
Abstract
DiabetesMellitus is a global health problem. Uncontrolled
diabetes affects T cell and B cell function, causing
increased predisposition to bacterial infections. Increased
susceptibility to infections may precipitate metabolic
complications in diabetes. Awareness of diabetes related
diseases helps in early mitigation of symptoms and
reduces morbidity. Diabetes education, along with
optimal glycaemic control, can minimize the risk of life
threatening infections. Appropriate choice of empirical
antibiotics can limit the severity of symptoms.
Immunization with influenza and pneumococcal is often
recommended. Complicated cases should be referred for
specialist consultations.

Keywords: Opsonophagocytosis, Humoral, Bacteruria,
Rhinocerebral mucormycosis, Pseudomonas aeruginosa,
Acinetobacter.

Diabetes Mellitus (DM) is a chronic disorder caused by
deficiency or incomplete utilization of insulin in the body.
As per WHO figures, currently 347 million people
worldwide have DM.1 DM will be the 7th leading cause of
death in 2030.2 Uncontrolled diabetes causes increased
predisposition to infections, especially bacterial and
fungal. This is partly due to ineffective functioning of T
lymphocytes, neutrophils, oxidant-antioxidant imbalance
and deficient opsonophagocytosis.3 These infections are
often difficult to evaluate and eradicate due to reduced
humoral immune responses. Host factors like micro and
macro vascular insufficiency, sensory and autonomic
neuropathy and mucosal colonization with
Staphylococcus aureus and Candida albicans further
complicate the scenario. Increased susceptibility to
infections may precipitate metabolic complications in
DM. Some disease states are specifically associated with
people with diabetes.4

The major spectrum of disease and the likely causative
organisms in people with diabetes is as given in Table-1.

Managing infections in persons with diabetes is always a

challenge for physicians. Principles of management
include:

1) Awareness of diabetes associated diseases:
Awareness regarding the variety and severity of diseases,
in persons with diabetes, is essential for prevention and
prompt treatment. Diabetes education, along with
optimal glycaemic control, can minimize the risk of life
threatening infections. A simple preventive step like
proper foot care can reduce disease associated
morbidity.5

2) Choice of antibiotics: Empirical broad - spectrum
antibiotics should be used till microbiologic results can
guide treatment. Choice of antibiotics should be based on
possible causative organisms and local flora. Early
suspicion of antibiotic resistance, in people with diabetes
with complicated infections, can help in limiting the
disease associated morbidity and mortality. P. aeruginosa
infections are commonly seen in hospitalized patients
with cystic fibrosis, cytotoxic chemotherapy, mechanical
ventilation, and broad-spectrum antibiotic therapy.
Patients present with fever, shock, hypothermia, acute
pneumonia and occasionally ecthyma gangrenosum.
Table-2 gives the choice of drugs for various infectious
bacteria.6 For Pseudomonas and Acinetobacter infections,
combining two antibiotics is often helpful. Diabetic foot
infections, skin and soft tissue infections, periodontitis
along with emphysematous cholecystitis often require
polymicrobial cover, especially to cover anaerobes.

3) Glycaemic control: Poor glycaemic control, especially
in the presence of infection, can lead to metabolic and
infection related complications. Insulin requirements may
increase during infections. Insulin is an anabolic agent
and it should be the preferred drug for glycaemic control
in background of infection.

4) Source control: Source control in the form of drainage
or debridement of the infective focus can lead to
reduction in the bacterial load help achieve better
glycaemic control and reduce the risk of complications.

When to Refer
Any case which appears complex to the treating physician
may be referred to a specialist. However priority referrals
should be considered in case of diabetes complicating
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Table-1: Disease spectrum with causative organism and salient features.

Organ System Spectrum of infections in population with DM Likely causative organisms Salient features

Respiratory system Community acquired pneumonia Streptococcus pneumoniae Fever
Legionella Cough

Klebsiella pneumonia Staphylococcus aureus Sputum production
Tuberculosis Mycobacterium tuberculosis Fever

Cough Dyspnoea Pleural effusion
Influenza H1N1 Fever

Sore throat Diarrhoea Respiratory distress
Genito-Urinary Tract Asymptomatic Bacteruria

Perinephric abscess E.coli Fever
Enterobacter aerogenes Flank pains

Bacterial cystitis E.coli Fever
Acinetobacter species Urinary frequency

Group B streptococci P. aeruginosa
Emphysematous Cystitis E.coli Fever

Enterobacter species Proteus Backache
Klebsiella

Fungal cystitis Candida
Emphysematous pyelonephritis E.coli

Enterobacter species
Proteus
Klebsiella

Gastro-intestinal Oral and Oesophageal candidiasis Dysphagia
Emphysematous cholecystitis Clostridium perfringens Pain abdomen

E. coli
Bacillus fragilis

Liver abscess Klebsiella pneumonia Fever
Pain abdomen Diarrhoea

Jaundice
H.pylori infections Helicobacter pylori

Skin and soft tissue Folliculitis Group A streptococcus Skin rash, Swelling
Staphylococcus aureus Redness

Furunculosis Streptococcus pneumoniae
Cellulitis

Necrotising fasciitis Streptococci Swelling of the limb
Enterobacteriaceae Redness

Fournier’s gangrene E. coli
Bacteroides sp.
Staphylococci
Streptococci
Proteus

Pseudomonas
Clostridium perfringens

Invasive Rhinocerebral mucormycosis Rhizopus Black discoloration
Mucor species Bony erosion

Malignant Otitis Externa Pseudomonas aeruginosa Aspergillus species Pain in the ear Pus discharge
Diabetic Foot Group A streptococci Discoloration of the foot

Staphylococcus aureus Gram - negative rods Loss of sensation
Anaerobes

Iatrogenic and surgical site infections Pulp infection Group A streptococci
Staphylococcus aureus Gram - negative rods

Injection site abscess Group A streptococci
Staphylococcus aureus

Catheter related peritonitis Group A streptococci Induration at site of catheter insertion
Staphylococcus aureus Candida

Others HIV
Hepatitis B & C
Endophthalmitis E. Coli

Klebsiella sp.
Periodontal disease Anaerobes
Helminthic infections *Preventive role in type 1 diabetes ()

Ectoparasites



pregnancy, renal impairment, diabetic foot and life
threatening invasive mucormycosis.

Conclusion
Awareness of micro and macro vascular complications
can help minimize the risk of infections and infection -
related complications. Health care personnel need to be
aware regarding unusual and severe forms of infection
associatedwith diabetesmellitus. Empirical antibiotics are
the same as with non-diabetics, but disease associated
complications should be anticipated and early.
Immunization with influenza and pneumococcal is often
recommended. Optimal glycaemic control is essential for
successful treatment of infections
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Table-2: Choice of drugs for various infectious.

Organism Antibiotic first line Second line
Oral IV Oral IV

S. pneumonia Penicillin G/ Ampicillin Macrolides cefuroxime Cefotaxime Ceftriaxone
Mycobacterium. tuberculosis Isoniazid Moxifloxacin Kanamycin carbapenam

Rifampicin LevofloxacinAzithromycin
Pyrazinamide
Ethambutol

Legionella Macrolides Quinolones
Tetracycline

Klebsiella pneumoniae Cefixime Carbapenam Amikacin Tigecycline Polymyxin B
Cefdinir Cephalosporins 3rd generation Polymyxin E

(Ceftriaxone, Cefotaxime)
Cefpodoxime & 4th generation (cefepime)

Staphylococcus aureus Amoxycillin Penicillin G Cefazolin Linezolid Vancomycin
Doxycycline TMP-SMX

E.coli Carbapenams Amikacin Cephalosporins
(Ceftriaxone, Cefotaxime, Cefipime)

Piperacillin- tazobactam
Acinetobacter species Sulphamethoxazole- Sulbactam Doxycycline Amikacin

trimethoprim Carbapenam Polymyxin E Tigecyclin
Group B Streptococcus Benzathine penicillin G Vancomycin
Group A Streptococcus Benzathine penicillin G Cephalexin Cefadroxil
Pseudomonas aeruginosa Ceftazidime Cefipime Piperacillin- Quinolone Amikacin

tazobactam Carbapenams
Rhizopus & Mucor Amphotericin B Liposomal Echinocandin

Amphotericin B


