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Abstract Background: Community- acquired pneumonia

who have comorbidities. Diabetes mellitus is associated with inc

effect on immunity and thus may affect pneumonia outcomes. 

profile and outcomes of community

cross-sectional observational study done in a tertiary care hospital over one year. We studied 115 adult patients who were 

hospitalized with a diagnosis of pneumonia and had pre

diabetes. They were evaluated by clinical history, physical examination, chest X ray, blood investigations, sputum smear 

and culture. Blood sugars were done on admission and monitored frequently during hospital stay. Empirical antibiotic 

therapy was started till any definite microorganism with drug sensitivity patterns were identified, followed by specific 

therapy. Patient outcomes were recorded. 

had type 1 diabetes. Cough was the commonest symptom of pneumonia in both groups followed by dyspnea. Commonest 

chest radiographic pattern was multilobar lung involvement in type 1 DM and predominantly lower lobe involvement in 

type 2 DM. Mycobacterium tuberculosis was found to 

DM cases, while S. pneumonia was commonest organism in type 2 DM patients (34%). There were 15 deaths in the study 

(13.04%). Mean HbA1c was high (11.9%) in the mortality group. 

symptoms of pneumonia rather than fever. Pulmonary tuberculosis was the commonest cause of pneumonia in T1DM 

patients and TB should be borne in mind as a cause of pneumonia in diabetic patients. Uncontrolled hyperglycemia was 

associated with poorer outcomes as were impaired consciousness, leucocytosis and raised BUN.
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INTRODUCTION 
Diabetes mellitus is a metabolic syndrome characterized 

by chronic hyperglycemia with disturbance of 

carbohydrate, fat and protein metabolism associated with 
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acquired pneumonia may cause significant morbidity and mortality, especially in patients 

who have comorbidities. Diabetes mellitus is associated with increased susceptibility to infection due to its deleterious 

effect on immunity and thus may affect pneumonia outcomes. Objective: To study the clinical, etiological, radiological 

profile and outcomes of community- acquired pneumonia in patients having diabetes mellitus. 

sectional observational study done in a tertiary care hospital over one year. We studied 115 adult patients who were 

hospitalized with a diagnosis of pneumonia and had pre-existing diabetes or who were first time dete

diabetes. They were evaluated by clinical history, physical examination, chest X ray, blood investigations, sputum smear 

and culture. Blood sugars were done on admission and monitored frequently during hospital stay. Empirical antibiotic 

py was started till any definite microorganism with drug sensitivity patterns were identified, followed by specific 

therapy. Patient outcomes were recorded. Results: Out of 115 patients, 88 (76.5%) had type 2 diabetes and 27 (23.4%) 

ugh was the commonest symptom of pneumonia in both groups followed by dyspnea. Commonest 

chest radiographic pattern was multilobar lung involvement in type 1 DM and predominantly lower lobe involvement in 

type 2 DM. Mycobacterium tuberculosis was found to be the commonest organism causing pneumonia in 85% of type 1 

DM cases, while S. pneumonia was commonest organism in type 2 DM patients (34%). There were 15 deaths in the study 

(13.04%). Mean HbA1c was high (11.9%) in the mortality group. Conclusions: Cough and dyspnea were predominant 

symptoms of pneumonia rather than fever. Pulmonary tuberculosis was the commonest cause of pneumonia in T1DM 

patients and TB should be borne in mind as a cause of pneumonia in diabetic patients. Uncontrolled hyperglycemia was 

associated with poorer outcomes as were impaired consciousness, leucocytosis and raised BUN.
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Diabetes mellitus is a metabolic syndrome characterized 

by chronic hyperglycemia with disturbance of 

carbohydrate, fat and protein metabolism associated with 

absolute or relative deficiency in insulin 

insulin action
1
.
 
It is associated with high morbidity and 

mortality. It is estimated that by 2020, India will harbor 

the largest number of diabetic patients in the world. DM 

is often regarded as an independent risk factor for 

development of a lower respiratory tract infection, the 

spectrum of which includes pneumonia, lung abscess, 

pleural effusion, empyema, etc. Pneumonia in itself is a 

serious illness associated with considerable morbidity and 

mortality, and any associated condition decre

body’s immunity may lead to severe disease and worse 

outcomes. There is enough evidence in literature to 

suggest that lungs can be affected by hyperglycemia as 

are kidneys, heart, eyes. Host defenses are weakened in 

diabetes due to impaired chemo

bactericidal activity and reduced number of circulating 
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monocytes.
2
 Defective neutrophil functions reverse 

following treatment with insulin.
3
 Lungs are being 

increasingly seen as target organ of damage by chronic 

hyperglycemia.
4
 Infections due to S. aureus, Gram 

negative bacteria and Mycobacteria occur with increased 

frequency in diabetic patients. DM increases the risk of 

community acquired pneumonia(CAP) besides increasing 

the morbidity and mortality in CAP.
5
 Diabetic patients 

have a 2-6 fold high incidence of TB. Pulmonary TB can 

also have clinical presentation similar to CAP, is likely to 

be more extensive, less symptomatic and possibly multi 

drug resistant, leading to delayed diagnosis and more 

complications.
6
 Present study was aimed at studying the 

clinical, radiological, etiological profile and outcome of 

CAP in diabetic patients and also assessing the impact of 

hyperglycemia on mortality. 

 

MATERIAL AND METHODS 
This was a cross-sectional observational study in a 

tertiary care hospital done over a period of one year, 

aimed at studying the clinical, etiological and radiological 

profile of community acquired pneumonia in patients 

with diabetes mellitus. The study also included etiology 

of CAP and outcome of patients.115 patients were 

included in the study. Adult patients who were 

hospitalized with a diagnosis of pneumonia and were 

having pre-existing diabetes or who were first time 

detected to have diabetes were included in the study. 

Patients with aspiration pneumonia, those with 

concomitant cardiac failure were excluded from the 

study. Written informed consent was taken from all 

patients included in the study. 
Pneumonia was defined as presence of an infiltrate on 

chest radiograph along with one of the following: 

(a) symtoms of acute lower respiratory tract illness 

for <1 week (i.e. cough, dyspnea or pleuritic 

chest pain) 

(b) Atleast one systemic feature ( temperature > 

37.7º C, chills and rigors, malaise) 

(c) New focal chest signs on examination ( bronchial 

breath sounds, crepitations) 

DM was diagnosed based on ADA criteria: 

(a) Symptoms of DM plus random blood sugar level 

> 200 mg% 

(b) Fasting blood sugar > 126 mg% or  

(c) HbA1C > 6.4% or 

(d) 2 hours plasma glucose > 200 mg% during 

OGTT 

Clinical history, demographic data, examination findings, 

blood investigations, microbiological data, radiological 

data from X rays, and patient outcomes were recorded. 

Random blood sugars were done on admission and 

repeated as necessary. Patients were started on empirical 

antibiotic therapy till sputum culture and drug sensitivity 

results were available following which organism specific 

therapy was started. Antibiotic therapy consisted of a beta 

lactam antibiotic with a macrolide antibiotic 

(Azithromycin). Patients developing complications like 

hypotension, hypoxemia requiring assisted ventilation or 

hyperglycemic crises were managed in ICU. Duration of 

antibiotic treatment was 7 to 14 days. Blood sugars were 

maintained below 180 mg% using subcutaneous or 

intravenous insulin therapy. Patients were assessed for 

end organ damage by fundoscopy, monofilament test, 

ECG and presence of microalbuminuria. 

 

RESULTS 
Demographic data (Refer Table 1)  

Total 115 patients were enrolled out of which 88 patients 

(76.5%) had type 2 diabetes (T2DM) and 27 patients 

(23.4%) had type 1 diabetes (T1DM). Out of the 27 

patients of type 1 DM, majority of patients (66.6%) were 

in the age group of 10 to 20 years. Majority of patients 

(67%) with type 2 DM were in the age group of 41 to 50 

years. (Table 1) There were more number of males than 

females affected with diabetes and Community acquired 

pneumonia (67.8%). Duration of DM was taken as the 

time since the first documented diagnosis. Duration of 

DM was less than 10 years in 81% of type1 DM patients 

and in 85.2% of T2DM patients. 18 patients were newly 

diagnosed with diabetes during present admission of 

which 4 had T1DM and 14 had T2DM. 

Clinical features and etiological agents (Refer Tables 

1,2 and 3) 
Cough was the commonest symptom of pneumonia in 

both forms of diabetes patients (81.4% in T1DM and 94% 

in T2DM) followed by dyspnea. Fever was noted in 

33.3% of T1DM and 35.2% of T2DM patients. Evidence 

of type 1 respiratory failure was present in 33% of T1DM 

patients and all except one required ventilatory support. 

Mean duration of ventilation was 3 days in type1 and 5.3 

days in T2DM patients. Hypotension (Systolic Bp < 90 

mmHg) was present in 25.9% of pneumonia patients with 

T1DM and in 44.3% of T2DM patients. Mean duration of 

inotropic support was 2 days in T1DM and 2.3 days in 

T2DM. 24 patients (88%) of type1 DM had diabetic 

ketoacidosis on presentation or during hospital stay, while 

diabetic ketosis was the commonest abnormality in type 2 

DM patients. Mean HbA1C was 10.11% in type 1 DM 

patients and was 10.4% in type 2 DM patients. 

Commonest chest radiographic pattern was multilobar 

involvement in T1DM (77%) and lower lobe involvement 

in T2DM cases (57.9%). Bilateral CAP was observed in 

24.34% of the 115 patients. Mycobacterium tuberculosis 

was found to be the commonest organism causing 

pneumonia in 85% of type 1 DM, while S. pneumonia 
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was commonest organism in type 2 DM patients 

(34%).(Table 3). Retinopathy was commonest (33%) 

existing end organ complication in type 1 DM while 

neuropathy (57%) was commonest existing end organ 

complication in type 2 DM. 

Outcomes (Refer Table 4) 

Of the 27 cases of T1DM with CAP, 23 cases (85.18%) 

were diagnosed to have pulmonary tuberculosis and were 

discharged on anti TB treatment. Two cases of 

pneumococcal pneumonia resolved with treatment. Only 

one patient in the T1DM group expired. Of the 88 cases 

in T2DM subset, pneumonia resolved with anti microbial 

therapy in 68.5% cases. Tuberculosis was diagnosed in 16 

patients (18.1%) and they were initiated on anti TB 

therapy. 14 patients in T2DM group expired (15.9%). 

Overall, there were 15 deaths in both groups out of 115 

patients (13.04%). Majority patients were in age group of 

40-50 years and the mortality was more in females (11 

females out of 15 expired patients). Mean BMI was 28 in 

the mortality group. All patients showed evidence of 

respiratory failure on admission and required ventilator 

support. 86.6% (13 out of 15) had systolic blood pressure 

less than 90 mmHg on admission requiring inotropic 

support. 14 of the 15 expired patients had impairment of 

sensorium. Patients who died had a mean random blood 

sugar of 454 mg% and were in hyperglycemic crises 

(HHS, DK and DKA). Mean HbA1c in the mortality 

group was 11.9%, suggestive of higher mortality in 

hyperglycemic patients. These patients also had 

leucocytosis and raised BUN. The commonest etiological 

agent of pneumonia in the expired patients was S. 

pneumonia followed by MTB. All expired patients had 

multilobar lung involvement on chest radiographs.

 

Table 1: Characteristics of Community Acquired Pneumonia patients with Diabetes 

Characteristics Patients with Type 1 diabetes Patients with Type 2 diabetes 

No. of patients 27 88 

Age (years)   

10-20 18 (66.6%) 0 

21-30 7 (25.9%) 0 

31-40 2 (7.4%) 7 (7.9%) 

41-50 0 59 (67%) 

51-60 0 18 (20.4%) 

61-70 0 2 (2.27%) 

71-80 0 3 (3.4%) 

Sex   

Males 20 (74%) 58 (65%) 

Females 7 (25%) 30 (34%) 

   

Duration since diagnosis of DM (years)   

0- 5 12 (44%) 53 (60.2%) 

6-10 10 (37%) 22 (25%) 

11-15 0 0 

16-20 1 (3.7%) 0 

Newly diagnosed 4 (14.8%) 14 (15.9%) 

Symptoms of Pneumonia   

Cough 22 (81.4%) 83 (94%) 

Dyspnea 15 (55%) 37 (42%) 

Fever 9 (33%) 31 (35%) 

Chest Pain 9 (33%) 30 (34%) 

X- Ray Pattern   

Lower lobe 12 (44%) 51 (57.9%) 

Multilobar 21 (77%) 32 (36%) 

Bilateral 9 (33%) 19 (21.5%) 

Severity Features   

Respiratory rate > 30/min 9 (33%) 37 (42%) 

Systolic BP< 90mmHg 7 (25.9%) 39 (44%) 

Confusion 1 (3.7%) 13 (14.7%) 

BUN > 30mg% 4 (14.8%) 30 (34%) 

PaO2 < 60 mmHg 9 (33%) 37 (42%) 
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Table 2: Diabetes related complications in CAP patients 

Characteristics Patients with Type 1 diabetes Patients with Type 2 diabetes 

Glycaemic crises   

DKA 24 (88%) 1 (12.5%) 

HHS 0 6 (6.8%) 

Diabetic ketosis 0 22 (25%) 

Hypoglycemia 0 1 (1.1%) 

Euglycaemic 3 47 (53.4%) 

Mean HbA1C 10.11% 10.4% 

Diabetes related end organ complications   

Retinopathy 9 (33.3%) 43 (48.8%) 

Cardiovascular diseases 0 27(30.6%) 

Peripheral vascular diseases 2 (7.4%) 21(23.8%) 

Nephropathy 1 (3.7%) 24 (27.2%) 

Neuropathy 6 (22.2%) 57(64.7%) 

 

Table 3: Etiology of Pneumonia 

Organism 
Patients with Type 1 diabetes Patients with Type 2 diabetes 

No. Percentage No. Percentage 

S. pneumoniae 2 7.4 30 34 

S. aureus 1 3.7 4 4.5 

Mixed anaerobes Nil Nil 4 4.5 

Anaerobic streptococci Nil Nil 2 2.2 

Proteus spp. Nil Nil 1 1.1 

Acid fast bacilli 23 85 16 18.5 

No organism isolated 1 3.7 32 35.3 

 

Table 4: Outcome of CAP 

Outcome Type 1 DM n = 27 Type 2 DM n=88 

Resolved with antibiotics 3 (11%) 58 (65.90%) 

Discharged on anti tuberculous therapy 23 (85%) 16 (18%) 

Expired 1 (3.7%) 14(15.90%) 

 

DISCUSSION 
Present study was aimed at studying the etiology and 

clinical profile of community acquired pneumonia in 

patients with diabetes mellitus and its inpatient morbidity 

and mortality. 

Demographics 

115 patients of CAP with DM were included in this study 

out of which type1 DM were 23% and type 2 DM were 

77%. Jayesh Dutt et al
7
 in their study of pneumonia in 

diabetes, had 90% type 2 DM patients and 10% type1 

DM patients. This is a reflection of the predominance of 

type 2 over type1diabetes in general population. Type 2 

DM accounts for around 90% all diabetes worldwide.
8
 In 

our study majority of patients of type1 DM were in age 

group of 10-20 years while majority of patients (67%) 

with type 2 DM were in the age group of 41 to 50 years. 

In the study by Niyas et al
9
, 53.6% of T2DM patients 

belonged to age group of 60-69 years. In our study there 

were was preponderance of males (67%) as compared to 

females (33%) similar to the male preponderance seen in 

studies by Jayesh dutt et al
7
 and Niyas et al

9
. 

Mean duration of diabetes was 0 to 5 years in both type1 

and type 2 cases. 

Clinical Features 
In both types of DM, cough was the commonest symptom 

(91% patients) followed by dyspnea (45%).This is in 

concordance with previous studies on CAP.
7,9,10

 Fever 

was present in only 34 % patients, although it is regarded 

as the cardinal feature of lower respiratory tract infection. 

In our study, the absence of fever didn’t correlate with the 

type of diabetes, its duration or age of the patient. 

Dyspnea prevalence was higher in T1DM cases (55%) 

than T2DM cases (42%). This is part may be due to the 

frequent presence of ketoacidosis at presentation (88.8%) 

in T1DM subset. However, dyspnea was complained of 

by 42% of T2DM cases while ketoacidosis was present in 

only 12.5 of these cases. This finding may reflect severity 

of the pneumonia itself in T2DM patients or may be due 

to an accelerated decline in FEV1 in these patients as 

shown by Wendi A Davies et al.
4
 More than 90% of type 

1 cases had hyperglycemic crises most common of which 

was ketoacidosis. This is of particular importance in the 

initial evaluation where, in a breathless patient with 

ketoacidosis, pulmonary infection may not be suspected 

at all.
5
 Hyperglycemic crises were less frequent in T2DM 

patients but of special note was the finding that HHS 
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(hyperosmolar hyperglycemic state) carried 100% 

mortality. Mean HbA1C was 10.3% and mean RBS was 

387.9% in both types of diabetic patients with CAP. This 

denotes that chronic uncontrolled hyperglycemia is a risk 

factor for developing CAP. On chest X ray evaluation 

multilobar involvement was the most common pattern 

seen in type 1 cases followed by lower lobe involvement. 

In type 2 cases, predominantly lower lobe involvement 

was seen followed by multilobar involvement. Jayesh 

Dutt et al
7
 found that multilobar involvement with cavity 

and fibrosis was predominant (48% cases) in their study.  

Etiological agents 
An etiological agent could be isolated in 72% of cases. 

All isolation was done from sputum investigations. The 

commonest cause of pneumonia in our study was 

Mycobacterium tuberculosis in 33.9% of both types of 

diabetes patients followed by Streptococcus pneumoniae 

in 27%. Most of these TB cases were found in T1DM 

patients (in 85% T1DM). In the study by Dutt et al
7
, M. 

Tuberculosis was the etiological agent of pneumonia in 

32% cases. TB accounted for 6% of CAP-like 

presentation in the study by Niyas
9
. In a study from 

Congo, Mboussa J et al
11
 found that diabetes appeared to 

have an induction and aggravating effect on tuberculosis. 

These findings suggest that pulmonary tuberculosis may 

not always present in an indolent fashion and may be an 

underdiagnosed cause of pneumonia in hospitalized 

patients. Streptococcus pneumoniae was the commonest 

organism found in studies by Acharya VK et al
12
, Ruiz M 

et al
13
, Howard et al

14
 and Lagerstrom F et al

15
. 

Mortality 

Mortality was more in CAP patients with type 2 DM 

(15.9 %) than in type 1 DM (3.7%). Overall mortality of 

the CAP patients with DM was 13.91%. In study by 

Miquel et al
16
, mortality was 17% whereas it was 14% in 

study by Niyas
7
. In our study mortality was high in 

patients with uncontrolled blood sugars, with a mean RBS 

of 454 mg% in the patients who died. Mean HbA1C was 

11.9% in the mortality group. In their study by Rajib et 

al
17
, hyperglycemia was independently associated with 

mortality in diabetic patients with pneumonia. High 

mortality in type 2 DM patients with pneumonia could be 

due to patients having comorbidities which amplify the 

risk of infections. Disproportionately high mortality was 

observed in females in this study (73.3% of the expired 

patients) while they constituted only 32% of the total 

cases of CAP with DM. This may reflect gender bias in 

seeking medical care late for female patients which is not 

uncommon in the lower socioeconomic groups to which 

the majority of study population belonged. 

 

 

 

CONCLUSIONS 
In this study of community acquired pneumonia in 

diabetes mellitus patients, cough and dyspnea were the 

predominant symptoms rather than fever. Multilobar 

involvement of lung was common. MTB was the major 

etiological agent in type 1 DM patients while in type 2 

DM patients Streptococcus pneumoniae was common 

pathogen of CAP. This denotes the importance of 

screening diabetic patients for TB in a country like India 

where TB is rampant. Patients with hyperglycemic crisis, 

high leucocyte count and BUN > 30 mg% were 

associated with increased mortality. Hence early 

diagnosis, maintaining euglycemia, meticulous 

monitoring, aggressive management and high index of 

suspicion for MTB as etiology for CAP will help in 

decreasing adverse outcomes in CAP patients with DM. 

Immunisation in DM patients by pneumococcal vaccine 

and H. influenza vaccine will help in prevention of CAP 

in DM patients. 
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