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Clinical presentation and predictors of outcome in adult
patients with community-acquired pneumonia

A. B. DEY, K. M. NAGARKAR, VINOD KUMAR

ABSTRACT
Background. Community-acquired pneumonia in adults

has a morbidity and mortality ranging between 10% and 29%.
Increasing age is associated with a higher mortality. The fac-
tors influencing the outcome in elderly patients are thought to
be different from those in young adults. We, therefore, studied
the clinical profile and predictors of outcome in adults with
community-acquired pneumonias.

Methods. Seventy-two consecutive patients with commu-
nity-acquired pneumonia were included in the study over a
period of 18 months. A detailed history was obtained and
physical examination done. A chest X-ray was done to estab-
lish the diagnosis and haematological, biochemical and arte-
rial blood gas estimations were carried out. The data of
survivors and non-survivors as well as those ~ 50 years of age
and <50 years were analysed to determine the clinical profile
and outcome in these groups.

Results. The clinical features, laboratory parameters and
complications from pneumonia were similar in 43 elderly
(group I, age ~50 years) and 29 young (group II, age <50 years)
subjects. Thirty-five per cent of elderly patients and 14% of
young patients succumbed to fulminant sepsis or respiratory
failure (p<0.05). Old age, history of smoking, presence of
chronic obstructive airways disease, late presentation to hos-
pital, systolic and diastolic hypotension, high blood urea, low
serum albumin and development of septic shock were associ-
ated with a higher incidence of complications and a poorer
prognosis. In addition, older patients with a poor outcome also
had symptoms for a longer duration and a poor neutrophilic
response to infection.

Conclusions. The presence of certain factors leads to a
higher incidence of complications and a poorer prognosis.
These factors are good predictors of outcome in adults of all
age groups.
Natl Med J India 1997;10:169-72

INTRODUCTION
Community-acquired pneumonia is one of the commonest infec-
tious diseases in adults all over the world and has a significant
morbidity and mortality (10%-25%)}-3 Mortality rises steadily
with age to up to 33%4 after the age of 65 years. Several studies
have identified clinical and biochemical predictors of mortality at
hospitalizationv and during treatment in hospital." These in-
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elude tachypnoea, diastolic hypotension, septic shock, impaired
alertness, hypoxia requiring mechanical ventilation and raised
blood urea. The predictors of mortality have been reported to
change with increasing age. In elderly patients, the absence of
fever, systolic hypotension, increasing hypoxia and recent uri-
nary incontinence are associated with a poor prognosis.' The
impact of early identification of poor prognosis, use of potent
antibiotics and institution of mechanical ventilation on the out-
come of community-acquired pneumonia has been debated.v'?

We studied the clinical profile and prognostic factors of
community-acquired pneumonia with special reference to elderly
patients. We also compared the clinical profile and laboratory
parameters in young and elderly patients with pneumonia, and
those of survivors and non-survivors.

PATIENTS AND METHODS
Adult patients (age >12 years) with community-acquired pneu-
monia, admitted to a medical unit of the All India Institute of
Medical Sciences, New Delhi, between January 1993 and June
1994 were included in the study. Pneumonia was defined as an
acute respiratory illness with a new, previously unrecorded,
pulmonary shadow on chest X-ray. The disease was considered to
be community-acquired if the patient was hospitalized with the
disease or developed symptoms and signs of pneumonia within 48
hours of hospitalization. Patients were evaluated in the following
manner: (i) detailed history, (ii) physical examination, (iii) chest
X-ray to establish the diagnosis of pneumonia, (iv) complete
haematological and biochemical profile, and (v) arterial blood gas
estimation. All patients had microbiological investigations done
including blood culture and sputum Gram stain and culture. Treat-
ment was initiated with broad spectrum antibiotics pending
microbiology reports. Mechanical ventilation was provided when-
ever indicated. Complications arising during hospitalization were
treated symptomatically.

Statistical analysis
For statistical analysis patients were divided into two groups:
group I consisted of patients aged 50 years or more, and group II
of those who were less than 50 years of age. The statistical
methods applied were Chi-square test for dichotomous variables
and Student t-test for continuous variables. The computer soft-
ware 'Microstat' was used for analysis. Those quantitative vari-
ables which were highly skewed were compared using Wilcoxon
rank sum test.

RESULTS
Patients
Seventy-two consecutive patients (46 males: 26 females, mean
age 50.6 years, range: 18-80 years) were diagnosed to have
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community-acquired pneumonia as per defined criteria. Fifty-
seven (80%) of them were hospitalized during the autumn and
winter seasons, Forty-three (60%) patients were aged 50 years or
more [group I: 31 males and 12 females; mean (SD) age: 61.4(9.4)
years]. Twenty-nine patients were less than 50 years of age [group
II: 15 males and 14 females; mean (SD) age 34.2 (9.6) years].
Twenty-nine (67%) patients in group I and 7 (24%) in group II
were smokers (p<O.OI). Thirty-five (81%) patients in group I and
13 (45%) in group II had pre-existing respiratory disease (p<O.OI).
Twenty-three (54%) patients in group I and 8 (28%) in group II
had co-existing non-respiratory illnesses (p<0.05; Table I).

Clinical features
Only 4 (9%) patients in group I and 2 (7%) in group II had received
antibiotic treatment prior to hospitalization. Respiratory symp-
toms such as cough, expectoration, dyspnoea and chest pain were
present in 41 (95%) patients in group I and in all the patients in
group II. Thirty-three patients (77%) in group I and 23 (79%) in
group II had fever as the presenting complaint.

Forty-six patients, 31 (72%) in group I and 15 (52%) in group
II, had temperature above 39°C at presentation. Tachycardia,
tachypnoea and systolic hypotension were present in equal pro-
portions in both groups. Diastolic hypotension occurred in 15
(35%) patients in group I and in 7 (24%) in group II. Localized
crepitations were detected in 8 (19%) patients in group I and 10
(35%) patients in group II. However, widespread bilateral signs
were present in 31 (72%) patients in group I and 8 (28%) in group
II (p<0.05). Eight patients (19%) in group Iand 4 (14%) in group
II had cardiomegaly. Hepatomegaly and splenomegaly were
detected in 40% and 14% of patients, respectively. Ascites and
paralytic ileus occurred in one patient each in both groups. Fifteen
patients (35%) in group I and 8 (28%) in group II had impaired
alertness.

Investigations
Thirty-two patients had polymorphonuclear leucocytosis-17
(40%) in group I and 15 (52%) in group II (p>0.05). Thirty-five
patients had blood urea levels above 38 mg/dl (upper limit of
normal for the laboratory); 23 of them (54%) in group I and 12
(41%) in group II. Fifteen patients in group I had serum albumin
levels lower than 2.5 g/dl compared to 2 in group II (p=O.013).

TABLE I. Pre-existing diseases in patients with community-
acquired pneumonia

Group Respiratory diseases (n) Non-respiratory diseases (n)

COAD(27)
Bronchial asthma (2)
Pulmonary tuberculosis (2)
Interstitial lung disease (2)
Bronchiectasis (1)
Cor pulmonale (6)

Hypertension (6)
Diabetes mellitus (5)
Coronary artery disease (5)
Myelodysplastic syndrome (2)
Non-Hodgkin's lymphoma (2)
Chronic myeloid leukaemia (I)
Chronic lymphocytic leukaemia (I)
Rheumatoid arthritis (I)
Dilated cardiomyopathy (1)
Rheumatic heart disease (2)
Hypertension (2)
Chronic renal failure (I)
Diabetes mellitus (1)
Chronic myeloid leukaemia (1)
Systemic lupus erythematosus (I)

II Bronchial asthma (7)
COAD(4)
Pulmonary tuberculosis (2)

COAD chronic obstructive airways disease
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Twenty-nine patients (40%)-18 (42%) in group I and 11 (38%)
in group II-had hypoxia (Pa02 <60 mmHg). Nineteen patients
had carbon dioxide retention (paC02 >50 mmHg)-13 (30%) in
group land 6 (21%) in group II. Chest X-ray was more specific in
localizing the disease and radiological features were similarly
distributed in both the groups. A causative organism was detected
in 11 patients (7 in group I and 4 in group II); blood culture being
positive in 3 out of 14 cases (21%) and sputum culture in 10 out
of 60 (17%). The commonest organism detected was Streptococcus
pneumoniae in 6 (55%) and Klebsiella pneumoniae in 3 (27%).

Treatment and outcome
Sixty patients (83%) received a combination of ampicillin or a
cephalosporin with an amino glycoside till clinical cure and with
significant radiological clearance. Six patients in each group were
treated with a single antibiotic. Penicillin was prescribed more
often in younger patients (8 in group II and 2 in group I). Seven
(10%) patients received ciprofloxacin mostly in combination
with other antibiotics. Supplemental oxygen was provided to 43
patients.

Seven patients (16%) in group I and 6 (21%) in group II
developed acute respiratory failure (severe hypoxia despite oxy-
gen administration). They were intubated and mechanically ven-
tilated. Six of them (4 in group I and 2 in group II) died. Sixteen
patients had features of septic shock (persistent hypotension and
multi-organ failure) at admission or developed them during
hospital stay. In 5 patients who had septic shock, the infecting
organisms were identified (S. pneumoniae in 3, K.pneumoniae in
1 and Pseudomonas aeruginosa in 1). Despite aggressive man-
agement with life-support measures, 10 of them (8 in group I and
2 in group II) died. Three patients in group I died after 2 weeks of
hospitalization due to frail health and secondary infection. Over-
all, 19 (26%) out of 72 patients died. The mortality among elderly
patients was significantly higher; 15 (35%) in group I and 4 (14%)
in group II (p=0.04). Thirteen (68%) of these died within 4 days
of hospitalization, 7 (37%) within 48 hours and 5 (26%) within 24
hours of hospitalization.

The clinical features of pneumonia, investigations and out-
come in both the groups are presented in Table II.

Prognostic markers
Univariate analysis for indicators of mortality showed that age
more than 50 years, history of smoking, presence of COAD,
systolic blood pressure <90 mmHg, diastolic blood pressure
<60 mmHg, blood urea levels >38 mg/dl and serum albumin <2.5
g/dl at the time of hospitalization and development of septic shock
during hospital stay predicted death for all age groups (Table III).
In elderly subjects, the indicators of poor prognosis were systolic
blood pressure <90 mmHg, diastolic blood pressure <60 mmHg,
blood urea levels >38 mg/dl and serum albumin <2.5 g/dl at the
time of hospitalization and development of septic shock during
hospital stay. In addition, elderly non-survivors had a longer
duration of symptoms at the time of presentation and poor
neutrophil response to infection (Table IV).

DISCUSSION
Patients with community-acquired pneumonia were more fre-
quently above 50 years of age (60%). Compared to younger
patients, elderly patients had a higher prevalence of smoking
(p<O.OI) and an underlying chronic respiratory (p<O.OI) or non-
respiratory disease (p<0.05). A higher prevalence of smoking and
pre-existing respiratory and non-respiratory diseases have been
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TABLEII. Clinical manifestations in community-acquired
pneumonia

Manifestations Group I (43) Group II (29)

Duration of symptoms (days)
Cough
Dyspnoea
Temperature ("C)
Respiratory rate per minute
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Cyanosis
Diffuselbilateral chest signs
Altered sensorium
Haemoglobin (g/dl)
Total leukocyte count (cmm)
Polymorphs (%)
Blood urea (mg/dl)
Serum albumin (g/dl)
PaO, (mmHg)
PaC02 (mmHg)

Chest X-ray
Lobar consolidation
Localized infiltration
Bilateral infiltration

Acute respiratory failure
Septicaemia
Death
Hospital stay (days)

12.4±10.8
40 (93)
33 (77)
37.9±1
34±11

117.4±26.2
73.l±IS
IS (3S)
31 (72)
IS (3S)

11.2S±2.8
I 3697±13S22
66.9±12.S6
S2.7±40.S
3.11±0.91
6S.8±16.S
48±16.9

11.2±1O.6
27 (93)
20 (69)

38.2±1.3
34.6±12.l
II7.9±24.4
72.4±II.S

3 (10)
8 (28)*
8 (28)

11.2S±2.4
I 2220±6222
69.6±20.8
4S.4±37.9
3.3S±0.64
69.3±13.6
4S.2±IS.4

18 (42)
17 (40)
8 (19)

7 (16)
IO (23)
IS (3S)

9.77±9.42

12 (42)
II (38)
6 (21)

6 (21)
6 (21)

4 (14)*
11.3I±S.37

*p<O.OS Figures in parentheses indicate percentage Continuous
variables are presented as meanj standard deviation There was no
significant difference between the groups in other variables

reported earlier in elderly patients,' indicating an association
between respiratory tract infection and diseased lungs and smok-
ing. The susceptibility to infection was probably also increased by
the presence of immunocompromised conditions such as haemato-
logical malignancies, diabetes and chronic renal failure in elderly
patients.

The presenting symptoms of pneumonia were similar in both
groups of patients. Contrary to earlier reports," respiratory symp-
toms and fever were frequently seen in elderly patients. Atypical
manifestations such as a fall, immobility and incontinence were
not encountered. Most studies on respiratory tract infection stress
the importance of these symptoms in very old and frail patients as
markers of sepsis. The patients in this study were not very old or
so frail as to present atypically. However, more of the elderly
patients had altered sensorium atpresentation compared to younger
patients though this difference was not statistically significant.
Physical manifestations did not differ between the two groups.
However, chest signs were bilateral and diffuse in elderly patients
possibly because of pre-existing lung diseases. Most laboratory
parameters, except serum albumin, were similar in both groups of
patients. A higher number of elderly patients had low serum albu-
min compared to the younger patients. It has been observed that
serum albumin levels tend to decline with age!' possibly due to
reduced synthesis by the ageing liver.'? Probably other serum pro-
teins including those required for phagocytosis (e.g. fibronectin)
are also deficient in elderly subjects and this may contribute to the
higher mortality.

In this study, a microbiological diagnosis could be made in
only 15% of cases. Consequently, treatment was mostly empirical
with a combination of beta-lactam and aminoglycoside antibio-

TABLEIII. Predictors of poor outcome in patients with
community-acquired pneumonia

Factor Survivors (S3) Non-survivors (19) p value

Continuous variables
Systolic BP (mmHg) 122.6±24.9 108.7±21.3 0.002
Diastolic BP (mmHg) 76.3±12.9 63.4±10.7S <0.001
Serum albumin (g/dl) 3.S6±0.63 2.22±0.38 0.004
Blood urea (mgldl) 36.4±22.8 87.0±SI.2 <0.001

Dichotomous variables
Age >SO years 28 (S3) IS (79) 0.046
Smokers 22 (42) 14 (74) 0.016
Chronic obstructive 19 (36) 12 (63) 0.039

airways disease
Systolic BP <90 mmHg 9 (17) 10 (S3) 0.006
Diastolic BP <60 mmHg 9 (17) 13 (68) <0.001
Blood urea >38 mgldl IS (28) 13 (68) O.OOS
Serum albumin <2.S gldl 3 (S.7) 14 (74) <0.001
Septic shock 6 (II) 10 (S3) <0.001

BP blood pressure Continuous variables are presented as mean±standard deviation
Dichotomous variables are presented as number and percentage in parentheses

TABLEIV. Predictors of poor outcome in elderly patients with
community-acquired pneumonia

Factor Survivors (28) Non-survivors (IS) p value

Continuous variables
Duration (days) 6.S±12 IS.S±9.S <0.001
Systolic BP (mmHg) I 23.2±26.4 106.7±22.8 0.02
Diastolic BP (mmHg) 78.6±14 62.9±11.2 <0.001
Polymorphs (%) 69.6±8.4 61.8±17.1 0.02
Serum albumin (g/dl) 3.61±0.73 2.l9±0.27 <0.001
Blood urea (mg/dl) 39.2±27.l 77.9±49.6 <0.001

Dichotomous variables
Systolic BP <90 mmHg 4 (14) 8 (S3) 0.018
Diastolic BP <60 mmHg S (18) 10 (67) 0.004
Blood urea >38 mg/dl 9 (32) 14 (93) <0.001
Serum albumin <2.S g/dl 3 (II) 12 (80) <0.001
Septic shock 2 (7) 8 (S3) 0.002

BP blood pressure Conti~uous variables are presented as meanj-standard deviation
Dichotomous variables are presented as number and percentage in parentheses

tics. Combination chemotherapy has been recommended by the
American" and British" Thoracic societies for community-
acquired pneumonia, recognizing the poor probability of arriving
at an aetiological diagnosis in most hospitalized patients. Mech-
anical ventilation was provided to patients with acute respiratory
failure (54% survival). Similar results have been reported ear-
lier.6•9 However, more than half the elderly patients who needed
mechanical ventilation died. Poor results from mechanical venti-
lation in elderly patients have also been reported previously.v'"
Septic shock as a complication of pneumonia was associated with
high and early mortality (within 4 days of hospitalization) and has
been reported earlier. 6,8 It has been generally accepted that though
antibiotic therapy has significantly improved the outcome of
patients with pneumonia, death from septicaemia has not shown
a similar trend. IS The mortality rates in our study for different age
groups were similar to those in previously reported studies.':"

Pneumonia has been recognized as a heterogeneous syndrome
with a variable outcome. Attempts have been made to identify
patients with a better outcome early so as to provide them inten-
sive therapy in an attempt to improve survival. Farr et at. identi-
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fled 75 variables from the literature which influenced mortality
from pneumonia.' However, the prognostic factors identified by
the British Thoracic Society study, such as tachypnoea (respira-
tory rate >30 per minute), diastolic blood pressure >60 mmHg and
blood urea >7 mmollL, were most consistent.v Most variables
detected in the present study such as old age, history of smoking,
presence of COAD, late presentation to hospital, systolic and
diastolic hypotension, raised blood urea, low serum albumin and
development of septic shock, have been reported earlier.' Their
correlation with death is not unexpected. They indicate a higher
risk of respiratory infection and poorer outcome in elderly sub-
jects, especially smokers and those with smoking-related airway
disease. While fulminant infection due to late treatment, poor
neutrophil response or inadequate phagocytosis lead to septic
shock, hypotension and raised blood urea are indicative of mul-
tiple-organ failure due to septicaemia. 16

Ageing predisposes to a higher risk of respiratory tract infec-
tion in individuals with smoking-related lung diseases and debili-
tating non-respiratory diseases. Though the manifestations and
complications are similar in all age groups, the mortality increases
steadily with age. Fulminant sepsis and subsequent multi-organ
failure are the most frequent events before death.
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