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ABSTRACT

Introduction: Lung abscess is a commonly encountered entity in South-East Asia but not much data
regarding its outcome is available. The objective of this study was to identify the factors associated
with increased mortality in patients diagnosed with lung abscess in a tertiary care center of Karachi,
Pakistan.

Methods: A retrospective case analysis was performed via hospital records, on patients admitted with
lung abscess between January 2009 and January 2011 at the largest state-owned tertiary care centre in
Karachi, Pakistan. Out of the 41 patients hospitalized, 17 could not survive and were evaluated for
clinical, radiological and microbiological factors to determine association with heightened mortality.

Results: Mortality due to lung abscess stood at 41.4% (17 of 41 cases). Adult male patients were
found to have higher mortality with 13 out of 17 (43%) dead patients being male. A majority (21/41,
51.2%) of the cases belonged to the 41-60 year old age group. Highest mortality was seen in patients
<20 years of age (3/4, 75%). Patients with blood sugar levels of >200 mg/dL (56%) succumb to
disease. Patients with a positive history of smoking, diabetes mellitus, and alcohol intake expressed
mortality rates of 44%, 56%, and 50% respectively; while 29.4% of the mortalities were positive for
Pseudomonas aeruginosa on sputum culture. A significant association was found with elevated
mortality and low haemoglobin levels at time of admission; mortality was 58% ( p=0.005) in patients
with Hb less than or equal to 10 mg/dL.

Conclusions: The risk factors involved with heightened mortality included male gender and history
of smoking, diabetes and alcohol intake. High blood sugar levels and detection of Pseudomonas
aeruginosa on sputum cultures were also implicated. Anemia (Hb level less than or equal to 10mg/
dl) was statistically significant predictive factor for increased mortality.
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INTRODUCTION

Lung abscess can be defined as a necrotic cavitary
lesion of the lung parenchyma containing pus.’ Although
lung abscess was found to have high mortality, 15 to
20%, as shown in literature published in mid-eighties,?®
due to advancement in diagnostic and therapeutic fields

most recent data has shown a significant improvement
in prognosis with mortalities not exceeding to more
than 5%."® Not much data regarding prognosis and
outcome of lung abscesses diagnosed in South-east
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Asia is available despite the fact that it is a commonly
encountered entity here because it is a high incident
area for respiratory illnesses. Studies from different
parts of the world have shown that patients with lung
abscess who are males, in higher age groups, immune
deficient, anemic have poor prognosis especially those
with presence of multiple factors.? 3713 This study was
undertaken to see the factors which can be implicated in
poor prognosis of patients diagnosed with lung abscess
in Pulmonary Medicine department of one of the biggest
public tertiary care centers of Pakistan.

METHODS

This is a retrospective study of 41 cases diagnosed
with lung abscess admitted in Department of Chest
Medicine of Jinnah Postgraduate Medical Center,
Karachi, Pakistan from January 2009 to January 2011.
These patients were diagnosed on the basis of clinical
(fever, cough with sputum, hemoptysis, clubbing) and
radiological findings (chest x-ray showing cavitary lesion
of lung parenchyma with air fluid level). A proforma was
used to record demographics, comorbid conditions like
diabetes, past history particularly of TB, smoking habit
and laboratory data like hemoglobin (Hb) levels, white
cell count, sputum for AFB smear and routine culture of
all these patients from hospital files. Data was entered
and analyzed through SPSS version 17. Proportions
and mean and standard deviation were calculated for
categorical and continuous variables respectively. Chi
square test and fisher exact was applied to assess
association between risk factors and mortality in lung
abscess.

RESULTS

Mean age of lung abscess patients in this study was
found to be 44 years (SD 15 years) and 30 out of
41(73.2%) were males. Most common age group
affected was between 41-60 years (51.2%) followed
by 20-40 years (29.3%). Among 41 sampled patients
17 (41.4%) could not survive and rest (58.5%) were
discharged.

Among male patients, 17 (57%) survived and among
females seven (64 %) survived. Mortality was highest in
patients younger than 20 years of age where three out
of four (75%) patients expired. Twenty seven patients
(65.9%) were smokers and six (15%) were alcoholic
(Table 1).
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Table 1. Baseline characteristics of patients with
lung abscess (N=41).
Total n
Variables (%) n (%) n (%)
n=41 Discharged Expired
Mean + SD
Age (years) 44+15.9
<20 4 (10) 1 (25) 3 (75)
20-40 12 (29) 8 (67) 4 (33)
41-60 21 (51) 12 (57) 9 (43)
>60 4 (10) 3 (75) 1 (25)
Sex
Male 30 (73) 17 (57) 13 (43)
Female 11(27) 7 (64) 4 (36)
History of smoking
Yes 27 (66) 15 (56) 12 (44)
No 14 (34) 9 (64) 5 (36)
History of sinusitis
Yes 11(27) 5 (55) 6 (45)
No 30 (73) 19 (63) 11 (37)
History of alcohol intake
Yes 6 (15) 3 (50) 3 (50)
No 35 (85) 21 (60) 14 (40)
History of diabetes
;25 18 (44) 8 (44) 10 (56)
23 (56) 16 (70) 7 (30)
History of tuberculosis
;‘ZS 16 (39) 11 (69) 5 (31)
25 (61) 13 (52) 12 (48)
Hb level
<7 4 (10) 2 (50) 2 (60)
7-10 22 (54) 9 (41) 13 (59)
>10 15 (36) 13 (87) 2 (13)

On analysis of complete blood count in these patients
it was observed that significant relationship (p-value
0.005) existed between anemia (Hb <10 mg/dl) and
mortality. There were 26 (63%) patients with Hb
level equal to or less than 10 mg/dl out of whom 15
(58%) expired. Surprisingly history of TB or presence
of active TB was not revealed as a significant factor
(p-value 0.34) among these patients. There were 16
(39%) patients who gave history of tuberculosis out of
whom five (31%) expired. History of smoking, alcohol,
diabetes were insignificant risk factors affecting survival
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in our study (Table 2).

Table 2. Associations of risk factors with mortality among lung abscess patients (n=41).

Variables n (%) n (%) n (%) P-value
Total (n=41) Discharged Expired

SOCIO-DEMOGRAPHIC FACTORS

‘igjré"j:;‘:'; 16 (39) 9 (56) 7 (44) 081

> 40 years 25 (61) 15 (60) 10 (40)

f/l:’l‘e 30 (73) 17 (57) 13 (43) 0.73
11 (27) 7 (64) 4 (36) '

Female

PAST HISTORY AND FAMILY HISTORY

History of smoking

Yes 27 (66) 15 (56) 12 (44) 0.59

No 14 (34) 9 (64) 5 (36) '

History of alcohol intake

Yes 6 (15) 3 (50) 3 (50) 0.67

No 35 (85) 21 (60) 14 (40) '

:—(I:esstory of diabetes 18 (44) 8 (44) 10 (56) 012
23 (56) 16 (70) 7 (30) '

No

:—(I:asstory of tuberculosis 16 (39) 11 (69) 5 (31) 03
25 (61) 13 (52) 12 (48) '

No

LABORATORY FINDINGS

Hb level (mg/dl)

<10 26 (63) 11 (42) 15 (58)

>10 15 (37) 13 (87) 2 (13) 0.005

TLC level

<11 14 (34) 9 (64) 5 (36) 0.59

>11 27 (66) 15 (56) 12 (44) '

RBS level

< 200 25 (61) 17 (68) 8 (32) 0.12

>200 16 (39) 7 (44) 9 (56) '

DISCUSSION

This study shows that lung abscess continues to
exhibit high mortality as observed in previous studies.?®
Although there has been some recent data to suggest
decline in mortality,”® our finding does not correlate
with the observation. The reason for this high mortality
can be many folds ranging from socio-economic
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factors, late presentation to the hospital, presence
of comorbidities etc. It has been described in various
studies that patients with multiple risk factors show
poor prognosis as compared to those with single or
none.2%71 Similar observation has been made in the
study by Perlman et al with mortality reaching to
75% in patients with predisposing factors.® Our study
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corroborates with this observation. Mortality in our
analysis was found to be quite high (41.4%) affecting
male gender more than females. Although reason of
high mortality in this case can be explained on the basis
that lung abscess itself was found to be more common
in this group. Hirshberg,? Solh et al,’? and Ai-His Hsu
et al,’ show similar observation in their study. Data
published by Ai-His Hsu et al,"™ shows 14% mortality
with male predominance (86%) in an analysis of 123
patients diagnosed as having lung abscess.

An important factor observed in the analysis was
history of smoking with 44% of the expired population
being smokers. History of chronic smoking has been
found in previous studies; 57.5% in data published by
Bhattacharyya et al,' while Hirsberg,? had 37 % patients
with COPD in his analysis. Studies done in Japan and
Taiwan had 75%,'® and 57%,'® smokers respectively
with lung abscess in their studies. In all these studies,
relation to mortality was not studied.

Diabetes mellitus has been reported as a recognized
predisposing factor of Ilung abscess in various
studies,*'31%16 incidence of diabetes was found to be
44% in our study making 56% of the expired group.
Diabetes was found to be present in 31% patients of
lung abscess in findings published by Wang et al,'®
37% in patients with complicated abscess in a study
done in Taiwan,'® 22.9% among Japanese patients.'®
Although diabetes was found to be most common risk
factor among patients of lung abscess in Taiwan, it was
not shown to have any relation to mortality as only two
patients died during admission,'® which is in contrast
with our observation (10 out of 18 diabetics expired).
Other studies have not reported any relation to mortality
among diabetics with lung abscess.

Another observation was high mortality among those
patients who had raised blood sugar levels at admission
whether known diabetics or not (56%). Raised sugars
can be representative of severe infection leading to
death in these patients.

Use of alcohol has been found to be associated with
increased incidence of lung abscess through many
studies,*'317 as it impairs immunity,*'”'® and also
because alcohol users are prone to vomit which can
lead to aspiration.* The incidence is reported as 67 %
in an analysis of 50 cases by Robert L Hackney,'’
19% in study by Hagan,* 70.2% in an study done on
cases diagnosed from 1968 to 2004 in Brazil," 30% in
simple abscesses in Taiwan diagnosed from 1990 to
2003."® Most recent data in this regard is published by
Bhattacharyya with 22.5% alcohol users,’ and 16.6%
in a study from Japan.'® These results are in accordance
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with our findings showing 15% patients having history
of alcohol use though this figure may not be accurate as
many patients hesitate in admitting the use of alcohol in
Pakistan. Among those who expired, 50% were found
to be alcohol users in this analysis. Despite being found
as a common predisposing factor, effect of alcohol on
mortality has not been documented in literature so this
result cannot be evaluated in light of findings in other
studies.

It was observed that 23% of the diagnosed cases were
found to have active TB while 39% had history of TB in
past. Among expired group, 17.6% (3/17 patients) had
active TB while 31% (5/17) reported to have previous
TB. A study from South Africa on 34 patients with lung
abscess revealed seven (21%) having tuberculous lung
abscess diagnosed via percutaneous lung aspiration
and protected specimen brush through fibreoptic
bronchoscopy.?° Many patients were reported to have
chest X-ray features compatible with past TB,2° similar
results have been reported in Singapore (21 %) and Hong
Kong (12%) reflecting high incidence of tuberculous
abscess in Asia.?"?® In the analysis by Bhattacharya,'*
incidence of TB in lung abscess patients was reported
to be 25% (30 patients of 120) out of whom 18 were
diagnosed by sputum for AFB smear and rest through
BAL fluid smear and culture. Disease outcome was not
included in the analysis.™

Our study shows comparable result for incidence
of TB in lung abscess but mortality is comparatively
higher in these patients compared to South African
study,?® where only single death was reported out of
34 patients. Since only AFB smear of sputum was
taken into account as sputum for AFB culture, results
were not available and more invasive techniques were
not performed for diagnosis, the incidence of TB and
reported mortality may have been higher than what was
observed in this analysis, taking into consideration the
high incidence of TB in Pakistan.

The results of sputum culture showed a wide range
of organism with Pseudomonas aeruginosa being the
most common one (29.3%). Among expired group this
was also the most common pathogen (5/17, 29.5%)
which is in concordance with the obseravation made by
Hirshberg et al.?

This study shows anemia to be a significant risk factor
predicting moratlity in lung abscess pateints (p-value
0.005). Similar observation was made by Hirshberg et
al, showing higher mortality in patients with Hb level <
10mg/dl on admission (p=0.0008) although, as also
noticed by Hirsberg, this can be due to poor underlying
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condition of the patient leading to higher mortality.?

The major weakness of the study was that it was a
retrospective observation of cases admitted in our
hospital over a period of two years to see the trends
in lung abscess patients in relation to mortality in this
part of world. Prospective studies need to be done to
better understand the causative factors responsible for
high mortality in lung abscess cases so that they can be
addressed appropriately.

CONCLUSIONS

From the present study it is concluded that male gender,
history of diabetes and smoking, high blood sugar
level at presentation and presence of Pseudomonas
aeruginosa on sputum culture are important risk factors
predicting mortality in patients with lung abscess. Hb
level of less than or equal to 10 mg/dL was found to be
a statistically significant predictive factor for increased
mortality with a P-value <0.005.
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