
Jebmh.com Original Research Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 4/Issue 6/Jan. 19, 2017                                                  Page 316 
 
 
 

A STUDY OF SPECTRUM OF PULMONARY INFECTIONS IN DIABETICS AND NON DIABETICS 
Tammarao Gurulingappa Patil1, Nagaraja V. T2, Naga Raghunandan Thota3 
 
1Assistant Professor, Department of General Medicine, S.S. Institute of Medical Sciences and Research Centre, Davangere. 
2Assistant Professor, Department of General Medicine, S.S. Institute of Medical Sciences and Research Centre, Davangere. 
3Final Year Postgraduate Student, Department of General Medicine, S.S. Institute of Medical Sciences and Research Centre, 

Davangere. 

ABSTRACT 

BACKGROUND 

AIMS AND OBJECTIVES 

Diabetes mellitus is an immunosuppressed state. Immunosuppressed state is known to affect the clinical course of a disease. 

This study is carried out to study the clinical course of pulmonary infections in diabetics and comparing the clinical profile with 

the non-diabetics with pulmonary infections. 

 

MATERIALS AND METHODS 

The study was carried out in SSIMS & RC, Davangere over a period of 2 years from October 2012 to October 2014. 120 patients 

with type 2 diabetes mellitus meeting the inclusion criteria were included and were compared with 80 age and sex matched 

healthy controls, fulfilling the inclusion and exclusion criteria. A detailed proforma was filled up for each patient, which included 

age, sex, IP number, detailed history, past and personal history. A detailed clinical examination was done. Laboratory parameters 

including fasting and postprandial blood glucose, HbA1C, renal function tests, ECG and routine urine examination were done. 

Patient is investigated for chest x-ray, sputum for gram stain, culture and sensitivity pattern, AFB, fungal culture methods, BAL 

along with routine haematology and basic chemistry tests. Diagnosis of diabetes is done based on FBS/PPBS, oral glucose 

tolerance and HbA1c criteria i.e. FBS>126 mg/dl, OGT>200 mg/dl. When needed tests like 24 hour urine protein excretion, 

ECG, ophthalmoscopy, echocardiography The proposed study is conducted over a sample size of 150-200 cases fulfilling the 

inclusion and exclusion criteria. 

 

RESULTS 

Diabetics with pulmonary infections were found to have a more severe form of clinical illness compared to non-diabetics. 

Extensive involvement of lung parenchyma was noted in diabetics. Diabetics were associated with more complications. Outcome 

of the illness was worse in the form of increased mortality in diabetics compared to non-diabetics. 

 

CONCLUSION 

There appear to be certain types of pulmonary infections that may be more common in diabetics than in non-diabetics. Diabetic 

patients also appear to be at an increased risk of complications of pneumonia, such as bacteraemia, or recurrent or chronic 

bacterial pneumonia, and have an increase in mortality that may be related to the coexistent medical disease. The predisposition 

may be based on conditions that interfere with normal clearance mechanisms or disturbance of pulmonary immune cell function. 

The predisposition is further to be complicated by coexisting medical conditions including malnutrition, cardiovascular disease, 

vascular insufficiency, and chronic renal disease. 

 

KEYWORDS 
Spectrum of Pulmonary Infections, Diabetics, Non-diabetics. 

HOW TO CITE THIS ARTICLE: Patil TG, Nagaraja VT, Thota NR. “A study of spectrum of pulmonary infections in diabetics 

and non diabetics”. J. Evid. Based Med. Healthc. 2017; 4(6), 316-321. DOI: 10.18410/jebmh/2017/60 
 

BACKGROUND 
Diabetes mellitus is the most common endocrine disorder 

worldwide. The worldwide prevalence of Diabetes Mellitus 

has risen dramatically over the past two decades. Although 

the prevalence of both type 1 and type 2 diabetes mellitus 

is increasing worldwide, the prevalence of type 2 diabetes 

mellitus is expected to rise more rapidly in the future 

because of increasing obesity and reduced physical activity. 

Pulmonary infections in diabetes mellitus are characterised 

by alterations in host defences in the entire body and in the 

lung locally as well as in the function of respiratory 

epithelium and ciliary motility.1,2 Diabetes is often identified 

as an independent risk factor for developing pulmonary 

infections such as those caused by mycobacterium 

tuberculosis, mucor, staphylococcus aureus, gram-negative 

bacteria, pneumococci, legionella and influenza. These 

infections are characterized by serious clinical features, 
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longer duration, more frequent complications and increased 

mortality.3,4 The purpose of this study is to analyse the 

spectrum of pulmonary infections encountered in diabetic 

patients, focusing on the characteristic clinical features, 

discussing diagnostic approaches, therapeutic interventions 

and complications in this patient population. 

 

MATERIALS AND METHODS 

Source of Data- The study was carried out in SSIMS & RC, 

Davangere over a period of 2 years from October 2012 to 

October 2014. The study was designated as a case control 

study. 120 patients with type 2 diabetes mellitus meeting 

the inclusion criteria were included and were compared with 

80 age and sex matched healthy controls, fulfilling the 

inclusion and exclusion criteria. 

 

Patient Selection- 

Inclusion Criteria 

 All patients having fasting glucose more than 126 mg/dl  

Patients presenting with one or more of the following 

respiratory symptoms like cough which may or may not be 

associated with sputum production, breathlessness, chest 

pain and fever as part of constitutional symptoms, chest x-

ray evidence of pneumonia.  All patients who are previously 

known cases of diabetes mellitus type 2 and presenting with 

one or more of the above mentioned respiratory symptoms. 

 

Exclusion Criteria 

 Type 1 diabetes,  COPD,  Bronchial asthma,  Genetic 

diseases like cystic fibrosis.  Pulmonary Tuberculosis. 

 

Method of Collection of Data- 

Approval from the Institutional ethics committee review 

board was obtained. A detailed proforma was filled up for 

each patient, which included age, sex, IP number, detailed 

history, past and personal history. A detailed clinical 

examination was done. Laboratory parameters including 

fasting and postprandial blood glucose, HbA1C, renal 

function tests, ECG and routine urine examination were 

done. Patient is investigated for chest x-ray, sputum for 

gram stain, culture and sensitivity pattern, AFB, fugal culture 

methods, BAL along with routine haematology and basic 

chemistry tests. Diagnosis of diabetes is done based on 

FBS/PPBS, oral glucose tolerance and HbA1c criteria i.e. 

FBS>126 mg/dl, OGT>200 mg/dl. When needed tests like 

24 hour urine protein excretion, ECG, ophthalmoscopy, 

echocardiography The proposed study is conducted over a 

sample size of 150-200 cases fulfilling the inclusion and 

exclusion Statistical Methods Applied Frequencies The 

Frequencies procedure provides statistics and graphical 

displays that are useful for describing many types of 

variables. The Frequencies procedure is a good place to start 

looking at your data. Chi-square The Chi-Square Test 

procedure tabulates a variable into categories and computes 

a chi-square statistic. This goodness-of-fit test compares the 

observed and expected frequencies in each category to test 

either that all categories contain the same proportion of 

values or that each category contains a user-specified 

proportion of values. Cross tabs procedure The Crosstabs 

procedure forms two-way and multiway tables and provides 

a variety of tests and measures of association for two-way 

tables. The structure of the table and whether categories are 

ordered determine what test or measure to use. Crosstabs’ 

statistics and measures of association are computed for two-

way tables only. If you specify a row, a column, and a layer 

factor (control variable), the Crosstabs procedure forms one 

panel of associated statistics and measures for each value of 

the layer factor (or a combination of values for two or more 

control variables). For example, if GENDER is a layer factor 

for a table of Married (yes, no) against LIFE (is life exciting, 

routine, or dull), the results for a two-way table for the 

females are computed separately from those for the males 

and printed as panels following one another. All the 

statistical procedures were done through SPSS for windows 

(version 16.0) and Minitab (version 11.0) for windows. 

 

RESULTS 

 

Age of the 

Patients 
Diabetics 

Non-

diabetics 
Total 

21-40 3 (2.5%) 
21 

(26.2%) 

24 

(12.0%) 

41-60 
59 

(49.2%) 

34 

(42.5%) 

93 

(46.5%) 

61-80 
52 

(43.3%) 

20 

(25.0%) 

72 

(36.0%) 

80 and above 6 (5.0%) 5 (6.2%) 11 (5.5%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 1. Age Distribution 

 

 

Gender of 

Patients 
Diabetics 

Non-

diabetic 
Total 

Male 
73 

(60.8%) 

39 

(48.8%) 

112 

(56.0%) 

Female 
47 

(39.2%) 

41 

(51.2%) 

88 

(44.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 2. Sex Distribution 

 

Table 1 and 2 shows age and sex distribution among 200 

patients. Out of 200 patients, 112 were males and 88 were 

females. There was female predominance among non-

diabetics and male dominance among diabetics. 

Of these 200 patients, 93 patients (46.5%) were in the 

age group of 41-60 years. This group constitutes the 

maximum number of cases.  
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Microbiological Analysis of Sputum 
 

Gram 

Positive 

Cocci 

Diabetics 
Non-

Diabetics 
Total 

Present 
57 

(47.5%) 

53 

(66.2%) 

110 

(55.0%) 

Absent 
63 

(52.5%) 

27 

(33.8%) 

90 

(45.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 3. Percentage of Sputum Positivity for 
Gram Positive Cocci among Diabetic  

and Non-Diabetic Groups 
 

No significant difference was observed among Non-
diabetic and Diabetic group with a p value of 0.10. 

 

Gram 

Negative 

Bacilli 

Diabetics 
Non-

diabetics 
Total 

Present 
38 

(31.7%) 

21 

(26.2%) 

59 

(29.5%) 

Absent 
82 

(68.3%) 

59 

(73.8%) 

141 

(70.5%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 4. Percentage of Sputum Positivity for 
Gram Negative Bacilli among Diabetics  

and Non-Diabetic Groups 
 

No Significant difference was observed in Non diabetic 

and Diabetic group with a p value of 0.433. 

 

KOH 

Stain 
Diabetics 

Non-

diabetics 
Total 

Present 6 (5.0%) 0 (0.0%) 6 (3.0%) 

Absent 114 (95.0%) 80 (100.0%) 194 (97.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 5. Percentage of Patients Showing  

Fungal Elements on KOH Stain 

 

Significant difference was observed among Non-diabetic 

and Diabetic group with a p value of 0.0083. 

 

 
Chart 1. Bar Diagram Showing Percentage of 
Findings of Gram Staining and KOH Staining 

 

Sputum Culture Findings 

 

Acinetobacter 

(A) 
Diabetics 

Non-

diabetics 
Total 

Present 5 (4.2%) 0 (0.0%) 5 (2.5%) 

Absent 115 (95.8%) 
80 

(100.0%) 

195 

(97.5%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 6. Percentage of Acinetobacter (A) species 
isolated in sputum culture among Diabetics and 

Non-Diabetics groups 
 

No Significant difference was observed among Diabetic 
and Non diabetic groups with p value of 0.159. 
 

Commensals 

(B) 
Diabetics 

Non-

diabetics 
Total 

Present 
28 

(23.3%) 

26 

(32.5%) 

54 

(27.0%) 

Absent 
92 

(76.7%) 

54 

(67.5%) 

146 

(73.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 7. Percentage of Normal Throat 
Commensals (B) Species Isolated in Sputum 

Culture among Diabetic and Non-Diabetic Groups 
 

No Significant difference was observed among Diabetics 

and Non diabetics groups with p value of 0.193. 

 

Coagulase 
Positive 

Staphylococci 

(C) 

Diabetics 
Non- 

diabetics 
Total 

Present 17 (14.2%) 9 (11.2%) 26 (13.0%) 

Absent 
103 

(85.8%) 
71 (88.8%) 

174 

(87.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 8. Percentage of Coagulase Positive 
Staphylococci (C) Species isolated in Sputum 

Culture among Diabetic and Non-Diabetic Groups 
 

No significant difference was observed among Diabetics 

and Non diabetic groups with p value of 0.0669. 

 

Beta-

hemolytic 

Streptococci 

(D) 

Diabetics 
Non-

diabetics 
Total 

Present 8 (6.7%) 11 (13.8%) 19 (9.5%) 

Absent 112 (93.3%) 69 (86.2%) 181 (90.5%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 9. Percentage of Beta-hemolytic 
Streptococci (D) species isolated in Sputum 

Culture among Diabetic and Non-Diabetic Groups 
 

No Significant difference was observed among Diabetics 

and Non Diabetics groups with p value of 0.138. 
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E-coli (E) Diabetics 
Non-

diabetics 
Total 

Present 8 (6.7%) 8 (10.0%) 16 (8. 0%) 

Absent 112 (93.3%) 72 (90.0%) 184 (92.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 10. Percentage of E-coli (E) Species 
Isolated in Sputum Culture among 
Diabetics and Non-Diabetic Groups 

 

No Significant difference was observed among Diabetics 

and Non Diabetic groups with p value of 0.432. 

 

 

Candida (F) Diabetics 
Non-

diabetics 
Total 

Present 6 (5.0%) 0 (0.0%) 6 (3.0%) 

Absent 
114 

(95.0%) 

80 

(100.0%) 

194 

(97.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 11. Percentage of Candida (F) Species 
Isolated in Sputum Culture among 
Diabetics and Non-Diabetic Groups 

 

 

Significant difference was observed among Diabetics and 

Non Diabetic groups with p value of 0.0083. 

 

Pseudomonas 

(G) 
Diabetics 

Non-

diabetics 
Total 

Present 11 (9.2%) 4 (5.0%) 15 (7.5%) 

Absent 
109 

(90.8%) 
76 (95.0%) 

185 

(92.5%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 12. Percentage of Pseudomonas (G) species 
isolated in sputum culture among Diabetic  

and Non-Diabetic groups 

 

 

Significant difference was observed among Diabetic and 

Non Diabetic groups with p value of 0.004. 

 

Pneumococci 

(H) 
Diabetics 

Non-

diabetics 
Total 

Present 4 (3.3%) 3 (3.8%) 7 (3.5%) 

Absent 
116 

(96.7%) 
77 (96.2%) 

193 

(96.5%) 

Total 
120 

(100.0%) 
80(100.0%) 

200 

(100.0%) 

Table 13. Percentage of Pneumococci (H) species 
Isolated in Sputum Culture among Diabetic  

and Non-Diabetic Groups 

 

No Significant difference was observed among Diabetic 

and Non Diabetic groups with p value of 1.284. 

 

Citrobacter 

(I) 
Diabetics 

Non-

diabetics 
Total 

Absent 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 14. Percentage of Citrobacter (I) species 

isolated in sputum culture among  

Diabetics and Non-Diabetic groups. 

 

 

Klebsiella (J) Diabetics 
Non-

diabetics 
Total 

Present 
14 

(11.7%) 
5 (6.2%) 

19 

(9.5%) 

Absent 
106 

(88.3%) 

75 

(93.8%) 

181 

(90.5%) 

Total 
120 

(100.0%) 

80 

(100.0%) 

200 

(100.0%) 

Table 15. Percentage of Klebsiella (J) species 
Isolated in Sputum Culture among Diabetics and 

Non-Diabetics Groups 
 

Significant difference was observed among Diabetics and 

Non Diabetic groups with p value of 0.0228. 

 

Antibiotic 

Sensitivity 

Pattern 

Diabetics Non-Diabetics 

A (Acinetobacter) 
Imipenem, 

Ciprofloxacin, 

ceftazidime 

ciprofloxacin 

C 

(Staphylococcus) 

Clindamycin, 

Amikacin 

Amikacin, 

Gentamicin 

D (Streptococcus) 
Erythromycin 

cefotaxime 

Erythromycin 

Cefotaxime 

E (E. coli) 
Amikacin, 

ciprofloxacin 

Amikacin, 

imipenem 

G (Pseudomonas) 
Imipenem 

Gentamicin 

Ceftazidime 

gentamicin 

H (Pneumococci) 
Ampicillin 

Gentamicin 

Ampicillin 

Amoxicillin-

clavulanic acid 

I (Citrobacter)   

J (Klebsiella) 
Imipenem 

Cetazidime 

Imipenem 

Gentamicin 

Table 16. Shows the Antibiotic Sensitivity Pattern 
of Bacteria Isolated in Diabetics and  

Non-Diabetics Groups 

 

DISCUSSION 

The study was carried out in SSIMS & RC Davangere over a 

period of 2 years from October 2012 to October 2014. 

200 patients were divided into 4 age groups, of which 

age group ranging from 41-60 years constituted the 

maximum number of patients (Table 1). Test group 

constituted 73 males and 47 females and control group 

constituted 39 males and 41 females (Table 2). There was 
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increased incidence of males in test group compared to the 

control group. 

The mean age among diabetic group was 57.2 years. 

The mean age among non-diabetics was 52.8 years. D H 

Akbar  et al study the mean age was 59.4 years with a 

S.D. of 14.0 years among diabetics and 53.7 years with a 

S.D. 20.6 years among non-diabetics. Jette B. Kornum et al 

study the mean age was 75 years among diabetics and 73 

years among non-diabetics. 

 

 
Non-

Diabetics 
Diabetics 

p 

value 

 % %  

A (Gram positive 

cocci ) 
66.2 47.5 0.1 

B (Gram negative 

bacilli) 
26.2 31.7 0.433 

C (KOH positive) 0.0 5.0 0.0083 

 

In our study we compared the sputum for Gram stain, 

KOH stain findings among test and control groups. There 

was significant difference among test and control with 

respect to KOH positive fungal elements with p values of 

0.008. There was no significant difference in gram positive 

cocci among test and control groups. 

Antibiotic Sensitivity pattern of bacteria isolated in 

Diabetics and Non diabetics groups. 

Bacteria such as acinetobacter, pseudomonas, klebsiella 

were sensitive to higher antibiotics like imipenem in diabetics 

compared to Non diabetics. 

 

 Test Control 
p 

value 

A (Acinetobacter) 5.0 0.0 0.159 

B (Normal throat 

commensals) 
23.3 32.5 0.193 

C (Staphylococcus) 14.2 11.4 0.0699 

D (Streptococcus) 6.7 13.8 0.138 

E (E. coli) 6.7 10.0 0.432 

F (Candida) 5.0 0 0.0083 

G (Pseudomonas) 9.2 5.0 0.004 

H (Pneumococci) 3.3 3.8 1.284 

I (Citrobacter) 0 0.0 _ 

J (Klebsiella) 11.6 6.2 0.0228 

K (No organisms isolated) 16.7 15 0.743 

 

In our study following organisms were isolated in sputum 

culture, acinetobacter, normal throat commensals, 

staphylococcus, streptococcus, E.coli, candida species, 

pseudomonas, pneumococci, citrobacter species, klebsiella. 

There was a significant higher incidence of pseudomonas 

(p=0.004), klebsiella (p=0.022), and candida (p=0.008) in 

the test group compared to the control group. 

In our study 16.7% of patients in test group and 15% of 

patients in control did not isolate any organisms on sputum 

culture. The most common bacteria isolated in test group 

was staphylococci and in control group it was streptococci. 

Bacteria such as acinetobacter, pseudomonas, klebsiella 

were sensitive to higher antibiotics like imipenem in diabetics 

compared to non-diabetics. 

 

 
Non-

Diabetics 
Diabetics 

p 

value 

 % %  

PO (Prolonged 

duration of stay) 
33.8 67.5 0.001 

AB (Abscess 

formation) 
0 3.3 0.141 

EF (Pleural effusion) 5.0 10.0 0.028 

S (Sepsis) 36.5 39.2 0.037 

RF (Respiratory 

failure) 
10.0 27.7 0.002 

N (Necrotising 

pneumonia) 
0 3.3 0.141 

A (Anaemia) 5.0 15.8 0.002 

E (Expired) 6.2 9.2 0.059 

 

In our study following complications observed among 

test and control group were; prolonged duration of hospital 

stay which was defined as length of stay more than 7 days, 

abscess formation in chest x- ray, pleural effusion on chest 

x-ray, features of sepsis as evidenced by 

leukocytosis/leukopenia (>12,000/<4000) as per 1992 ACCP 

guidelines, respiratory failure as evidenced by less than 90% 

SpO2 on pulse-oximeter and with clinical features like 

tachypnoea and cyanosis, necrotising pneumonia on chest 

x-ray, anaemia and those who expired during the course of 

illness. 

Our study showed a significant difference for 

complications such as prolonged duration of stay (p=0.001), 

pleural effusion (p=0.028), sepsis (p=0.037), respiratory 

failure (p=0.002), anaemia(p=0.002) and those who died in 

the course of their of illness with rates being higher in the 

test group compared to the control group. There was no 

significant difference in the rates of occurrence of lung 

abscess formation, necrotising pneumonia among test and 

control groups. 

In our study patients who had respiratory failure were 

associated with other complications like sepsis, increased 

mortality, increased need for admission to ICU. Majority of 

these patients isolated gram-negative organisms like 

klebsiella, E.coli, pseudomonas in their sputum. There was 

no significant difference in the occurrence of necrotising 

pneumonia. 

In study done by Miquel Falguera et al, in the 

multivariate analysis, diabetes remained significantly 

(p=0.027) associated with mortality. Age >65 years, the 

presence of other concomitant co-morbid conditions, 

bacteraemia, empyema, and multilobar infiltrates were also 

found to be independent factors related to mortality. 

Diabetes was also an independent factor associated with the 

development of pleural effusion. 

In a study done by Jette B Kornum et al mortality among 

diabetic patients was greater than that among other 

patients: 19.9 vs. 15.1% after 30 days and 27.0 vs. 21.6% 
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after 90 days, respectively. Presence of type 2 diabetes did 

not predict pulmonary complications or bacteraemia. 

In this study we have shown a significant difference in 

the spectrum of pulmonary infections among diabetics and 

non-diabetics. 

 

CONCLUSION 

Although diabetes is often identified as an independent risk 

factor for developing lower respiratory tract infections, the 

available literature is rare. There appear to be certain types 

of pulmonary infections that may be more common in 

diabetics than in non-diabetics.5 Diabetic patients also 

appear to be at an increased risk of complications of 

pneumonia, such as bacteraemia, or recurrent or chronic 

bacterial pneumonia, and have an increase in mortality that 

may be related to the coexistent medical disease. The 

predisposition may be based on conditions that interfere 

with normal clearance mechanisms or disturbance of 

pulmonary immune cell function.6 The predisposition is 

further to be complicated by coexisting medical conditions 

including malnutrition, cardiovascular disease, vascular 

insufficiency, and chronic renal disease. Current knowledge 

regarding the interaction of the host defense with 

respiratory pathogens is limited due to incomplete 

knowledge about specific pulmonary immune mechanisms in 

persons with diabetes mellitus.7,8 Further studies might 

provide an insight into the basic mechanisms of the disease 

and allow the development of improved prophylaxis and 

treatment regimens for lower respiratory tract infections in 

diabetic patients. 
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