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	 Diabetes mellitus is a known risk factor for certain infectious diseases such as skin, 
mucus membrane, soft tissue, urinary tract, respiratory tract and surgical or hospital associated 
infections. In elderly patients initial antibiotic therapy for diabetic infection is empirical. To 
study the efficacy of empirical antibiotic therapy is significant to ensure the potency of the 
given therapy. The study was aimed to determine the effectiveness of empirical antibiotic 
therapy in infective Diabetes Mellitus patients. A Prospective observational study, conducted in 
inpatients who were admitted in General medicine and surgery Department. The effectiveness 
of antibiotics was evaluated by parameters like the length of stay, adjustment, discontinued, 
modified, antibiotic days, antibiotic course and treatment period. There is no significant 
differences between sex and occurrence of infections showed sex is an independent factor for 
infection and age, co-morbidities, uncontrolled diabetes had the statistically significant (p<0.01) 
association with occurrence of infections. The empirical therapy was found to be effective 
choice of treatment in GI tract infections patients and taking empirical therapy showed effective 
outcome without adjustment and modification and the 65% patients had < 5 days of length 
of stay who were treated for diabetic foot ulcer followed by GI infections, UTIs and RTIs. The 
efficacy of the empirical antibiotic therapy was more effective in patients with GI infections as 
per modified and discontinuation and as per the < 5 days of length of hospital stay   empirical 
antibiotics are effective in patients with Diabetic foot infections.
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	 Clinically, the relationship between 
diabetes and infection is well established, and a 
number of causal pathways have been identified, 
including impaired immune responses in a 
hyperglycemic environment, as well as possibly 
other abnormalities related to diabetes, such as 
neuropathy and altered lipid metabolism.1 Other 
studies and populations have documented it, 
but not all of them systematically controlled for 

confounding variables like smoking, which is more 
prevalent in diabetics and linked to infection.2 In 
the beginning, studies largely focused on primarily 
common diseases, with few able to incorporate 
significant but uncommon infections, such as 
endocarditis, or evaluated the full range of infection 
outcomes, from the use of health services to 
hospitalization and mortality.3 
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	 People with diabetes are more vulnerable to 
developing new infections and returning infections 
of the urinary tract infection (UTI), periodontitis, 
pneumonia, skin and soft tissue infections 
(including the diabetic foot), osteomyelitis, and 
peritonitis due to weakened immune systems 
and disease complications4. Those with diabetes 
are more likely than non-diabetics to develop 
rare, life-threatening infections. Diabetes makes 
people more vulnerable to many respiratory 
diseases.5 While infections owing to Streptococcus 
pneumonia or influenza virus may be associated 
with higher morbidity and mortality, pulmonary 
infections caused by Mycobacterium tuberculosis, 
Staphylococcus aureus, gram-negative bacteria, 
and fungi may occur more frequently6.
	 Antibiotic therapy is used to treat 
infections that have known or presumed causes. It 
is applied when an individual receives antibiotics 
before the precise bacterium or fungus responsible 
for an infection is identified. The urgency of 
the condition should determine when to begin 
beginning therapy.7 The selection of an antibiotic 
is also influenced by the host’s underlying 
illnesses, such as HIV-related immunosuppression, 
cancer  chemotherapy, steroid transplantation, 
severe trauma, organ failure, and allergies, genetic 
component.8 Early, broad-spectrum, and widely 
dispersed empirical therapy is essential, quickly 
bactericidal and long-lasting.9

	 Critically ill patients, such as those 
with septic shock, febrile neutropenia, and 
bacterial meningitis, should begin empiric therapy 
immediately or concurrently with the collection 
of diagnostic specimens.10 More stable clinical 
conditions require intentional interruption of 
antibiotic therapy until a suitable specimen 
has been collected and sent to a microbiology 
laboratory.11 Initial treatment of infection is often 
empirical and clinically based, as microbiological 
results are available only after 24 to 72 hours.12 
Inadequate treatment of infections in critically 
ill hospitalized patients has been shown to be 
associated with poor outcomes, including increased 
morbidity and mortality and longer hospital 
stays.13 Therefore, a common approach is to use 
broad-spectrum antimicrobial agents as initial 
empiric therapy (sometimes with a combination 
of antibiotics).In selecting empiric antimicrobial 
therapy for such infections, clinicians should 

consider the following: (1) the site of infection 
(2) prior knowledge of bacteria known to colonize 
and (3) the local bacterial resistance patterns 
or antibiotics that are available for important 
pathogens at most hospitals.14

Aim 
	 The study was aimed to determine the 
effectiveness of empirical antibiotic therapy in 
infective Diabetes Mellitus patients.

METHOD

	 The study was designed as a Prospective 
Observational study was conducted in the 
Department of General Medicine and Surgery at 
Karuna Medical College Hospital in Palakkad, 
Kerala, from October 2021 to March 2022.A 
total of 104 patients were included in the study. 
A predesigned data entry form used to collect the 
patient information like demographics like age, sex, 
co-morbidities, social habits, lab investigations, 
culture and sensitivity reports and treatment chart.
Inclusion Criteria
	 Type II Diabetes Mellitus inpatients with 
infections
Exclusion Criteria
	 Patients with Type I DM, gestational 
diabetes, CRF patients, cancer patients
Statistical Analysis
	 The data was entered and analysed by MS 
Excel. The additional factors such as age sex,co-
morbidities reinfection and uncontrolled state 
of blood sugar on occurrence of infection were 
compared by using Chi-square test. The P value 
<0.05 was considered as significant. 
	 The efficacy of empirical therapy of 
antibiotics in the study population were determined 
based on quality indicators.
Adjustment
	 Antibiotic/regimen change 48-72 hours 
after initial treatment related to any of the 
following:
Modified
	 Means either treatment withdrawal 
(narrowing by discontinuing any drug or using a 
narrower spectrum option) or treatment expansion 
(alternatively adding or using a broader spectrum).
Length of Stay
	 The efficacy was assessed by length of 
stay (<5days).



1445Rajan et al., Biosci., Biotech. Res. Asia,  Vol. 20(4), 1443-1448 (2023)

Antibiotic Days
	 Number of days the patient received 
systemic antibiotics during hospitalization.

RESULTs 

	 A total of 104 patients with infective 
diabetic mellitus were included in the study. 
The efficacy of empirical therapy of antibiotics 
in the study population were determined based 
on quality indicators used as metrics. Based 
on different quality indicators (variables) such 
as antibiotic days, antibiotic course, treatment 
period, adjustment, modified and discontinuation 
the results of each category of infections was 
represented as below:
	 The baseline characteristics of the study 
population was found in table 1, such as gender, 
age, and number of complications, reinfection, and 
random blood sugar level. In this study, based on 
the parameter sex, there are 49 (47%) males and 
55 (53%) females. The distribution of age was 
15 (14.42) under 50 years and 89 (85.58) over 50 
years. Hypertension is one of the most important 
comorbidities in DM patients with infections. 
Reinfection was one of the associated factors, with 
56 (53.8%) patients becoming re-infected and 48 
(46.15%) patients not re-infected which is not 
statistically significant. There were 29 (27.88%) 
patients with less than 140mg/dl and 75(72.11%) 
patients with greater than 140mg/dl. There is no 
significant differences between sex and occurrence 
of infections showed sex is an independent 

factor for infection. Whereas age, co-morbidities 
uncontrolled diabetes had the P value of <0.01 
which indicates that there is statistically significant 
association between these factors and occurrence 
of infections. 
	 The distribution of type of infection was 
showed in table 2 in which 32 patients (30.76%)
having respiratory tract infection, 25(24.03%)
patients having urinary tract infections, 23(22.11%)
patients having foot infections,11(10.57%) patients 
having GI infections,13(12.50%) are on other 
miscellaneous group of infections were reported. 
Here the most frequent type of infections was 
respiratory tract infections in patients with Type 
II Diabetes Mellitus (30.47%).
	 The antibiotics use based on different 
metrics was showed in table 3. In urinary tract 
infection. Initially the antibiotic days for patient 
was 4.59±19.13, and antibiotic course was 
5.25±3.13. The maximum number of antibiotics at 
a time for the urinary tract infection for a patient 
was 1.95±4.24, length of stay for patients less 
than 5 days were 15(60%) and more than 5 days 
were 10(40%). Changes made to the antibiotic 
regimen were assessed by adjustment 6(24%), 
modified 8(32%), and no change were 11(44%). 
In respiratory tract infection the antibiotic days for 
patient was 5.93±2.63, and antibiotic course was 
7.4±6.69. The maximum number of antibiotics at a 
time for the respiratory tract infection for a patient 
was 1.75±0.91, length of stay for patients less than 
5 days were 18(56.25%) and more than 5 days 
were 14(43.75%). Changes made to the antibiotic 

Table 1. Baseline Characteristics among the Study Population

No	 Parameters		  No. of Patients	 Percentage of 	 P value
			   (N=104)	 Patients (%)

1	 Sex	 Male	 49	 47%	 0.4053
		  Female	 55	 53%	
2	 Age	 <50(years)	 11	 14.42%	 <0.01
		  >50(years)	 89	 85.59%	
3	 Co-morbidities	 Hypertension	 55	 52.88%	 <0.01
		  Others like Asthma, 	 49	 47.11%	
		  Hypothyroidism,COPD
4	 Reinfections	 Yes                          	 56	 53.8%	 0.267
		  No	 48	 46.15%	
5	 RBS (mg/dl)	 <140	 29	 27.88%	 <0.01
		  >140	 75	 72.11%	

P-value <0.05 considered as significant
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Table 2. Types of Infections among DM Patients

No	 Type of infection	 Number of patients	 Percentage of 
		  (N=104)	 patients (%)

1	 Respiratory tract infection	 32	 30.76
2	 Urinary tract infection	 25	 24.03
3	 Foot ulcers	 23	 22.11
4	 GI Infection	 11	 10.57
5	 Miscellaneous	 13	 12.50

Table 3. Efficacy of empirical therapy of antibiotics in different infections

Variable		  RTI	 UTI	 GI 	 Diabetic 
		  (n=32)	 (n=25)	 Infections	 Foot Ulcer
				    (n=11)	 (n=23)

Antibiotic days(mean ± Standard Deviation)	 5.93±2.63	 4.59±2.13 	 5±1.89	 5.55 ± 1.96
Antibiotic course(mean ± Standard Deviation)	 7.4±6.69	 5.25±3.13	 4.2±1.14	 3.37±1.12
Maximum number of antibiotics at a time	 1.75±0.91	 1.95±4.24	 1.41±0.51	 1.82±0.83
(mean ± Standard Deviation)
Length of stay (%)	 <5(days)	 18(56.25%)	 15(60%)	 7(63.6%)	 15(65.21%)
	 >5(days)	 14(43.75%)	    10(40%)	 4(36.3%)	 8(34.8%)
AdjustmentN (%)		  6(18.75%)	 6(24%)	 1(9.09%)	 9(39.13%)
ModifiedN (%)		  8(25%)	 8(32%)	 2(18.18%)	 4(17.39%)
No changeN(%)		  18(56.25%)	 11(44%)	 8(72.72%)	 10(43.47%)

regimen were assessed by adjustment 6(18.75%), 
modified 8(25%), and no change were 18(56.25%).
	 In GI infection the antibiotic days for 
patient was 5±1.89, and antibiotic course was 
4.2±1.4. The maximum number of antibiotics 
at a time for the GI infection for a patient was 
1.41±0.51, treatment period (length of stay) for 
patients less than 5 days were 7(63.6%) and more 
than 5 days were 4(36.3%). Changes made to the 
antibiotic regimen were assessed by adjustment 
1(9.09%), modified 2(18.18%), and no change 
were 8(72.72%). The antibiotics use based on 
different metrics in Diabetic foot ulcer in which 
the antibiotic days for patient was 5.55±1.96, and 
antibiotic course was 3.37±1.12. The maximum 
number of antibiotics at a time for the foot ulcer for 
a patient was 1.82±0.83; treatment period (length of 
stay) for patients less than 5 days were 15(65.21%) 
and more than 5 days were 8(34.8%). Changes 
made to the antibiotic regimen were assessed by 
adjustment 9(39.13%), modified 4(17.39%), and 
no change were 10(43.47%).

DISCUSSION

	 Infectious disease is more prevalent in 
individuals with diabetes. It is a condition that 
may potentiate infectious diseases and predispose 
patients to acquiring more severe disease. A recent 
matched cohort study analyzed the incidence 
infection rate from 306,011 patients and reported 
that patients with diabetes are more susceptible for 
developing severe infectious disease.15

	 The study showed that the majority of 
patients with diabetic infections were females 
but it is not statistically significant more in men. 
The age group >50years have shown higher 
susceptibility to the infection. Typically, patients 
between 50-60 years of age represents a serious 
risk factor for development of infections in type 
2 DM patients with infections.16 Hypertension is 
one of the major comorbidities seen in diabetic 
patients  The prevalence of hypertension among 
type 2 diabetes mellitus (DM) patients is higher 
than that of age- and sex-matched patients without 
diabetes, ranging from 32% to 82%.17 On the basis 
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of reinfection 56 (53.8%) patients becoming re-
infected. The greater frequency of infections in 
diabetic patients is caused by the hyperglycemic 
environment that favors immune dysfunction.18 
There were 29 (27.88%) patients with less than 
140mg/dl and 75(72.11%) patients with greater 
than 140mg/dl. 
	 The distribution of type of infection was 
showed in table 2 in which 32 patients (30.76%)
having respiratory tract infection, 25(24.03%)
patients having urinary tract infections, 23(22.11%)
patients having foot infections,11(10.57%) patients 
having GI infections,13(12.50%) are on other 
miscellaneous group of infections were reported. 
Comparing to the previous studies patients with 
Respiratory tract infection is higher as compared to 
any other type of infections. Urinary tract infection 
precedes RTI, and is more common in women than 
in men.GI & Foot infections are most important 
chronic complication in DM.19

	 Different metrics were used to compare 
the effectiveness of empirical antibiotic therapy in 
infective DM patients.20 LOS is a relevant outcome 
measure because it reflects the recovery time of 
patients and defines hospital costs.(21) Appropriate 
empirical antibiotic therapy (i.e. appropriate 
therapy) is defined as applying the antibiotic 
agent which matches in vitro susceptibility of 
the isolated bacteria, but was initially provided 
without evidence on the causative pathogen or its 
antibiogram.22 Considering the quality indicators 
such as Length of stay (LOS), Antibiotic days, 
Antibiotic course, Maximum no. of antibiotics, 
the efficacy of empirical antibiotic therapy was 
more effective in patients with Length of stay 
of < 5 days23. In this present study showed that 
65% patients had < 5 days of length of stay who 
were treated for diabetic foot ulcer followed by 
GI infections, UTIs and RTIs.  Length of stay 
have significant association on the occurrence 
of infections in diabetic patients. Appropriate 
empirical therapy is effective for increasing 
coverage rates without prescribing unnecessarily 
broad regimens24  
	 This study resulted that the empirical 
therapy was found to be effective choice of 
treatment in GI tract infections patients and taking 
empirical therapy showed effective outcome 
without adjustment and modification where as 
in diabetic foot infections empirical therapy 

was found to be least effective. The empirical 
therapy was found to be moderately effective in 
Respiratory tract and Urinary tract infections. 
Overall the empirical therapy was found to be 
effective in more than half of the study population. 
Therapy optimization initiates empirical coverage 
with minimal delay followed by discontinuation 
or streamlining to a regimen with the narrowest 
possible spectrum based on relevant diagnostic 
information.25 

CONCLUSION

	 Diabetes represents an incredibly 
important risk factor for infection raising the 
likelihood of infection for both treated conditions 
and those which lead to hospitalization. The 
efficacy of the empirical antibiotic therapy was 
more effective in patients with GI infections 
as per quality indicators like  modified and 
discontinuation and as per the < 5 days of length 
of hospital stay  empirical antibiotics are effective 
in patients with Diabetic foot infections. As per 
the study conducted about half of the patients 
had effective empirical antibiotic therapy without 
adjustment or modifications.

Acknowledgement

	 We would like to thank Dr Kiran D R 
MD, Department of General Medicine, Karuna 
Medical College, Vilayodi, Chittur, Grace College 
of Pharmacy and all the patients who participated 
in the study.
Conflict of Interest
	 Here we would like to declare that we 
don’t have any conflict of interest.
Funding Source
	 Here we would like to inform that no 
funding was provided to conduct the study.

REFERENCES

1.	 Muhammed S, Rehman R, Kurshid M. 
Diabetes associated infections development 
of antimicrobial resistance and possible 
treatment strategies. Archives of Microbiology 
2020;202:953-965.   10.1007/s00203-020-
01818-x

2.	 Paramasivaamsasangar K,Mariappan P, 
Govindaswamy D. A prospective observational 



1448Rajan et al., Biosci., Biotech. Res. Asia,  Vol. 20(4), 1443-1448 (2023)

study of drug prescription pattern of antibiotics 
in diabetic foot ulcer in tertiary care teaching 
hospital .International Journal of Clinical 
Pharmacology Vol.9 No.7 2020;123-34. https://
doi.org/10.18203/2319-2003.ijbcp20202934

3.	 Toniolo A,Cassani, Puggioni, Anna. The 
diabetes pandemic and associated infections. 
Clinical microbiology 2019;30:1-17.  10.1097/
MRM.0000000000000155

4.	 Sood D M, Fayaz A, Bhat M D et al. A 
Comparative Analysis Of Spectrum And 
Outcome Of Common Bacterial Infections 
In Patients With And Without Diabetes-a 
Prospective Hospital Based Study. Journal of 
Medical Sciences 2018;21(2);84-90  https://doi.
org/10.33883/jms.v21i2.358

5.	 Alemkere G et al., Antibiotic use practice and 
predictors of hospital outcomes among patients 
with systemic infection: Identifying targets for 
antibiotic and health care resource stewardship. 
PLOS ONE,2019 14   (2)   10.1371/journal.
pone.0212661

6.	 Lipsky B A, Erened B. IDSA guidelines Diabetes 
and treatment of diabetic infections. Clin infect 
Dis 2004; 39:885-910. 10.1086/424846

7.	 Chandra N, K Premkumar, MVS Subbalaxmi, P 
Umabala. Incidence of infections in hospitalized 
subjects with diabetes mellitus 2017. Departments 
of General Medicine, Microbiology, Nizam’s 
Institute of Medical Sciences, Hyderabad 2015; 
6:216-24 http://dx.doi.org/10.15380/2277-5706.
JCSR.17.02.001.

8.	 Dabhi P.A, Balamukesh, Prince James. Screening 
for prevalence of current TB disease and latent 
TB infection in type 2 diabetes mellitus patients 
attending a diabetic clinic in an Indian tertiary 
care hospital .Department of Biotechnology June 
5 2020;6:145-54 10.1371/journal.pone.0233385

9.	 Af ia t  B ,  Rahmadika  N,  Rosa lami  R 
et  al . ,  Type II  Diabetes Mell i tus  and 
its impact on the immune system.Current 
Diabetes Reviews 2020 May;16(5):442-
449  10.2174/1573399815666191024085838

10.	 Weight J A, Empiric treatment options in the 
management of complicated intra-abdominal 
infections.   Cleveland clinic journal of medicine 
2017; 74(4):S29-S37. 10.3949/ccjm.74.suppl_4.
s29

11.	 .Elzbieta M,Krol R B,Prospective study on the 
etiology of lower respiratory tract infections in 
people with diabetes.Pneumonal Alergol Pol. 
2015;83(5):401-408 10.5603/PiAP.2015.0065

12.	 .Stuart B M. Diabetic foot infections treatment 
and management. Diabetes Journal. 2020; 3:220-
226. DOI: 10.2337/db2020-01

13.	 Trivedi U, Parameswaran S, Armstrong A, Vega 

DB, Griswold J et al. Prevalence of Multiple 
Antibiotic Resistant Infections in Diabetes versus 
Nondiabetic wounds. Journal of Pathogens. 
2014; 9:356-368.  10.1155/2014/173053

14.	 Venmans LM, Gorter KJ, Hak E, Grypdonk 
MHF, Bruijin O et al. Management of infectious 
in type 2 diabetes from the patient’s perspective: 
A qualitative approach. Primary care Diabetes. 
2011; 5(1):33-37.  10.1016/j.pcd.2010.09.003

15.	 Chavez J,Carlos M., Succeptibility for some 
infectious diseases in patients with diabetes:The 
key role of glycemia. National library of medicine. 
2021;9:559-563. 10.3389/fpubh.2021.559595.

16.	 Zhou K,Lansang M.,Diabetes mellitus and 
infection. National library of medicine 2021

17.	 Tadesse D,Asifa G,Getachew T., Prevalence of 
hypertension among Type II diabetes mellitus 
patients in Ethiopia: A systematic review on meta 
analysis. Oxford Journal2023;15(3) 235-241 
doi: 10.1093/inthealth/ihac060

18.	 Worku GY, Alamneh B Y. Prevalence of 
bacterial urinary tract infection and antimicrobial 
susceptibility patterns among diabetes mellitus 
patients attending Zewditu Memorial Hospital. 
2021; 14:1441. 10.2147/IDR.S298176 

19.	 C Julian, C Alves et al., Infection in patients 
with diabetes mellitus: A review of pathogenesis. 
National Library of Medicine. 2012 Mar 16 
doi: 10.4103/2230-8210.94253

20.	 Dinesh G, Akash M. Recent trends in the 
antimicrobial susceptibility patterns of urinary 
pathogens in Type II DM. 2018; 6:621-
702. https://doi.org/10.18203/2320-6012.
ijrms20181284

21.	 An den Bosch CM, Hulscher ME, Akkermans 
RP, Wille J, Geerlings SE, Prins JM. Appropriate 
antibiotic use reduces length of hospital stay. J 
Antimicrob Chemother. 2017 Mar 1;72(3):923-
932.

22.	 Schuttevaer R, Alsma J, Brink A, van Dijk W, 
de Steenwinkel JEM, Lingsma HF, Melles DC, 
Schuit SCE. Appropriate empirical antibiotic 
therapy and mortality: Conflicting data explained 
by residual confounding. PLoS One. 2019 Nov 
19;14(11):e0225478.

23.	 Palain S, Shankar R, Mishra P. Prescribing pattern 
in diabetic outpatient in tertiary care teaching 
hospital in Nepal. 2006; 12:789-798. 

24.	 Caroline M, Marlies E, Wille J., Appropriate 
antibiotic use reduces length of hospital stay. 
Journal of Antimicrobial Chemotherapy : 
2017;72;923-932 doi: 10.1093/jac/dkw469.

25.	 Braykov N,Morgan D, Uslan D,Kelesidis 
T, Candy J et al., Assesment of empirical 
antibiotic therapy optimization in 6 hospitals;An 
observational cohort study. Lancet Infect Dis. 
2014;14;1220-1227 


