

more favorable outcome . Microbiological identifications were obtained in 58.9% and 

Streptococcus pneumonia and Staphylococcus aureus were the most common isolated 

pathogens. 

Conclusion: ICU patients admitted with severe CAP are associated with high mortality. 

Early identifying mortality predictors is crucial for meticulous follow up and tailoring 
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more suitable therapeutic planning which may have the potential of improving the 

outcome of critically ill patients with severe CAP. 

Keywords: Severe CAP, ICU, prognostic factors, microbial etiology, APACHE II score, 

CURB-65 

Abbreviations: ICU (intensive care unit), APACHE (acute physiology and chronic 

health evaluation), CURB-65 (confusion, blood urea nitrogen, respiratory rate, blood 

pressure, age more than 65 years) 

Introduction 

 Community-acquired pneumonia (CAP) is a serious and potentially life-

threatening infection worldwide. Severe CAP is defined as pneumonia which requires 

intensive care unit (ICU) admission (1, 2).  Although 2–20% of CAP patients require ICU 

admission (3-6), the mortality rates can be as high as 20–50% (7, 8). These patients 

commonly have impaired host defenses, co-morbidities and different applied invasive 

procedures (9).  

 The knowledge of the pathogenic patterns that cause severe CAP is crucial for 

selection of antibiotic therapy. The different reported rates for the polymicrobial etiology 

of CAP range considerably between 5.7 and 38.4% (10-13).  

 Many studies have investigated CAP co-morbidities and prognostic factors (14-

21), and guidelines have been proposed by several medical societies to define the proper 

management of patients with CAP (22-24). 

 This prospective study was conducted in order to assess clinical characteristics, 

etiology, predictors of mortality as well as  the outcome for severe CAP patients admitted 

to the ICU and to compare our results with other studies. 

Patients and methods  

Patients 

 The present study was conducted in the general ICU of Fayoum University 

Hospital and the respiratory ICU of El-Minia University Hospital from November  2013 

to September 2015. The study included 95 consecutive patients admitted to the ICU for 
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severe CAP after giving consent from the patients or their relatives. All ages and both 

sexes were included. 

 CAP was diagnosed by presense of acute lower respiratory tract illness (cough 

and at least one of the other lower respiratory tract symptoms, e.g., dyspnea or chest pain) 

with evidence of systemic illness (temperature more than 38 °C and/or fever, sweating, 

shivers, aches) along with demonstrable consolidation or new radiographic shadowing on 

chest radiography with no other explanation (1).  

 Patients with severe CAP were diagnosed when one major criterion or three minor 

criteria of the Infectious Disease Society of America/American Thoracic Society 

(IDSA/ATS) guidelines were met (1). The major criteria include either the presence of 

septic shock or  a need for mechanical ventilation. The 9 minor criteria include:  

respiratory rate ≥ 30 breaths/min, PaO2/FiO2 ≤ 250, confusion and/or disorientation, 

hypotension requiring aggressive fluid resuscitation, multilobar infiltrates by 

radiography, presence of uremia (BUN ≥ 20 mg/d1), leukopenia (WBC count < 4000 

cells/mm3), thrombocytopenia (platelet count < 100,000 platelets/mm3) and hypothermia 

(temperature < 36 ºC).  

 Diagnosis of septic shock was defined as severe sepsis associated with sustained 

hypotension with a systolic blood pressure less than 90 mmHg despite intravenous fluids 

or the need for vasopressors (22). 

 

Exclusion criteria were one or more of the following : missing patient data,  length of 

ICU stay of less than 24 hours, management by cardiopulmonary resuscitation on 

hospital admission and unestablished diagnosis of CAP. 

 

Data collection:  

 All patients were examined within 24 hours of admission and subjected to the 

following:  

  

 Full medical history as taken from all patients or their relatives with special emphasis 

to:  age, sex, current smoking status and other co-morbidities including chronic chest 

diseases as COPD, diabetes mellitus, chronic cardiac diseases, chronic renal failure, 
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chronic neurological diseases, chronic liver diseases, neoplasm, immunosuppressive 

drugs and steroids. 

 Signs and symptoms of CAP at ICU admission 

 Vital signs on ICU admission at ICU admission 

 Chest radiograph features at ICU admission 

 Laboratory data (CBC, CRP, PT, PC, serum sodium, potassium, urea, creatinine, 

AST and ALT) and arterial blood gases on admission and daily during ICU stay.  

 Microbial identification procedures: bacterial and fungal cultures of sputum and deep 

tracheal aspirate,  blood cultures as well as  nasopharyngeal swabs for virus PCR (in 

selected cases) 

 Mechanical ventilation (MV) requirement on ICU admission and during the hospital 

stay and duration of MV. 

 Duration of ICU stay 

 Overall in-ICU mortality 

 APACHE II score: All patients were evaluated according to the acute physiology 

and chronic health evaluation (APACHE II) scoring system at the time of admission 

(25). The APACHE II score contains three components: age, acute physiologic score 

(APS), and chronic health. The total APACHE II score ranges from 0 to 71 and the 

higher scores imply a less favorable outcome. The acute physiologic score includes 

Glasgow Coma Score (GCS)  as well as other physiologic variables. The 11 

physiologic variables in the acute physiologic score contribute up to 4 points for each 

parameter. The patient's Glasgow Coma Score can add a further 15 points. Patients 

with severe organ system insufficiency and imuno-compromised patients receive 5 

points for chronic health.. 

 CURB-65 score: All patients were evaluated on admission  according to CURB-65 

score which  is a clinical prediction score which has been  recommended by the 

British Thoracic Society for the assessment of severity of pneumonia and validated 

for predicting mortality in community-acquired pneumonia  (26). The score is an 
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acronym for the measured risk factors which include: Confusion of new onset, Blood 

Urea nitrogen >7 mmol/l (19 mg/dL), Respiratory rate >30 breaths/minute, Blood 

pressure < 90 mmHg systolic or diastolic blood pressure < 60 mmHg, Age > 65. . 

Each risk factor scores one point, for a maximum score of 5. 

 
 Patients  were followed up until  ICU discharge or demise . Type and duration of 

ventilatory support , development of complications during ICU stay, length of ICU stay 

and cause of death were recorded.  

 Statistical analysis 

 All statistical analyses were performed using SPSS statistics for Windows, 

version 17.0. Data were expressed as the mean ± standard deviation for continuous 

variables and the number with percentage for categorical data. Comparisons between two 

categorical variables were made with chi-square. Continuous data were tested with 

Student’s t-test. P values below 0.05 were taken to indicate statistical significance. All of 

the variables attaining a value < 0.05 in the univariate analysis were included in the 

multiple logistic regression analysis models with a stepwise forward selection. 

Results  

Patient characteristics 

 The present study included 95 patients who had a definitive diagnosis of severe 

CAP requiring ICU admission. The main baseline patient characteristics and underlying 

conditions are listed in table 1. Male sex represented 68.4 % of the patients and the mean 

age was 56.0 ± 12.7 years. Smokers constituted 38.4% of the male patients (25 patients) 

whereas no female patient had gave a smoking history. Seventy five patients (78.9%) had 

one or more comorbidities. The most frequent associated comorbidity was COPD 

(26.3%), cardiac disease (23.2%), and diabetes mellitus (17.5%). Initial vital signs, 

laboratory values are listed in table (1). The mean  CURB-65 score on admission was 3.2 

± 1.2 (mean+SD), and the mean APACHE II score was 22.4 ± 7.2 (mean+SD). Twenty 

five (26.3 %) patients were presented with shock. Bilateral or multilobar infiltrate was 

present in 46 patients (52.6 %). Sixty one (64.2 %) patients required mechanical 
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ventilation additional 14 patients required mechanical ventilation later on during the ICU 

stay [total  75 (78.9 %)]. The overall mortality was 44.2 % (42 patients).  

 

Table (1): Patient characteristics and underlying conditions  

Patients (n: 95)  

Males (n &% related to all patients)   

Smokers (n &% related to males) 

 

65 (59.6 %) 

25 (38.4%) 

Females: (n &% related to all patients) 

Smokers : (n &% related to females) 

 

30 ( 40.4%) 

None  

Age (years) (mean +  SD) 59.0 ± 16.8 

Comorbidity: (n: 75) (78.9%) 

     COPD (n &%) 

     Cardiac disease  (n &%) 

     Diabetes mellitus (n &%) 

     Neoplasm (n &%) 

     Immunosuppression  (n &%) 

     Steroids (n &%) 

     Neurological diseases  (n &%) 

     Liver diseases (n &%) 

     Chronic renal failure   (n &%)  

 

25 (26.3 %) 

22 (23.2 %) 

16 (16.8 %) 

10 (10.5 %) 

12 (12.6 %) 

15 (15.8 %) 

7 (7.4 %) 

5 (5.3 %) 

5 (5.3 %) 

Prognostic scores  

   APACHE II score (mean +  SD) 

    CURB-65 score (mean +  SD) 

 

22.4 ± 7.2 

3.2 ± 1.2 

Vital signs on ICU admission  

   HR (beats/m) (mean +  SD) 

   Temperature ºC  (mean +  SD) 

   SBP mmHg (mean +  SD) 

   DBP mmHg (mean +  SD) 

 

129.2 ± 19.2 

38.2 ± 0.8 

91.2 ± 21.3 

50.3 ± 12.6 
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   PaO2/FiO2 (mean +  SD) 152.4 ± 90.2 

Laboratory data on ICU admission 

   Hemoglobin (g/dl) (mean +  SD) 

   Total Leukocyte count (x 109/L) (mean +  SD) 

   Platelets (x 109/L) (mean +  SD) 

   CRP (mg/dl) (mean +  SD) 

   Serum sodium (mmol/l) (mean +  SD) 

   Serum potassium (mmol/l) (mean +  SD) 

   Serum urea (mg/dl) (mean +  SD) 

   Serum Creatinine (mg/dl) (mean +  SD) 

 

11.2 ± 2.1 

13.6 ± 4.6 

210.2 ± 123.4 

160.2 ± 90.3 

141.1 ± 4.2 

3.6 ± 1.1 

28.1 ± 10.4 

1.3 ± 0.6 

Bilateral multilobar infiltrate in CXR (n &%) 46 (48.4 %) 

Patients with initial MV required (n &%) 61 (64.2 %) 

Patients with MV required (initially and during 

ICU stay) (n &%) 

75 (78.9 %) 

Duration of MV (day) (mean +  SD) 11.7 ± 6.2 

Shock at admission (mean +  SD) 25 (26.3 %) 

Length of ICU stay (day) (mean +  SD) 12.2 ± 18.2 

Microbial identification (n &%) 56 (58.9 %) 

Positive blood culture (n &%) 18 (18.9 %) 

Overall mortality (n &%) 42 (44.2 %) 

 

Prognostic factors  

 The overall mortality rate was 44.2 % among studied patients. Comparison 

between non-survivors and survivors was studied regarding patient characteristics and 

different parameters on admission including vital signs and laboratory findings. 

 

 The non-survivors had a significantly higher mean age than the survivors. They 

had also significantly higher APACHE II and CURG-65 scores, hear rate, lower systolic 

and diastolic blood pressure on admission than the survivor group. The non-survivors 
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showed also significantly lower PaO2/FiO2  and lower mean platelet count than survivors. 

The mean total leucocytic count, CRP, blood urea and serum creatinine were significantly 

higher in non-survivors compared to survivors. The duration of MV was significantly 

higher in non-survivors. All non-survivors  required MV compared to 62.3% of 

survivors.  

Table (2): Comparison between surviving and non-surviving patients with severe CAP  

 Non-survivors (n:42) Survivors (n:53) p-value 

Age (year) 63.2  ± 10.5 52.5 ± 12.9 0.01 

Vital signs on admission    

HR (beats/m) 135.4 ± 32.1 115.2  ± 21.0 0.09 

Temperature ºC 38.6  ± 1.0 37.9 ± 0.7 0.5 

SBP mmHg 85.5 ± 19.2 97.2 ± 18.1 0.01 

DBP mmHg 45.9 ± 9.7 53.9 ± 11.1 0.01 

APACHE II score  26.1 ± 6.9 18.5 ± 3.7 0.001 

CURB-65 score 3.7 ± 1.2 2.3 ± 1.2 0.005 

Lab investigation on admission 

PaO2/FiO2 128.4 ± 67.2 182.2 ± 69.2 0.04 

Hemoglobin g/dl 11.1 ± 2.3 10.2 ± 2.2 0.1 

Total Leukocyte count (x 109/L) 15.9 ± 6.4 11.4 ± 3.1 0.01 

Platelets (x 109/L) 171.5 ± 67.2 248.4 ± 48.4 0.01 

CRP mg/l 158.1 ± 50.9 103.1 ± 24.2 0.01 

Serum sodium (mmol/l) 140.5 ± 3.7 139.2 ± 2.6 0.2 

Serum potassium (mmol/l) 3.8 ± 1.2 3.7 ± 1.1 0.6 

Serum urea (mg/dl) 44.8 ± 11.8 29.1 ± 7.5 0.02 

Serum creatinine (mg/dl) 2.9 ± 1.3 1.2 ± 1.1 0.01 

Duration  MV (day) 15.2 ± 7.9 7.2 ± 3.4 0.01 

Length of ICU stay  (day) 13.9 ± 5.7 14.2 ± 4.6   0.5 
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Assessment of different risk parameters and risk ratios for in-ICU mortality among 

patients with severe CAP:  

 Different risk parameters  for predicting  in-ICU mortality were studied by 

univariate analysis and risk ratios for these parameters were calculated (table 3). 

Parameters which carried significantly higher  risk ratios for mortality predication 

included patients requirement for MV required (RR:25.5), PaO2/FiO2 < 250 (RR:11.2) 

CURB-65 score  ≥ 3 (RR:10.7), Bilateral or multilobar infiltrate in chest x ray (RR: 8.9) 

and age > 65 years (RR:7.13). Other risks included APACHE II score > 20 (RR:5.76), 

serum urea > 30 mg/dL (RR:5.33), serum creatinine >1.0 mg/dL (RR:3.5), shock at 

admission (RR:4.65), polymicrobial identification (RR:4.44), current Smoking (RR: 

3.15), total leucocyte counts < 4 or > 11 x 109/) (RR:3.55) and presence of ≥ two 

comorbidities (RR:1.93). On the other hand, CURB-65 score  2 and presence of no or 

only one comorbidity on admission showed more significant favorable outcome (RR: 

0.08, 0.34  0.42 respectively). Off the 62 patients who initially required MV on 

admission,  only 22 survived and mortality was  62.9% among those patients.  

Table (3): Univariate analysis for different risk parameters  for in-ICU mortality 

among patients with severe CAP 
 Number and 

percentage 

in all 

patients (95) 

Number and 

percentage in 

non-survivors 

(n:42) 

Number and 

percentage in 

survivors 

 (n: 53) 

Relative risk 
 

95% CI p-

value 

Age > 65 years 46 (48.4%) 31 (73.8 %) 15 (28.3%) 7.13 6.19-8.29 0.001 

Male sex  65 (68.4%) 32 (76.2 %) 33 (62.3 %) 1.94 1.52-2.64 0.01 

No associated 

comorbidity 

20 (21.1%) 5 (11.9%)    15 (28.3%) 0.34 0.29-0.41 0.01 

Presence of one 

comorbidity 

52 (53.7%) 18 (42.9 %) 34 (64.2 %) 0.42 0.12-0.71 0.04 

Presence of ≥ two 

comorbidities 

23 (24.2%) 13 (46.4 %) 10 (18.9 %) 1.93 1.22-2.53 0.01 

COPD 25 (26.3%) 15 (35.7%) 10 (18.9%) 2.39  2.01-2.82 0.01 

Current Smoking 30 (31.6%) 19 (45.2%) 11 (20.8%) 3.15  2.94-3.35 0.01 

APACHE II score 

> 20 

28 (29.5%) 13 (30.9 %) 15 (28.3 %) 5.76 4.17-6.14 0.006 

CURB-65 score  ≥ 

3 

41 (43.2%) 31 (73.8 %) 11 (20.8 %) 10.7 9.11-12.7 0.001 
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CURB-65 score  2 53 (55.8%) 11 (26.2%) 42 (79.2%) 0.08 0.065-0.092 0.001 

Total leucocyte 

counts < 4 or > 11 x 

109/) 

85 (89.5%) 40 (95.2 %) 45 (84.9 %) 3.55 3.07-5.13 0.01 

PaO2/FiO2 < 250 51 (53.7%) 36 (85.8 %) 15 (28.3 %) 11.2 10.9-12.6 0.001 

Na < 135 mmol/l 23 (24.2%) 11 (26.2 %) 12 (22.6 %) 1.21 0.83-1.93 0.45 

Serum urea > 30 

mg/dL 

20 (21.1%) 15 (35.7 %) 5 (9.4 %) 5.33 4.34-6.21 0.01 

Serum creatinine 

>1.0 mg/dL 

19 (20.0%)  13 (31%)  6 (11.%) 3.5 3.1-4.2 0.01 

Shock at admission 25 (26.3%) 19 (45.2 %) 6 (11.3 %) 4.65 3.91-5.28 0.001 

Bilateral or 

multilobar 

infiltrate in CXR 

46 (48.4%) 32 (76.2 %) 14 (26.4 %) 8.9 8.14-9.24 0.01 

Microbial 

identification 

56 (58.9%) 30 (71.4 %) 26 (49.0 %) 1.76 1.2-2.10 0.43 

Polymicrobial 

identification 

29 (30.5%) 20 (47.6%) 9 (17%) 4.44 3.9-5.12 0.01 

Positive blood 

culture 

18 (18.9%) 8 (19.0 %) 10 (18.9 %) 1.01 0.95-1.25 0.5 

Patients with initial 

MV required 

61 (64.2%) 39 (92.8 %) 22 (41.5 %) 4.23 3.94-5.01  0.01 

Patients with MV 

required 

75 (78.9%) 42 (100.0 %) 33 (62.3 %) 25.5 22.2-27.4 0.001 

Length of ICU stay 

> 10 days 

73 (76.8%) 32 (76.2 %) 41 (77.4 %) 0.94 0.09-1.06 0.59 

 

Microbial identification 

 Microbiological identification could be obtained in 56 cases (58.9%). 

Polymicrobial affection could be documented in 29 cases (30.2% of all cases and 51.8% 

of patients with positive microbial cultures).   Blood cultures were positive in 10 (17.5 %) 

of the cases. The most frequently isolated etiological agents were streptococcus 

pneumoniae (58.9%) and staphylococcus  aureus (42.8 % of patients) followed by 

pseudomonas aeruginosa (19.6%) and klebsiella pneumoniae (17.8%) . Other less 

common isolated microbial agents were escherichia coli (7.1%),  influenza A (5.4%) and  

candida (5.4%) (table 4). A positive blood culture was obtained in 18 cases (18.9 % of 
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patients),  the majority was streptococcus pneumoniae (50%) and staphylococcus  aureus 

(39%) (table 4).  

Table (4): Microorganisms isolated from the clinical culture specimens 

Causative organisms Number and 

percentage * 
Positive blood 

Culture (N&%) 

Identified  56 (58.9 %) 18 (18.9 %)** 

Streptococcus species 30 (53.5 %) 9 (50%)*** 

Staphylococcus aureus 24 (42.8 %) 7 (39.0%)*** 

Pseudomonas aeruginosa 11 (19.6 %) 1 (5.5%)*** 

Klebsiella  pneumoniae 10 (17.8 %) 1 (5.5 %)*** 

Escherichia coli 4 (7.1 %) None 

Influenza A 3 (5.4 %) None 

Candida  3 (5.4 %) None 
*Number and percentage in relation to total number of identified organisms in 56 positive cultures 

(total  85 in  56  cases in which 29 cultures with polymicrobial identification). 

**Number and percentage in relation to total number of studied patients (95 patients).  

***Number and percentage in relation to number of identified positive blood cultures (18).  

Discussion  

 In the present study, we prospectively determined patient's characteristics, 

mortality rate, mortality predictors and etiological pathogens in patients with severe CAP 

who required ICU admission. The overall mortality of the present study was 44.2%, 

which was high and similar to those of previous studies. Previous reports from the 

Middle East region have indicated ICU mortality rates of 37% (27,28). A meta-analysis 

showed an average mortality of 36.5% for CAP patients admitted to the ICU, with a 

range of 21.7 % to 57.3% (21). Our results showed that mortality was  62.9% among 

patients who had required MV initially on ICU admission .This high mortality consists 

with other studies which revealed higher mortality rate exceeding 60% in patients with 

severe CAP requiring intubation and mechanical ventilation (29, 30, 33).  

 It is suggested that the outcome  of  CAP  patients  in  the  ICU  depends  on  the  

interactions between various factors such as age, genetic predisposition, comorbidities,    
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presence  of  organ  failure, host  defenses,  microbial virulence,  bacterial  load, timing  

of  ICU  admission, choice of  antibiotics and  adjuvant  therapies (31-33).  

 The mean age of ICU  admitted patients with severe CAP varies in different 

studies (17, 34, 35). The mean age of our patients was 59.3±16.8 and was significantly 

higher in non-survivors. In the present study, the mortality rate in patients older than 65 

years was 73.8 %; which was significantly higher than those younger than 65 years who 

revealed 28.3% mortality (p 0.03). In addition, age > 65 carried 7.13 mortality risk 

compared to patients with lower ages. These results are in consistent with previous 

studies (29, 33, 36-43). These results indicate that elderly patients may have a depressed 

immune response to infection and may be at higher risk of acquiring over-whelming 

infection [44].  

 The present study found that presence of one comorbidity had significant reduced 

risk of mortality and this is consistent with other previous studies (8, 16, 40, 41). Patients 

with two or more comorbidities showed about 2 fold mortality  risk particularly COPD 

patient who had about 3 fold mortality risk . This is consistent   with other studies which 

found a significant impact of COPD, DM, neoplasm, immunosuppressive drugs, and 

chronic renal failure on mortality of severe CAP (28, 29,).  

 Notably, our results revealed that current smokers had 3.15 fold increase of 

mortality (45.2%  mortality in smokers compared to 20.8% survival). All smokers were 

males which can explain the 2 fold increase of mortality among males not the effect of 

gender itself. This comes in agreement  with the known deleterious effect  of smoking on 

the  respiratory tract and its suppressive effects on the defense host mechanisms  

respiratory system. 

 The present study revealed that APACHE II scores were significantly higher in 

the non-surviving patients score  and APACHE II > 20 score had carried about 6 fold 

mortality risk. This comes in agreement with other studies reporting  higher APACHE II 

scores as independent predictors of mortality (28, 41, 45, 46).  

  Our patients included 42 patients with CURB-65 score ≥ 3 and 53 with CURB-65 

score 2.  We found that non-surviving patients had significant higher mean CURB-65 

scores and CURB-65 score ≥ 3 was associated with 73.8% mortality and carried 10.7 fold 



 13

mortality risk  compared to patients with CURB-65 score 2. On the other hand, patients 

with  CURB-65 score 2  had 26.2% mortality and carried significantly lesser mortality 

risk compared to patients with CURB-65 score ≥ 3 (RR: 0.08) . This comes in 

concordance with other reports concluded that more grave outcome in severe CAP was 

associated with higher CURB-65 scores (28, 47-49) On the other hand,  Phua et al (50) 

found that IDSA/ATS minor criteria were more valuable than CURB-65 for predicting 

hospital mortality and ICU admission, 

 The present study found that PaO2/FiO2 ratio on admission was significantly 

higher in the surviving group and PaO2/FiO2 < 250 was encountered in 85.8 % of non-

survivors who carried 11.2 fold mortality risk. In the study of Luna et al (51), PaO2/FiO2 

< 250, aerobic Gram-negative pathogen, chronic renal failure, Glasgow score < 15, 

malignancy, and aspiration pneumonia were associated with more worse outcome. On the 

contrary, there were no significant differences between the survivors and non-survivors 

regarding PaO2/FiO2 < 250 in two studies (29, 41). However, it is suggested that 

hypoxemia is associated with impending respiratory failure, subsequent ICU admission 

(48, 52), and mortality (53) in patients with CAP, reflecting the severity of primary organ 

impairment in this illness.  

 It was found that patients who had been presented with multilobar infiltrates by  

CXR carried had poor outcome in the present study. Multilobar affection was 

encountered  in 76.2% of non-survived patients compared to only 26.4% of the survived 

patients. Moreover, presentation with multilobar lesions was highly predictive of 

mortality in severe CAP carrying 8.9 fold risk. This finding is consistent with reports 

from other studies (29, 40, 46, 48, 54-57) which revealed that this finding  is a very 

important and valuable clinical feature in the assessment of disease severity. 

 In our study, univariate analysis had shown that septic shock was statistically 

higher in non-survivors compared to survivors and was highly predictive of mortality 

(RR: 4.56). These results were also consistent with other different reports  (28, 34, 40, 

48,)  

 In the present study, serum urea and creatinine were significantly higher in the 

non-surviving group and serum urea > 30 mg/dL and creatinine > 1 mg/dL carried 5.3 
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and 3.5 increased mortality risk respectively on univariate analysis. These results are 

consistent with those of previous studies (28, 40, 46, 51). 

 In the present study, the defined microbial etiology of CAP had been established 

in 58.9 %, which was higher than the  finding of Cillóniz et al (54 %) (55), Yoshimoto et 

al (44.4 %) (59) and Wilson et al (46 %) (36) studies  and lower than Paganin et al (78.6 

%) (40) and PROWESS  (60 %) (60) studies.  

 The present study found that Streptococcus pneumonia and Staphylococcus 

aureus were the most common pathogen by monomicrobial and polymicrobial isolatation  

(58.9 % and 53.5 % respectively) followed by aerobic Gram-negative organisms (37.4%). 

Results reported by PROWESS study  found that Streptococcus pneumoniae was most 

common at (26%), followed by Staphylococcus aureus (14%), aerobic Gram-negative 

rods as a group (15%) (60). Yoshimoto et al (59) found that Streptococcus pneumoniae 

was the most common isolated pathogen (13.9%), followed by Pseudomonas aeruginosa 

(8.3%) and Klebsiella pneumoniae (6.9%). Wilson et al (36) found that the most 

frequently identified cause was Streptococcus pneumoniae (13.5 %), followed by 

influenza A (9.4 %), Haemophilus influenzae (5.2 %), and Staphylococcus aureus 

(4.2%).  

 Undoubtedly, differences in methodology and the influence of geography on 

etiology, can contribute to these differences in percentages of identification and isolated 

organisms. Streptococcus pneumoniae was the most common organism in our study and 

most of previous studies (28, 36, 40, 49, 59, 60). Staphylococcus aureus was the second 

most common organism in severe CAP in our study. Khawaja et al (46) found that 

Staphylococcus aureus was the most common identified pathogen causing severe CAP. 

Its incidence has been increasing in recent years, ranging from 12% to 22%, as reported 

in several patient series (8, 18, 61). 

 

 In conclusion, ICU patients admitted with severe CAP are associated with high 

mortality. The most frequently predicted high risk of mortality were requirement for MV 

, PaO2/FiO2 < 250, CURB-65 score  ≥ 3,  multilobar infiltrate in chest x ray, age > 65 

years, APACHE II score > 20 , serum urea > 30 mg/dL, serum creatinine >1.0 mg/dL, 
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shock at admission, polymicrobial identification, current smoking, total leucocyte counts 

< 4 or > 11 x 109/) and presence of ≥ two comorbidities. CURB-65 score  2 and presence 

of no or only one comorbidity on admission showed more favorable outcome . 

Microbiological identifications were obtained in 58.9% and Streptococcus pneumonia 

and Staphylococcus aureus were the most common isolated pathogens. Early identifying 

these predictors is crucial for focusing these risks for meticulous follow up and tailoring 

more suitable therapeutic planning. This will have the potential of improving the outcome 

of critically ill patients with severe CAP. 

References  
1. Mandell LA, Wunderink RG, Anzueto A, Bartlett JG, Campbell GD, Dean NC, et al. 

Infectious Diseases Society of America/American Thoracic Society consensus 
guidelines on the management of community-acquired pneumonia in adults. Clin 
Infect Dis 2007;44 Suppl 2:S27-72. 

2. Kamath AV, Myint PK: Recognizing and managing severe community acquired 
pneumonia.Br J Hosp Med2006, 26:76-78. 

3. Ewig S, Woodhead M, Torres A: Towards a sensible comprehension of severe 
community-acquired pneumonia. Intensive Care Med 2011,37:214-223. 

4. Wilkinson M, Woodhead MA. Guidelines for community-acquired pneumonia in the 
ICU. Curr Opin Crit Care 2004;10:59–64. 

5. Trotter CL, Stuart JM, George R, et al. Increasing hospital admissions for pneumonia, 
England. Emerg Infect Dis 2008;14:727–33 

6. Huang HH, Zhang YY, Xiu QY, et al. Community-acquired pneumonia in Shanghai, 
China: microbial etiology and implications for empirical therapy in a prospective 
study of 389 patients.Eur J Clin Microbiol Infect Dis 2006;25:369–74 

7. Rello J, Quintana E, Aussina V, Net A, Prats G. A three-year study of severe 
community-acquired pneumonia with emphasis on outcome. Chest 1993;103: 232–
235.  

8. Sirventa JM, Carmen M, Lorencioa C, Tachéa A, Ferri A, Garcia J, Torres A: 
Predictive factors of mortality in severe community-acquired pneumonia: A model 
with data on the first 24 h of ICU admission. Med Intensiva. 2013;37(5):308—315. 
doi:10.1016/j.medine.2013.03.002. 

9. Restrepo MI, Mortensen EM, Velez JA, Frei C, Anzueto A. A comparative study of 
community-acquired pneumonia patients admitted to the ward and the ICU. Chest 
2008;133:610–617. 

10. Gutierrez F, Masia M, Rodriguez JC, Mirete C, Soldan B, Padilla S, Hernandez I, 
Royo G, Martin-Hidalgo A: Community-acquired pneumonia of mixed etiology: 



 16

prevalence, clinical characteristics, and outcome. Eur J Clin Microbiol Infect Dis 
2005, 24:377-383. 

11. de Roux A, Ewig S, Garcia E, Marcos MA, Mensa J, Lode H, Torres A: Mixed 
community-acquired pneumonia in hospitalised patients. Eur Respir J 2006, 27:795-
800. 

12. Lim WS, Macfarlane JT, Boswell TC, Harrison TG, Rose D, Leinonen M, Saikku P: 
Study of community acquired pneumonia aetiology (SCAPA) in adults admitted to 
hospital: implications for management guidelines. Thorax 2001, 56:296-301. 

13. Cilloniz C, Ewig S, Polverino E, Marcos MA, Esquinas C, Gabarrus A, Mensa J, 
Torres A: Microbial aetiology of community-acquired pneumonia and its relation to 
severity. Thorax 2011, 66:340-346. http://ccforum.com/content/15/5/R209 

14. Woodhead MA, MacFarlane JT, Rodgers FG, Laverick A, Pilkington R, Macrae AD. 
Aetiology and outcome of severe community-acquired pneumonia. J Infect 1985; 
10:204–210. 

15. Ruiz M, Ewig S, Marcos M, et al. Etiology of community-acquired pneumonia: 
impact of age, comorbidity, and severity. Am J Respir Crit Care Med 1999; 160: 
397–405.  

16. Ruiz M, Ewig S, Torres A, et  al. Severe community-acquired pneumonia: risk factors 
and follow-up epidemiology. Am J Respir Crit Care Med1999; 160: 923–929. 

17. Ewig S, Ruiz M, Mensa J, et al. Severe community-acquired pneumonia. Assessment 
of severity criteria. Am J Respir Crit Care Med1998; 158: 1102–1108. 

18. Moine P, Vercken JB, Chevret S, Chastang C, Gajdos P. Severe community-acquired 
pneumonia. Etiology, epidemiology, and prognosis factors. French Study Group for 
Community-Acquired Pneumonia in the Intensive Care Unit. Chest 1994;105:1487–
95. 

19. Georges H, Leroy O, Vandenbussche C, et al. Epidemiological features and prognosis 
of severe community-acquired pneumococcal pneumonia. Intensive Care Med 1999; 
25: 198–206. 

20. Ewig S, Schafer H, Torres A. Severity assessment in community-acquired 
pneumonia. Eur Respir J 2000; 16:1193–1201. 

21. Fine MJ, Smith MA, Carson CA, et al. Prognosis and outcomes of patients with 
community-acquired pneumonia. A meta-analysis. JAMA 1996; 275: 134–141. 

22. Niederman MS, Mandell LA, Anzueto A, et al. Guidelines for the management of 
adults with community-acquired pneumonia. Diagnosis, assessment of severity, 
antimicrobial therapy and prevention. Am J Respir Crit Care Med 2001;163:1730–54. 

23. British Thoracic Society Standards of Care Committee. BTS guidelines for the 
management of community-acquired pneumonia in adults. Thorax 2001; 56: Suppl. 
4, 1–64. 

24. Niederman MS. Severe community-acquired pneumonia: what do we need to know to 
effectively manage patients? Intensive Care Med1996; 22: 1285–1287. 



 17

25. Zimmerman J, Kramer A, McNair A et al. Acute Physiology and Chronic Health 
Evaluation (APACHE). : ICU length of stay benchmarks for today’s critically ill 
patients. Critical Care Med. 2006; 34:2517-2529.  

26.    British Thoracic Society Standards of Care Committee (2001). "BTS Guidelines for 
the Management of Community Acquired Pneumonia in Adults". Thorax. 56. Suppl 
4: IV1–64. doi:10.1136/thx.56.suppl_4.iv1. PMC 1765992. PMID 11713364.  

 
27. Mandell LA, Marrie TJ, Grossman RF, Chow AW, Hyland RH. Canadian guidelines 

for the initial management of community-acquired pneumonia: an evidence-based 
update by the Canadian Infectious Diseases Society and the Canadian Thoracic 
Society. The Canadian Community-Acquired Pneumonia Working Group. Clin Infect 
Dis 2000; 3: 383–421. 

28. AlOtair HA, Mohammed AH, Mohamed AE, Abdulaziz HA and Muhammad FK 
(2015): Severe pneumonia requiring ICU admission.  Journal of Taibah University 
Medical Sciences 2015 March; 2925(95),1-7. doi.org/10.1016/j.jtumed.2015.03.005 

29. Erdem H, Turkan H, Cilli A, Karakas A, Karakurt Z, Bilge U, et al. Mortality 
indicators in community-acquired pneumonia requiring intensive care in Turkey. Int J 
Infect Dis 2013 Sep;17(9):768-772. doi.org/10.1016/j.ijid.2013.03.015 

30. Lee KH, Hui KP, Tan WC, Lim TK. Severe community acquired pneumonia in 
Singapore. Singapore Med J 1996;37:374-7. 

31. Restrepo MI, Mortensen EM, Velez JA, Frei C, Anzueto A.  A  comparative  study  
of community-acquired  pneumonia  patients  admitted  to  the  ward  and  the  ICU. 
Chest 2008;133:610–7. 

32. Lujan M, Gallego M, Rello J (2006):  Optimal therapy for severe pneumococcal 
community-acquired pneumonia.  Intensive Care Med 2006;32:971–80. 

33. Marrie TJ, Wu L.  Factors  influencing  in-hospital  mortality  in  community-
acquired  pneumonia:  a  prospective  study  of  patients  not  initially  admitted to  the  
ICU.  Chest 2005;127:1260–70. 

34. Bodi M, Rodriguez A, Sole-Violan J, et al. (2005); Community-Acquired Pneumonia 
Intensive Care Units (CAPUCI) Study Investigators. Antibiotic prescription for CAP 
in the ICU: impact of adherence to Infectious Diseases Society of America guidelines 
on survival. Clin Infect Dis. 2005;41:1709–1716. 

35. Kaplan V, Angus DC, Griffin MF, Clermont G, Scott Watson R, Linde-Zwirble WT 
(2002): Hospitalized community-acquired pneumonia in the elderly: age- and sex-
related patterns of care and outcome in the United States. Am J Respir Crit Care Med. 
2002;165:766–772. 

36. Wilson PA. Ferguson J Severe community-acquired pneumonia: an Australian 
perspective. Intern Med J 2005 Dec; 35(12): 699-705. 

37. Rello J, Bodi M, Mariscal D, Navarro M, Diaz E, Gallego M, et al. Microbiological 
testing and outcome of patients with severe community-acquired pneumonia. Chest 
2003; 123:174-180. 



 18

38. Tejerina E, Frutos-Vivar F, Restrepo MI, Anzueto A, Palizas F, Gonza´lez M, et al. 
International Mechanical Ventilation Study Group Prognosis factors and outcome of 
community-acquired pneumonia needing mechanical ventilation. J Crit Care 2005 
Sep; 20(3): 230-238. 

39. El-Solh AA, Sikka P, Ramadan F, Davies J. Etiology of severe pneumonia in the very 
elderly.Am J Respir Crit Care Med 2001; 163: 645-651. 

40. Paganin F, Lilienthal F, Bourdin A, Lugagne N, Tixier F, Genin R, Yvin JL. Severe 
community-acquired pneumonia:  assessment of microbial aetiology as mortality 
factor. Eur Respir J 2004;24:779–85. DOI: 10.1183/09031936.04.00119503 

41. Han-Chung H, Chung-CH, Ying HT, Cheng HL, Meng JH (2004): Outcome analysis 
of patients requiring mechanical ventilation with severe community-acquired 
pneumonia and identified bacterial pathogens. Chang Gung Med J 2005;28:229-36 

42. Woodhead M. Pneumonia in the elderly. J Antimicrob Chemother 1994;34(Suppl 
A):85-92. 

43. Kothe H, Bauer T, Marre R, et al. Outcome of community-acquired pneumonia: 
influence of age, residence status and antimicrobial treatment. Eur Respir J 
2008;32:139-46. 

44. Schneider EL. Infectious diseases in the elderly. Ann Intern Med1983; 98: 395 – 400.  

45. Marik PE. The clinical features of severe community-acquired pneumonia presenting 
as septic shock. Norasept II Study Investigators. J Crit Care 2000;15:85-90.  

46. Khawaja A, Zubairi A, Durrani F and Zafar A (2013): Etiology and outcome of 
severe community acquired pneumonia in immunocompetent adults. BMC Infectious 
Diseases2013,13:94. http://www.biomedcentral.com/1471-2334/13/94 

47. Lim WS, van der Erden MM, Laing R, Boersma WG, Karalus N, Town GI, Lewis 
SA, Macfarlane JT. Defining community-acquired pneumonia severity on 
presentation to hospital: an international derivation and validation study. Thorax. 
2003;58:377–382. 

48. Valencia M, Badia JR, Cavalcanti M, Ferrer M, Agustı C, Angrill J, Garcı  E, Mensa 
J, Niederman MS, and Torres A: Pneumonia Severity Index Class V Patients With 
Community-Acquired Pneumonia. Characteristics, outcomes, and value of severity 
scores. CHEST 2007; 132:515–522. DOI: 10.1378/chest.07-0306 

49. Marrie, TJ and Shariatzadeh MR (2007): Community-acquired Pneumonia requiring 
admission to an intensive care unit; a descriptive study. Medicine2007;86:103–111. 
DOI: 10.1097/MD.0b013e3180421c16 

50. Phua J, See KC, Chan YH, Widjaja LS, Aung NW, Ngerng YJ, Lim TK: Validation 
and clinical implications of the IDSA/ATS minor criteria for severe community-
acquired pneumonia. Thorax 2009;64:598–603. doi:10.1136/thx.2009.113795. 

51. Luna CM, Famiglietti A, Absi R, et al. Community-acquired pneumonia: etiology, 
epidemiology, and outcome at a teaching hospital in Argentina. Chest 2000; 
118:1344–1354. 



 19

52. Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA, Singer DE, Coley CM, 
Marrie TJ, Kapoor WN. A prediction rule to identify low-risk patients with 
community-acquired pneumonia. N Engl J Med 1997;336:243-250.   

53. Bowton DL, Scuderi PE, Haponik EF. The incidence and effect of out-come of 
hypoxemia in hospitalized medical patients. Am J Med1994;97:38–46.  

54. Hasley PB, Albaum MN, Li YH, et al. Do pulmonary radiographic findings at 
presentation predict mortality in patients with community-acquired pneumonia? Arch 
Intern Med1996; 156: 2206 – 2212. 

55. Cillóniz C., Ewig S, Ferrer M, Polverino E, Gabarrús A, Puig J, Mensa J and Torres 
A (2011): Community-acquired polymicrobial pneumonia in the intensive care unit: 
aetiology and prognosis. Critical Care2011,15:R209. 

56. Lim WS, Macfarlane JT (2001): Defining prognostic factors in the elderly with 
community acquired pneumonia: a case controlled study of patients aged¢75 yrs. Eur 
Respir J 2001; 17: 200–205. 

57. Riquelme R, Torres A, El-Ebiary M, et al. Community-acquired pneumonia in the 
elderly: A multivariate analysis of risk and prognostic factors. Am J Respir Criti Care 
Med 1996; 154:1450 – 1455. 

58. Van der Eerden MM, de Graaff CS, Bronsveld W, Jansen HM, Boersma WG. 
Prospective evaluation of pneumonia severity index in hospitalized patients with 
community-acquired pneumonia. Respir Med 2004 Sep; 98(9): 872e878. 
doi:10.1016/j.rmed.2004.02.022 

59. Yoshimoto A, Nakamura H, Fujimura M, et al. Severe  community-acquired 
pneumonia in an intensive care unit: risk factors for mortality. Intern Med 2005; 
44:710 –716 

60. Laterre PF, Garber G, Levy H, Wunderink R, Kinasewitz GT, Sollet JP, Maki DG, 
Bates B, Yan SC, Dhainaut JF; PROWESS Clinical Evaluation Committee. Severe 
community-acquired pneumonia as a cause of severe sepsis: data from the 
PROWESS study. Crit Care Med. 2005;33:952–961. 

61. Memish ZA, Ahmed QA, Arabi YM, Shibl AM, Niederman MS, GCC CAP Working 
Group. Microbiology of community-acquired pneumonia in the Gulf Corporation 
Council states.J Chemother 2007 Oct; 19 (Suppl 1): 17-23. 

 


