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ABSTRACT 

BACKGROUND: 

The Intensive care unit is referred to a service for the patients who are in potentially recoverable 

condition who can benefit from intensive management. Studies need to be conducted on a 

regular basis in every icu of tertiary care hospitals, to know the local antibiogram which keeps 

changing due to evolving patterns of antibiotic resistance. This helps in improving clinician’s 

decision of usage of appropriate antibiotic and therefore better recovery of the patient. This 

Study aimed to assess the incidence of bacterial infections and antibiotic sensitivity pattern of 

culture positive infections in ICU. As a result, it would serve as a guideline for initiating 

empirical antibiotic therapy, before culture reports are awaited. 

METHODOLOGY: 

 This hospital-based longitudinal cross-sectional study was undertaken among patients 

hospitalised to KLE's DR. Prabhakar Kore hospital's ICU during a one-year study period. 

Organisms were isolated and their sensitivity patterns were assessed along with their clinical 

presentation and recovery. 

RESULT:  

In present study total of 417 positive cultures fulfilling inclusion criteria were included. Among 

them 62.8% were male patients and 37.2% were female patients with male predominance and 

mean age of patients being 55.80±17.81yrs of age and majority in the age group of 61 to 80 

yrs of age. Overall among all the cultures most common organism isolated is Escherichia coli 

(24.94%) followed by klebsiella pneumonia(16.55%), coagulase negative staphylococcus 
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species(9.83%) and enterobacter species(9.35%) with predominance of gram negative 

infections. Analyzing the sensitivity and resistance patterns of the organisms isolated to various 

commonly used antibiotics, it is observed that maximum sensitivity is found with fosfomycin, 

followed by tigecycline, tetracycline, gentamycin, levofloxacin, vancomycin and amikacin. On 

the other hand maximum resistance is seen with amoxiclav which is approximately 100% 

followed by 1st and 2nd generation cephalosporins, ampicillin, norfloxacin, pencillin and 

clarithromycin. 

  

CONCLUSION:  

The increasing trend of antibiotic resistance among the hospitalized patients in the ICU setting 

is alarming. The need of hour is to generate the local empirical antibiogram, which will help in 

formulating and handling the patients with appropriate medication. This also will aid to 

regulate the extensive antimicrobial use among the clinicians.  

Keywords: local empirical Antibiogram, antibiotic resistance, Klebsiella pneumonia, 

Escherichia coli, Staphylococcus species. 
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INTRODUCTION 

Antibiotic resistance is a major concern in critical care facilities across the globe. The 

widespread use of antibiotics has been associated to the spread of drug-resistant organisms 

in the ICU. The rate of resistance in the ICU is several times greater than in the general 

healthcare setting. ICU is a potential source of nosocomial infections and infected patients 

in ICU have mortality more than twice that of non-infected patients. Antimicrobial profile 

studies, currently ongoing have shown that bacteria that can cause nosocomial and 

community-acquired illnesses are becoming pan resistant to several antibiotic classes. As 

a result, this condition poses a clinical risk to humans.  

The majority of bacterial antibiotic resistance mechanisms are acquired by the 

modification of target genes or the acquisition of plasmids harbouring resistance genes. 

These encoded genes may result in the generation of lytic enzymes, changes in membrane 

permeability, efflux mechanism, and spread of antibiotic resistance.  

Knowing the information about bacterial profile and antibiotic resistance is of particular 

importance since there is considerable geographic variation from place to place in the rates 

of resistance to various antimicrobials. Knowing the antibiotic sensitivity of the organisms 

obtained in the ICU contributes in the building of an empirical antibiotic-policy in the ICU. 

This avoids overuse of broad spectrum antibiotics and prevent the emergence of drug 

resistant bacterial strains. This information may also help in adopting and implementing 

antibiotic stewardship programs. Antibiotic resistance is a major public-health issue 

throughout the world. This study acknowledge overuse and misuse of antimicrobials as a 

main issue for development of resistance, as well as the need to optimize the use of 

antimicrobials. 
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The shifting range of microbial pathogens in the hospital environment, as well as the 

widespread evolution of microbial resistance to antibiotic medications, highlight the 

importance of not just local surveillance systems, but also national and worldwide 

programmes to monitor resistance prevalence. 

At present in our institution, empirical antibiotic treatment is based either on the studies 

conducted in western countries or is according to the treating physician’s clinical 

experience which may or may not accurately reflect the resistance patterns prevalent in our 

institute. There is presently little information on organisms pattern and their antibiotic 

susceptibilities in ICU setup of tertiary care institutions in our country. with all the above 

backdrop, the current study was conducted over a one-year period to analyse, the clinical 

pattern of organisms causing infection in the ICU, along with  their antibiotic sensitivity 

pattern.  
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OBJECTIVE 

To study incidence of bacterial infections and antibiotic sensitivity pattern of culture 

positive infections in ICU. 
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REVIEW OF LITERATURE 

The Intensive care unit is referred to a service for the patients who are potentially 

recoverable condition who can benefit from more detailed observation and intensive 

management, which is by providing the high dependency area where we should also take 

care of the diagnosis, prevention and treatment of multi-organ dysfunction.  

Intensive care units (ICUs) account for less than 10% of total beds in most hospitals, yet 

they account for more than 20% of all nosocomial infections. ICU-acquired infections 

cause significant morbidity, death, and financial costs. In non-cardiac ICUs, infections and 

sepsis are the primary cause of death, accounting for 40% of all ICU costs.1,2 

The targeted patients towards the Intensive care unit (ICU) are  

• Cardiovascular system 

• Respiratory system 

• Alimentary system 

Common causes for the ICU admissions  

There are multiple causes for the admission into an intensive care unit in any given 

hospital. The most common reasons which need the treatment under the intensive 

management are 

• Pneumonia 

• Complicated Urinary tract infections 

• Various types of Shock 

• Septicemia 

• Chronic or acute respiratory distress  
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• Renal failure 

• Multi-organ dysfunction 

• Acute Neurological conditions 

• Bleeding or clotting disorders 

• Nosocomial infections 

Prevalence of infections in ICU 

The prevalence of sepsis in intensive care units (ICUs) continues to grow, despite 

advancements in modern medicine and intensive care. In an international research of 1265 

ICUs, infection was shown to be a strong independent predictor of death (odds ratio [OR] 

1.51, p0.001). The chance of infection, in general, and infection by a resistant pathogen, 

in particular, rise as the patient's stay in the ICU becomes longer A variety of factors 

contribute to the high incidence of these infections in the ICU, as well as the poor patient 

outcomes that ensue from them.3 

Patients in intensive care units (ICUs) are more chronic and have comorbid diseases, 

significant disturbance in physiologic systems, and are highly immune-suppressed when 

compared to general ward patients. 

The high frequency of indwelling catheters among the patients in ICU, will contribute as 

a portal of entry for most of the infecting organism into the body fluid and the organs. 

The use and maintenance of catheters involves regular interaction with health care staff, 

which predisposes to nosocomial pathogen colonisation and infection in this environment. 

The equipments  associated with proper maintenance, may also serve as reservoirs and 

vectors for the infective pathogens which may transmit horizontally from patients to 

patient.4  
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The multidrug resistance pathogens, such as the Methicillin resistant staphylococcus 

aureus (MRSA), acinetobacter baumannii, vancomycin resistant enterococci and 

enterobacteriaceae, extended spectrum beta-lactamases producing bacteria or 

carbapenemases producing bacteria, carbapenem resistant pseudomonas aeruginosa are 

the most commonly isolated ones with increasing frequency in ICUs.3,5 

The infections caused by these resistant pathogens are difficult to treat and are associated 

with increased morbidity, mortality and economic burden.6,7 

Although most studies of ICU-associated illnesses originate from developed nations, a 

multicenter prospective cohort surveillance study of 46 hospitals in south and central 

America, turkey, morocco and india8 found that infection rates may be much higher in 

poor countries. The total infection rate was 14.7 % (22.5 infections per 1000 ICU days). 

For certain devices, the below mentioned prevalence rates were discovered. 

• Catheter associated urinary tract infection (CAUTI) 8.9 cases per 1000 catheter 

days. 

• Ventilatory associated pneumonia (VAP), in 24.1 cases per 1000 ventilator days. 

• Catheter related bloodstream infections (CRBSI), in 12.5 cases per 1000 catheter 

days. 

The results of 98 ICU’s from Latin America, Asia, Africa, and Europe were published in 

a second research by the same multinational group. Despite the fact that device use was 

surprisingly similar to those reported from ICUs in the United States, In developing-world 

ICUs, the rates of device-associated nosocomial infection were much higher 9 
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Infectious syndromes commonly seen in ICU 

Infections linked with the supporting equipment that patients in the ICU frequently require 

are the most common and clinically significant infections acquired in the ICU. These 

include bloodstream infection from an intravascular catheter, pneumonia from a ventilator, 

and urinary tract infection from a catheter.  

Catheter associated urinary tract infections: 

 The most prevalent nosocomial infection is urinary tract infection (UTI), which accounts 

for more than 40% of all nosocomial infections. While most catheter-associated UTIs may 

not result in substantial morbidity or death or raise hospital expenses, the cumulative effect 

of these infections is significant.10,11 

Ventilator associated pneumonia: 

 In mechanically ventilated patients, ventilator-associated pneumonia is a lung infection 

that occurs 48 hours or longer after intubation. In the setting of endotracheal intubation 

and mechanical ventilation, nosocomial pneumonia is the second most prevalent hospital-

acquired illness.12 

Intravascular catheter related bloodstream infections:  

Because of the necessity for hemodynamic monitoring and intravenous medications, 

arterial and central venous catheters are often utilized in critical care patients. Infections 

of the bloodstream caused by these catheters are frequent in ICUs and are linked to 

considerable morbidity and death. Furthermore, the economic burden of these infections 

on health care institutions in the United States was worsened in October 2008, when the 
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Centers for Medicare and Mediaid Services ceased reimbursing hospitals for catheter-

related bloodstream infections.13 

Prevalence of organisms resistant to drugs 

The rate of resistance among bacterial infections collected in intensive care units has risen 

dramatically. A comparison of reports from the National Healthcare Safety Network 

System(NHSN) at the Centre for Disease Control and Prevention(CDC) in the United 

States from 1999 to 2006 to 2007 shows an increase in the prevalence of multidrug-

resistant infections in ICUs in the United States. 

• VRE from 24.7-33.3% of enterococci isolates 

• MRSA from 53.5 to 56.2% of S. aureus isolates 

• P.aeruginosa resistant to fluoroquinolones from 23.0 to 30.7% and to imipenem 

from 16.4 to 25.3%. 

• Enterobacteriaceae resistant to 3rd generation cephalosporins, especially ESBL 

producers from 10.4 to 25% of Klebsiella pneumonia and 3.9 to 9.0 percent of 

Escherichia coli isolates. 

• Acinetobacter baumannii resistant to carbapenems from 11 to 30%  

• Enterobacteriaceae resistant to carbapenems from 0 to 8% of K.pneumoniae and 

0 to 3% of E. Coli.  

Broad-spectrum resistance among gram-negative bacteria is especially concerning since 

treatment choices are limited, and often no effective antimicrobial drug is available at all.14 
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Risk factors associated with infecting by resistant pathogen: 

Certain characteristics contribute to increased selective pressure (leading to the emergence 

of multidrug-resistant organisms) and/or increased colonization pressure (leading to 

ineffective containment of these organisms) in ICUs, increasing the risk of infections with 

multidrug-resistant pathogens.15–17 The following are some of the risk factors for resistant 

infections that have been documented from ICUs.2,18–20 

• Old age 

• Reduced cognition 

• Long term hospitalization 

• Frequent encounters with health care environments 

• Health care personnel frequent contact 

• Presence of any indwelling devices like central venous catheters, urinary catheters 

or ET tubes 

• Recent surgery or other invasive procedures 

• Antimicrobial therapy prior to the ICU admission 

Several investigations and techniques have shown a link between past antibiotic use and 

infection with drug-resistant microbes. Antibiotic exposure has repeatedly been linked to 

the establishment of resistance to the same or a different class of antimicrobial agent in 

case-control studies.21 

Outcomes related to multi-drug resistant infections : 

Multidrug-resistant pathogen infections are linked to higher mortality, length of hospital 

stay, and healthcare expenditures. Patients with infections caused by multidrug-resistant 

organisms are frequently chronically or severely sick, and they are at risk of dying as a 
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result of underlying significant and complicated medical conditions. However, a variety 

of variables connected to the difficulty of selecting medicines for multidrug-resistant 

bacteria predispose to poor results on their own.22–26 

Multidrug-resistant microorganisms are more likely to be resistant to empiric antibiotic 

regimens than susceptible organisms. As a result, commencement of suitable, effective 

antimicrobial therapy in the treatment of multidrug-resistant pathogens is frequently 

delayed. 

Antimicrobial resistance frequently prevents the use of optimum "first-line" antimicrobial 

drugs, forcing the use of "second-line" antimicrobial medicines with lower bactericidal 

efficacy and/or poor pharmacokinetic and/or pharmacodynamic characteristics. Therefore, 

When "second line" medicines are used to treat a resistant pathogen, patients may have 

negative consequences.27 

PREVENTION: 

In intensive care units (ICUs), there are two primary types of methods to prevent the 

establishment and spread of multidrug-resistant bacteria: initiatives to enhance the efficacy 

and use of antimicrobial treatment (lowering selective pressure) and infection control 

measures (reducing colonization pressure) 

Antibiotic utilization control policy: 

 Antibiotic stewardship initiatives (typically including doctors, infectious disease experts, 

and pharmacists) might meet the objective of decreasing infections caused by resistant 

bacterial strains in specific hospital settings such as the ICU. The initiatives encourage the 

effective and safe use of antimicrobial agents, review and advise formulary choices, and 

conduct antimicrobial usage education programs.27–31 There is no role for rotating 
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antibiotic prescription practices by changing empiric regimens in an attempt to curb 

emergence of resistance. 

Infection control measures:  

Infection control techniques are the mainstay of strategies to avoid the evolution of 

multidrug-resistant organisms that do not entail changes in antibiotic use (which affects 

selective pressure) (which impact colonization pressure and patient-to-patient 

transmission). Resistant organism outbreaks have been controlled by paying close 

attention to some important daily activities. Hand hygiene, daily chlorhexidine washing, 

and installation of device-specific infection-prevention methods should be done on a 

regular basis for all ICU patients.32–34 

Hand hygiene: 

 It is impossible to underestimate the value of proper hand hygiene. Alcohol-based hand 

hygiene is more successful than traditional soap and water in disinfecting hands; moreover, 

there is no need for a sink or towels, and alcohol foam is no more abrasive to hands than 

normal antiseptic soap and water. Because the foam does not inactivate C. difficile toxins 

or kill the spores themselves, it is not suited for hands that are visibly dirty or for health 

care professionals caring for patients with C. difficile infection (or other spore-forming 

organisms).35,36 

Contact precautions, cohorting and dedicated staff:  

Wearing a gown and gloves while entering a patient room and removing them before or 

shortly after leaving (but still near to the patient's immediate surroundings) may reduce the 

spread of multidrug-resistant bacteria such as MRSA, VRE, and carbapenem-resistant and 

ESBL-producing gram-negative organisms. When caring for ICU patients who have a 
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history of or are confirmed to have infection or colonization with resistant organisms, 

certain measures should be taken on a regular basis. 

Decolonization or patients bathing:  

Chlorhexidine bathing is required for all ICU patients on a daily basis. As many studies 

have shown, bathing patients in the ICU daily with chlorhexidine gluconate (CHG), an 

antiseptic with broad-spectrum activity against many organisms, is an effective method of 

reducing both hospital-acquired infections (such as bloodstream infections, urinary tract 

infections, surgical-site infections, and ventilator-associated pneumonia) and colonization 

with drug-resistant organisms.37–43 

Digestive and oropharyngeal decontamination: 

 Decontamination of the gastrointestinal and oropharyngeal tracts has been advocated as a 

way to prevent infection in critically sick patients by decreasing microbial colonization at 

these locations. 

In the Netherlands, a location with low baseline antimicrobial resistance, ICU patients 

treated with selective oropharyngeal decontamination (SOD) and selective digestive 

decontamination (SDD) showed modest mortality improvements. Outside of the 

Netherlands, however, these approaches have not gained general acceptance since no 

effect has been shown in ICUs with moderate to high levels of antibiotic resistance. 

SOD and SDD have been shown in several trials to lower mortality and bacteremia rates 

in patients in ICUs with low levels of antibiotic resistance; nevertheless, the overall impact 

is small. Oropharyngeal decontamination with antiseptics (e.g., chlorhexidine), SOD with 

nonabsorbable antibiotics applied in the oropharynx, and SDD with nonabsorbable 
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antibiotics applied to the oropharynx and administered orally, with or without intravenous 

antibiotics are all examples of decontamination methods. 

SOD decreased mortality relative to standard of care (no decontamination) or placebo (OR 

0.85, 95 percent CI 0.74-0.97) in a meta-analysis of randomized studies assessing 

decontamination techniques in ICU patients. In comparison to standard of care (no 

decontamination) or placebo, SDD also reduced mortality (OR 0.73, 95 percent CI 0.64-

0.84).44 

In a randomized study including almost 11,900 ICU patients in the Netherlands to compare 

the incidence of antibiotic resistance with SOD vs SDD, the two treatments had identical 

death rates. Despite a somewhat larger rise in colonization with aminoglycoside resistant 

gram-negative bacilli are observed with SDD than SOD. over time, rates of rectal 

colonization with highly resistant bacteria were generally lower with SDD than SOD.45 

Surveillance:  

For the early detection and management of epidemic breakouts and endemic expansions 

of resistant bacteria, surveillance for infections with multidrug-resistant bacteria within the 

institution as a whole and within individual units is important. The occurrence and 

prevalence of multidrug-resistant bacteria (e.g., MRSA, VRE, and carbapenem-resistant 

Enterobacteriaceae) should be tracked, and the information should be presented to ICU 

nurses and doctors in an easy-to-understand format. Comparing data from different time 

periods for one ICU as well as other units within the same institution is beneficial. 

MRSA surveillance cultures and extended barrier precautions (universal glove precautions 

while awaiting active surveillance culture findings) were not helpful in decreasing MRSA 

transmission in a cluster-randomized study including more than 9000 patients admitted to 
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18 intensive care units. Surveillance cultures have found a large subset of colonized 

individuals who were not otherwise detected, thus this discovery was unexpected.46 

Device specific strategies:  

Antimicrobial usage will be reduced and the risk of being infected or colonized with 

resistant bacteria will be reduced by preventing infections and reducing the length of 

hospital stay of patients. Infection rates, antibiotic consumption, and selective antibiotic 

pressure on resident bacteria all reduce when needless central venous catheter, bladder 

catheter, and endotracheal intubation are avoided. Clinicians should evaluate the necessity 

to maintain each of these intrusive devices in place on a daily basis.47 

Furthermore, because indwelling devices are linked to many multidrug-resistant infections 

in the ICU, specific strategies for their placement and care, as well as additional adjunctive 

measures, are effective in reducing the risk of catheter-associated urinary tract infections, 

ventilator-associated pneumonia, and intravascular catheter-related bloodstream infection. 

Environmental cleaning: 

 In the intensive care unit, as well as the rest of the hospital, environmental cleaning, 

disinfection, and sterilization are fundamental and crucial methods used to prevent or 

decrease infections. UV light sterilizing lamps and hydrogen-peroxide vapour 

decontamination devices are two innovative but still experimental approaches for 

environmental cleansing that might help future attempts to reduce colonization pressure. 

These new technologies, however, will not eliminate the need for thorough manual 

"terminal" cleaning, which should be set by a documented procedure in every ICU and 

checked on a regular basis. 
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Figure 1 : Control of infections in ICU 
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Table 1: universal recommendations for prevention of infections associated with 

intravascular catheter among adults 

Health care workers training and education 

To avoid intravascular catheter-associated infections, educate health care personnel 

about the indications for intravascular catheter usage, correct maintenance and correct 

insertion techniques, and also regarding infection prevention and control measures. 

Hand hygiene 

Observe proper hand hygiene either by washing hands with conventional antiseptic 

containing soap preparations, or with waterless alcohol-based foams or gels. The use 

of gloves does not eliminate the requirement for proper hand hygiene. 

Aseptic techniques during catheter insertion and care 

Maintain an aseptic procedure when inserting and caring for intravascular catheters. 

When inserting arterial or central venous catheters, use the most stringent barrier 

precautions. 

Care of catheter site 

Clean skin should be disinfected with a suitable antiseptic before catheter placement 

and at the time of dressing changes. A 2% chlorhexidine preparation is preferred, but 

there is no recommendation for its use in infants less than 2 months of age. 

Cover the catheter site with sterile gauze or a sterile transparent semipermeable 

bandage. 

On insertion sites, do not apply topical antibiotic ointment or cream (except for 

dialysis catheters). 
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Replacement of intravascular catheter  

Consider taking out any intravascular catheters that are no longer needed. 

Replacement of infusion sets 

 In Every 7 days, administration sets, including secondary sets and add-on devices 

should be replaced (in the absence of a clinical indication for earlier replacement). 

Within 24 hours of starting the infusion, replace the tubing used to infuse blood, blood 

products, or lipid emulsions. Replace the tubing used to provide propofol infusions 

every 6 to 12 hours, depending on the manufacturer's instructions. 

Parenteral fluids 

Within 24 hours of hanging the solution, complete the infusion of lipid-containing 

solutions. 

Within 12 hours of hanging the solution, complete the infusion of lipid emulsions 

alone. 

Complete blood or other blood product infusions within 4 hours of hanging the blood. 

Intravenous injection ports 

Before using the system, clean the injection ports with 70% alcohol or an iodophor. 
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SIMILAR STUDIES SUBSTANTIATING THE IMPORTANCE OF 

SURVEILLANCE ANTIBACTERIAL PROFILE: 

In a study by Singh AK et al., (2002) to assess the antibiotic sensitivity pattern among the 

common isolates from ICU. Total of 102 patients samples were collected. The most 

common isolates from respiratory tract infections were Klebsiella pneumoniae, Proteus 

spp., Escherichia coli, Staphylococci spp., and Acinetobacter spp. All Betalactam 

antibiotics and betalactam-betalactamase inhibitors were shown resistance by gram 

negative enteric bacilli. Ciprofloxacin and Ceftriaxone resistance was found to be 50-100 

percent and 25-83.3 percent, respectively. Penicillin and tetracycline resistance was 100 

percent, cotrimoxazole resistance was 80 percent, erythromycin and gentamicin resistance 

was 60 percent, and amikacin resistance was 40 percent. Except for gentamicin, 

Acinetobacter spp. were extremely resistant to most antibacterial drugs, while 

Pseudomonas spp. exhibited 75% resistance to it. The growing incidence of multidrug-

resistant organisms in the ICU’s is most likely as a result of a lack of a proper antibiotic 

policy, which results in the indiscriminate and protracted use of antimicrobial agents. 48 

A study done by Arora U et al, (2007) states that majority were gram positive bacteria 

while 47.33 % were gram negative bacilli. Staph aureus was the predominant organism 

27.37% followed by CONS 20.16 %. Ampicillin (74.61 percent) and erythromycin (74.61 

percent) showed the most resistance among gram-positive bacteria (69.67 percent). MDR 

bacteria made up the majority of the gram-negative bacteria (71 percent). Ampicillin 

(86.1%), cephalexin (68.07%), and piperacillin showed the highest levels of resistance 

(57.71 percent). Amikacin, gentamicin, and cefotaxime were the most effective antibiotics. 

ESBL producers made up 34.35 percent of the isolates.49 
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a study by Raghunath D et al., in 2008 for assessing the emerging antibiotic resistance in 

bacteria with special reference to India, It is suggested that high-antibiotic-use settings 

play a role. The dangers of widespread antibiotic usage in animals have been discussed. 

Antibiotic resistance is steadily rising, while the number of newer medicines is 

diminishing, pointing to a post-antibiotic era in which treating illnesses will become 

increasingly difficult. This article tries to summarize the worldwide antimicrobial 

resistance situation and compare it to the Indian situation. The incidence of antibiotic 

resistance among key pathogen groups in India is discussed. The variables that contribute 

to the current high rates of antibiotic resistance have been emphasized.50 

In a study by Goel N et al., (2009) to know the bacterial profile and determine the antibiotic 

pattern of lower respiratory tract isolates in patients admitted to ICU. 144 (69.5%) of the 

207 specimens were culture positive, whereas 63 (30.4%) exhibited no growth. 161 

isolates were isolated from 144 culture positives, with 154 (95.6%) being Gram negative 

bacilli (GNB). Two isolates per specimen were found in 17 (11.0%) of the patients. 

Pseudomonas aeruginosa (35 percent), Acinetobacter baumannii (23.6 percent), and 

Klebsiella pneumoniae were the most frequent GNBs in order of frequency (13.6 percent 

). Resistance to ciprofloxacin, ceftazidime, co-trimoxazole, and amoxycillin/clavulanic 

acid combination was highly high (80-100%) among prevalent GNB. Meropenem and 

doxycycline showed the least resistance. Nonfermenters are the most prevalent etiological 

agents of LRTIs in ICU, according to the study. The incidence of resistance to 

cephalosporins and other -lactam-lactamase inhibitors is frighteningly high. Meropenem 

was discovered to be the most sensitive medication against GNB of all the drugs tested. 

Doxycycline sensitivity was high in Acinetobacter and Klebsiella spp. 51 
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A study done by Barai L et al, (2010) states that Major organisms isolated from blood were 

Pseudomonas sp.(51.7%) and Acinetobacter sp.(18.4%) while from urine it was Candida 

spp (43.3%)and E. coli (19.3%). The most frequently isolated organisms from both 

respiratory secretions and pus were Acinetobacter sp. (40.9% and 27% respectively) and 

Pseudomonas sp. (32.9% and 27% respectively). More than half of the E. coli, Klebsiella, 

and imipenem-resistant Pseudomonas and Acinetobacter strains were resistant to third-

generation cephalosporins. Most drugs, including imipenem, were notably resistant to 

Acinetobacter (>70 percent resistance), while most members of the Enterobacteriacae 

group exhibited highest susceptibility to imipenem (50 percent -94 percent). The outcomes 

of this study may assist physicians in developing first-line empirical antibiotic therapy 

regimens for ICU patients.52 

In a study by Sharma PR et al., (2010) to assess the antimicrobial consumption and impact 

of reserve antibiotic indent form in a ICU. The total amount of AM consumed per 100 bed 

days was 232. Penicillin with -lactamase inhibitor (21%) was the most often used AM, 

followed by antifungal medicines (13.4%), cephalosporins (11.7%), and macrolides 

(11.7%). Acinetobacter (26.1%) was the most often isolated organism, followed by 

Candida (23.8%) and Pseudomonas (23.8%). The average occupancy index was 0.53, and 

the average length of stay in the intensive care unit was 6 days. After the introduction of 

the indent form, the use of carbapenems (new AM) and antifungals dropped from 18.8/100 

to 10.6/100 and 56.1/100 to 22.1/100 bed days, respectively. During the research period, 

the "Reserve AM indent form" proved useful in lowering AM usage. The AM indent form 

can be employed in AM stewardship programs and used to fight irrational usage and 

resistance. 53 
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A study done by Tiwari P et al, (2010) in tertiary care hospital in Delhi states that 

Vancomycin-sensitive Staphylococcus aureus was the most prevalent pathogen recovered 

in 35% of positive blood and pus samples. The most prevalent organism recovered in 54% 

of positive urine samples was imepenem-sensitive bacteria. E. coli.54 

In a cross sectional retrospective study in Indonesia by Radji M et al., (2011) to assess the 

antibiotic sensitivity pattern of bacterial pathogens in intensive unit. Specimens were taken 

from 385 individuals who had received antibiotic therapy, of whom 249 (64.68 percent) 

had positive cultures and 136 (35.32 percent) had negative cultures. Pseudomonas 

aeruginosa (P. aeruginosa) was the most common isolate (26.5%), followed by Klebsiella 

pneumoniae (K. pneumoniae) (15.3%), and Staphylococcus epidermidis (S. epidermidis) 

(14.9 percent). Cephalexin (95.3%), cefotaxime (64.1%), and ceftriaxone resistance was 

found in a significant percentage of P. aeruginosa isolates (60.9 percent). Antibiotics that 

were most effective against P. aeruginosa were amikacin (84.4%), imipenem (81.2%), and 

meropenem (81.2%). (75.0 percent). Cephalexin (86.5%), ceftriaxone (75.7%), 

ceftazidime (73.0%), and cefpirome resistance were all found in K. pneumoniae (73.0 

percent). The majority of bacteria identified from Fatmawati Hospital's ICU in Jakarta, 

Indonesia, were found to be resistant to third-generation cephalosporins and quinolone 

antibiotics. Antibiotic susceptibility patterns must be monitored on a regular basis in order 

to create orders that will help the doctor in choosing empirical or guided therapy for 

infected patients. 55 

In a study by Shalini et al., (2011) to assess the antibiotic sensitivity pattern in urinary tract 

infection at tertiary hospital. Total of 170 urine culture sensitivity reports were analysed. 

Amikacin and nitrofurantoin resistance was found in more than 80% of the isolates, 

whereas norfloxacin, ciprofloxacin, and levofloxacin resistance was found in more than 
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70%. Resistance to cotrimoxazole (81.82 percent), amoxicillin (77.42 percent), and 

amoxiclav was quite strong (64.34 percent). E. Amikacin sensitivity was 98.91 percent 

(91), while Nitrofurantoin sensitivity was 93.48 percent in E. coli (86). Seventy-five 

percent of E. Minocycline was shown to be effective against E. coli isolates, indicating 

that it might be used to treat urinary tract infections in outdoor patients. 56 

In a study by Peripi SB et al., (2012) to assess the susceptibility pattern among the 

infectious organism resulting in antibiotic resistance. Antibiotics such as aminoglycosides 

(amikacin), quinolones (ofloxacin, ciprofloxacin), tetracyclines (doxycycline), penicillin 

(ampicillin), and sulphonamides (co-trimoxazole) were the most often given. The 

following organism profiles were found in 46 percent of culture laboratory reports: 

Escherichia coli (36 percent), Klebsiella pneumoniae (16 percent), Staphylococcus aureus 

(29 percent), Enterococcus faecalis (9 percent), and Pseudomonas aeruginosa (10 percent). 

The only drug that showed sensitivity patterns was amikacin (66.9%), whereas the bulk of 

antibiotics, such as cotrimoxazole, nalidixic acid, amoxicillin, gentamycin, and 

norfloxacin, had acquired a resistance rate of 55.1 percent -80.6 percent. Antimicrobial 

resistance develops as a result of indiscriminate prescription and use of new broad-

spectrum antibiotics against sensitive species, according to the findings of this study. As a 

result, there is a pressing need to reduce the overuse of antibiotics in local hospitals in 

order to stem the rising tide of antimicrobial resistance. 57 

In a study by Seth KV et al., (2012) to assess the audit of antimicrobial sensitivity pattern 

of bacterial isolates in the ICU. Klebsiella pneumoniae (28.6%) and Pseudomonas 

aeruginosa were the most often isolated species (16.3 percent). The most prevalent 

infection was a lower respiratory tract infection (LRTI). For Gram-negative isolates 

(GNIs), imipenem, meropenem, and levofloxacin were the most effective antimicrobials, 
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whereas vancomycin, ciprofloxacin, and gentamicin were the most effective 

antimicrobials (GPIs). GNIs and GPIs both showed widespread resistance to third-

generation cephalosporins and cloxacillin, respectively. The antibacterial activity against 

LRTI was ranked as follows: meropenem (100 percent) > levofloxacin (100 percent) > 

sparfloxacin (94.4 percent) > gentamicin (83.3 percent). GNIs resistant to third-generation 

cephalosporins were the most common resistant organisms. Fluoroquinolones and 

aminoglycosides were shown to be effective first-line antibiotics for the treatment of LRTI 

in a hospital environment. 58 

In a retrospective study by Pattanayak C et al., (2013) to assess the drug sensitivity and 

resistance of ICU of teaching hospital in eastern India. Nosocomial infection was found in 

28.2 percent of patients. The most prevalent infection was urinary tract infection (54.9 

percent). E. coli was the most common isolate (52.7%), followed by P. mirabilis (15.4%) 

and Ps aeruginosa (13.2 percent). Polymyxin B, Gatifloxacin, and Ceftriaxone sensitivity 

was high, whereas Cephalexin, Cefadroxil, Tobramycin, and Prulifloxacin resistance was 

high. The majority of the microorganisms were resistant to third-generation 

cephalosporins and aminoglycoside antibiotics. Antibiotic susceptibility pattern 

monitoring and prudent antibiotic usage are critical for decreasing nosocomial infection 

rates and antimicrobial resistance. 59  

In a retrospective study conducted by Thomas B et al., (2014) to assess the pattern of 

micro-organism and to analyze the antibiotic pattern and to conduct the cost effectiveness 

for prescribed medications. A total of 796 recorded records were evaluated for the 

sensitivity pattern research, and it was discovered that Escherichia coli was the most 

common organism detected in 36.4 percent of the isolated specimens, followed by 

Klebsiella, Streptococcus pneumoniae, Staphylococcus aureus, and Pseudomonas. E. coli 
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was the most susceptible to Amikacin, followed by Klebsiella and Pseudomonas to 

meropenem, according to the sensitivity pattern data. Lower respiratory tract infection was 

discovered to be the most frequent illness among 51 individuals in the research. 

Cephalosporins (73%) were the most commonly recommended antibiotics, with 

ceftriaxone (63.5%) being the most commonly given. In compared to levoflox, ceftriaxone 

was shown to be a more cost-effective antibiotic. According to the findings, pharmacists' 

involvement in aiding prescribers with antibiotic prescribing is critical in attaining rational 

medication usage and decreasing resistance. 60 

In a retrospective study by Sarraf DP et al., (2015) to assess the utilization pattern of 

antimicrobial agents and sensitivity pattern in intensive care unit. The most often given 

AMA was Piperacilin (16.6 percent), followed by Amikacin (15.5 percent), Vancomycin 

(14.4 percent), Ceftriaxone (13.3 percent), and Ampicillin (13.3 percent) (12.2 percent). 

More than two antibiotics were administered to 17.7% of patients. The generic names were 

not used to prescribe any of the medicines. Staphylococcus aureus accounted for 31.8 

percent of the pathogenic organisms identified, followed by Escheria coli (20.5 percent), 

Pseudomonas (18.2 percent), and others. Carbenicilin, Imipenem, Vancomycin, and 

Amoxyclav were shown to be the most sensitive antibiotics against S. aureus, whereas 

Cefotaxime and Ceftriaxone were the least effective. E. coli was found to be most sensitive 

to Gentamicin, Imipenem and Chloramphenicol and least sensitive to most commonly used 

drugs like Ciprofloxacin, Cefotaxime and Amoxyclav. Pseudomonas was found to be most 

sensitive to Ceftazidime, Carbenicilin and Imipenem and least sensitive to Amoxyclav, 

Ceftriaxone, Vancomycin and Ciprofloxacin. There is a lot of scope for rational 

prescribing and giving feedback to hospital administrators to improve prescribing 

behaviors. 61 
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A study done by Pawar SK et al., (2016) in tertiary hospitals of western india states that 

total of 1849 clinical isolates identified during the study period were included in the study 

project. Bacterial distribution with the highest being Klebsiella spp. (n = 466). This was 

followed by Acinetobacterspp. (n = 377), E. coli (n = 368), P. aeruginosa (n = 311), and 

S. aureus (n = 249) with the least isolated being Salmonellaspp. (n = 2). Most bacterial 

isolates (n = 1305) were from MICU, which contributed to 70.57% of the total isolates 

with Maximum isolates were from endotracheal tube (n = 650), followed by urine (n = 

558), sputum. Antimicrobial use in ICUs must be optimized in order to improve patient 

outcomes and avoid the establishment of multidrug resistance. This may be accomplished 

by tight infection control measures such as strict hand washing procedures, universal safety 

precautions, and the design and execution of an antibiotic policy, as well as an antibiotic 

stewardship program.62 

A study done by Moolchandani K et al., (2017) in tertiary hospitals of southern India states 

that the most common positive clinical specimen received was tracheal aspirate (29.9%), 

followed by exudate (22.7 percent ). The most prevalent organisms recovered were 

Acinetobacter spp from tracheal aspirate and Pseudomonas spp from blood specimens, 

whereas Escherichia coli was the most common organism detected in urine, exudate, and 

sterile fluid specimens. HAIs accounted for around 22.2 percent of infections, with 

pneumonia (6.24 percent) being the most frequent. Antimicrobial susceptibility testing 

found that the majority of Gram-Negative Bacilli (GNB) were Multi Drug Resistant 

(MDR), meaning they were resistant to three or more classes of antibiotics such as 

cephalosporins, carbapenems, aminoglycosides, tetracyclines, and fluoroquinolones. The 

prevalence of Methicillin- resistant Staphylococcus aureus (MRSA) and Vancomycin- 

resistant Enterococci (VRE) were found to be 40.6% and 11.9% respectively.63 
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In study by Mohanty A et al., (2017) to determine the bacterial agents responsible for 

hospital acquired septicaemia and to study the antibiotic sensitivity profile. 41.4 percent 

(145) of the 350 blood culture samples obtained were culture positive. Gram-positive 

bacteria were found in 61.4 percent of blood culture positive samples, with coagulase 

negative staphylococci (35.2 percent) and Staphylococcus aureus being the most common 

(22.8 percent). Among Gram-negative bacteria, the most common isolates were 

Escherichia coli (19.3%), Typhi (9.7%), and Klebsiella spp. (6.9%). Penicillin and 

erythromycin resistance was highest among staphylococci in our investigation. 

Gentamicin, amoxyclav, and ciprofloxacin resistance was highest in Enterobacteriaceae. 

Infections in the blood stream were dominated by Gram-positive bacteria. Resistance to 

aminoglycosides and cephalosporins was particularly prevalent in Gram-negative bacteria. 

As a result, fast microbiological identification and antibiotic susceptibility factors become 

important for early antimicrobial therapy commencement.64 

In a cross sectional retrospective study by Savanur SS et al., (2019) to evaluate the 

antibiotic sensitivity and resistance pattern in an ICU setting of a tertiary care hospital. 

The bacteria isolated were predominantly gram-negative bacilli, with Escherichia coli 

(18.6%), Acinetobacter (14.5%), Klebsiella (11.6%), Pseudomonas (9.8%), and Proteus 

(9.8%) dominating (1.74 percent). Coagulase negative staphylococcus (CoNS) was the 

most frequent gram-positive bacteria identified (15.6 percent), followed by Streptococcus 

(2.32 percent). In addition, fungal growth was seen in 26 (15.11%) of the samples. Blood 

(n = 48), sputum (n = 17), urine (n = 39), ET aspirate (n = 40), pus (n = 11), catheter (n = 

4), ear swab (n = 2), and stool (n = 1) were among the samples that developed microbes. 

In ICUs, Gram-negative bacterial infections are on the rise, resulting in antibiotic overuse. 

As a result, in a hospital setting, antibiotic sensitivity and resistance patterns must be 
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researched in order to advise the treating consultant in initiating empirical antibiotics in 

critical patients. 65  

In a cross sectional study conducted by Nusrat T et al., (2020) to assess the study the 

antibiotic resistance and sensitivity pattern of metalo beta lactamase producing gram 

negative bacilli on ventilator associated pneumonia. Acinetobacter spp. (43.2 percent), 

Klebsiella spp. (20 percent), and Pseudomonas spp. were the most frequent bacteria found 

(18.9 percent). The age or gender of the patients had no bearing on whether or not they 

had a favorable culture. 38 (92.7%) of the 41 Acinetobacter spp. identified were resistant 

to gentamicin, followed by 36 (87.8%) to ceftriaxone. 22 (83.3 percent) of the 24 

Klebsiella spp. identified were resistant to ceftriaxone. 16 (88.8%) of the 18 Pseudomonas 

spp. recovered were resistant to ciprofloxacin, whereas 13 (72.2%) were resistant to 

ceftriaxone. Ceftriaxone and ciprofloxacin resistance was found in all nine E. coli isolates. 

Ciprofloxacin resistance was found in all four Proteus spp. identified (100 percent). In 

addition, among imipenem-resistant infections, the phenotype MBL producing was 65.22 

percent and the genotype was 45.65 percent. Amoxyclav, amikacin, azithromycin, 

ceftazidime, ceftriaxone, colistin, and gentamycin were all effective against imipenem-

resistant bacteria. Positive cultures were found in 90% of VAP patients, although they 

were unrelated to the patients' age or gender. Acinetobacter spp., Klebsiella spp., and 

Pseudomonas spp. were the most frequent bacteria found, with the majority of them 

resistant to ceftriaxone. The findings utilized to offer future recommendations on how to 

handle VAP in this institution empirically. 66 
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METHODOLOGY 

Study design: 

A one year hospital based cross sectional study 

Period of study:  

1st  January 2020 to 31st December 2020 

Study design: 

 longitudinal study 

Study period:  

They study was conducted from January 2020 to December 2020. In ICU of KLEs DR. 

Prabhakar kore hospital 

Sample size:  

calculated using the formula 

The minimum sample size formula based on prevalence rate is 

 

where P is age likely difference in the prevalence.  

zα is linked with the level of significance. For 5%level of the significance 

zα=1.96.  

Ref:  
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With P=34% and d=15% of P=5. 10%,  

The sample size is 331.  

Rounded off to 330.  

Inclusion criteria 

•All adult patients > 18 years of age coming to ICU are included 

 Exclusion criteria 

• Culture negative patients 

• Non- bacterial infections 

• Repeat isolates from the same patient 

METHODOLOGY 

• Patients admitted at ICU of KLES hospital fulfilling provisional diagnosis of bacterial 

infection will be included in the study. 

• Informed consent will be obtained. 

• Institutional ethical clearance will be obtained. 

• A detailed history, clinical findings were noted. 

• All relevant clinical samples like blood, pus, urine, sputum, etc which were sent for 

culture and sensitivity pattern assessment are studied and noted. 

• Samples are cultured using standard culture methods and antibiotic sensitivity pattern is 

done by Kirby bauer disc diffusion method. 
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• Other relevant investigations like complete blood count, procalcitonin, serum lactate 

levels etc were noted. 

All the patients fulfilling the inclusion criteria and willing to participate, were included in 

the study  

• Organisms isolated and their sensitivity pattern was assessed. 

• Clinical improvement of patient is observed and results are formulated 
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STATISTICAL ANALYSIS 

Since the study is of observational study the plan of analysis was followed. For the 

continuous quantitative variables mean and standard deviation was calculated. For the 

purpose of comparison if the data is divided into two groups with respect to certain 

qualitative characteristic, the continuous variables were compared using suitable tools of 

statistics like student’s unpaired t test. The pre and post treatment measures were compared 

using student’s paired t test. Discrete variables were represented by median.  

The categorical data were expressed in terms of rates, ratios and percentages. The 

association between the outcome, clinical and demographic characteristics were tested 

using Chi-square test, test of proportion or Fisher’s exact test. For discrete variables 

nonparametric tests was used. Apart from the above suitable tools like ANOVA, 

correlation, regression etc., were used according to the need. Suitable graphs were used to 

depict the comparison. For all the tests the value of p less than 5% (0.05) was considered 

significant.  
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RESULTS 

The present one-year longitudinal study titled ‘CLINICAL STUDY OF BACTERIAL 

PROFILE AND ANTIBIOTIC SENSITIVITY PATTERN OF ISOLATES IN 

MEDICAL ICU’ was carried out in the Department of General Medicine, KLES 

Prabhakar Kore Hospital and Research Centre, Belagavi. During the study period from 

January 2020 to December 2020. 

Total of 417 positive cultures fulfilling inclusion criteria were included in the study. The 

findings, observations and results are tabulated below.  

Table 2: Demographic profile of patients 

Demographic profile No of patients % of patients 

Age groups   

16-40yrs 89 21.34 

41-60yrs 144 34.53 

61-80yrs 153 36.69 

>=81yrs 31 7.43 

Mean±SD 55.80±17.81 

Gender   

Male 262 62.83 

Female 155 37.17 

Total 417 100.00 
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Figure 2: Demographic profile of patients 

Out of 417 total positive cultures, males are 262 (62.8%) and females are 155 (37.17%), 

showing male preponderance and the male to female ratio of 2:1. The mean age of patients 

in present study was 55.80±17.81yrs of age. Majority of the patients in present study were 

in age group of 61-80 years (36.69%), followed by in the age of 41-60yrs of age (34.53%),  

and 21.34% patients in 16 – 40 yrs . 
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Table 3: Past comorbidities and status at discharge of patients 

 No of patients % of patients 

Past history   

Diabetic mellitus 100 23.98 

Hypertension 108 25.90 

Both DM and HTN 89 21.34 

None 120 28.78 

Status at discharge   

Expired 97 23.26 

Improved 264 63.31 

Un-changed 56 13.43 

Total 417 100.00 

 

Figure 3: Graphic representation of Past comorbidities and status at discharge of 

patients 

Above data is depicting the significant past medical history of the patient, in which 

majority are hypertensives constituting 25.9%, followed by diabetics with 23.98%. 

Next part of the image showing the mortality patterns on follow up, in which majority are 

improved constituting 63.31%. in which maximum improvement is seen with septicaemia 

patients whereas maximum mortality is observed with ET cultures owing to its severity. 

Unchanged category above which is constituting about 13% includes patients who left the 

study due to personal causes.  
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Table 4: Types of various positive cultures with their prevalence: 

 

Types of blood culture No of patients % of patients 

Blood culture 176 42.21 

ET culture 30 7.19 

PUS culture 27 6.47 

Sputum culture 26 6.24 

Urine culture 158 37.89 

Total 417 100.00 

 

 

Figure 4: Types of  various cultures of patients 

 

Among the various types of cultures depicted above , majority of the positive cultures are 

blood cultures with 42.21% prevalence , followed by urine cultures in 37.89%, followed 

by ET culture in 7.19%, pus culture in 6.47% and sputum culture in 6.24%. 
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TABLE 5: PRIMARY SOURCE OF INFECTION IN BLOOD CULTURES 

Diagnosis type No. of patients % of patients 

Respiratory 50 28.41% 

Genito urinary 21 11.93% 

Gastro intestine 19 10.80% 

Skin infection 18 10.23% 

Others 5 2.84% 

Unknown Primary Source 63 35.80% 

Total 176 100.00% 

 

 

Figure 5: Primary Source Of Infection In Blood Cultures 

 

TABLE 6 SOURCE OF INFECTION IN URINE CULTURES 

   

Diagnosis type 

No. of 

patients % of patients 

Cystitis 82 51.90% 

Pyelonephritis 40 25.32% 

Urethritis 22 13.92% 

Vaginitis 8 5.06% 

Prostatitis 6 3.80% 

Total 158 100.00% 
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TABLE 7: SOURCE OF INFECTION IN ET CULTURES 

   

Diagnosis type 

No. of 

patients % of patients 

Ventilator associated 

pneumonia 82 53.95% 

COPD 40 26.32% 

Chronic bronchitis 22 14.47% 

Community acquired 

pneumonia 8 5.26% 

Total 152 100.00% 

 

TABLE 8: SOURCE OF 

INFECTION IN PUS CULTURES 

   

Diagnosis type 

No. of 

patients % of patients 

Scrotal abscess 7 25.93% 

Diabetic ulcers 10 37.04% 

Necrotising fascitis 6 22.22% 

Submandibular abscess 4 14.81% 

Total 27 100.00% 

 

 

TABLE 9: SOURCE OF 

INFECTIONS IN SPUTUM 

CULTURES 

   

Diagnosis type 

No. of 

patients % of patients 

Pneumonia 13 50.00% 

Tracheobronchitis 5 19.23% 

Pharyngitis 5 19.23% 

Lung abscess 3 11.54% 

Total 26 100.00% 
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CULTURES AND ANTIBIOTIC SENSITIVITY PATTERNS: 

 

Table 10:  Overall Growth in the various cultures : 

 

Growth in the culture No of patients % of patients 

Acinetobacter baumannii 34 8.15 

Citrobacter species 5 1.20 

Coagulase-negative Staphylococcus species 41 9.83 

Enterobacter species 39 9.35 

Enterococcus species 20 4.80 

Escherichia coli 104 24.94 

Haemophilus influenza 6 1.44 

Klebsiella pneumonia 69 16.55 

Methicillin Resistant Staphylococcus aureus 5 1.20 

Proteus species 10 2.40 

Pseudomonas species 11 2.64 

Staphylococcus aureus 16 3.84 

Staphylococcus epidermidis 11 2.64 

Staphylococcus haemolyticus 35 8.39 

Streptococcus pneumonia 11 2.64 

Total 417 100.00 
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Figure 6 : Overall Growth in the various cultures of patients 

 

The above image is depicting overall growth in various cultures altogether, in which 

Escherichia coli constitutes major component with 24.94%, followed by klebsiella 

pneumonia with 16.55%, coagulase-negative staphylococcus species with 9.83% and so 

on. Least prevalence is with MRSA i.e, 1.2% 
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Table 11: Age group wise cultures distribution 

Types of 

blood culture 

16-

40yrs 

% 41-

60yrs 

% 61-

80yrs 

% >=81

yrs 

% Total % 

Blood culture 40 22.73 56 31.82 67 38.07 13 7.39 176 42.21 

ET culture 7 23.33 12 40.00 11 36.67 0 0.00 30 7.19 

PUS culture 8 29.63 8 29.63 9 33.33 2 7.41 27 6.47 

Sputum 

culture 

8 30.77 13 50.00 4 15.38 1 3.85 26 6.24 

Urine culture 26 16.46 55 34.81 62 39.24 15 9.49 158 37.89 

Total 89 21.34 144 34.53 153 36.69 31 7.43 417 100.0 

Chi-square=13.8140, p=0.3130 

 

 

Figure 7: Age wise cultures distribution 

Above image is depicting age group distribution of various cultures in which, majority 

are in the age group of 61-80 yrs and least prevalence is seen with above 80 yrs of age. 
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Table 12: Gender wise cultures distribution 

Types of blood 

culture 

Male % Female % Total % 

Blood culture 112 63.64 64 36.36 176 42.21 

ET culture 24 80.00 6 20.00 30 7.19 

PUS culture 16 59.26 11 40.74 27 6.47 

Sputum culture 19 73.08 7 26.92 26 6.24 

Urine culture 91 57.59 67 42.41 158 37.89 

Total 262 62.83 155 37.17 417 100.00 

Chi-square=7.0070, p=0.1360 

 

 

Figure 8: Gender wise cultures distribution 

The above images are depicting the gender wise distribution patterns of various cultures, 

in which male preponderance is seen in all the types of cultures compare with the 

females. In males most common positive culture is blood culture , in females most 

common positive culture is urine culture.  
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Table 13: Mortality pattern of cultures 

Types of blood 

culture 

Expired % Improved % Un-

changed 

% Total % 

Blood culture 44 25.00 113 64.20 19 45.02 176 42.21 

ET culture 7 23.33 14 46.67 9 125.10 30 7.19 

PUS culture 7 25.93 19 70.37 1 15.44 27 6.47 

Sputum culture 4 15.38 16 61.54 6 96.23 26 6.24 

Urine culture 35 22.15 102 64.56 21 55.42 158 37.89 

Total 97 23.26 264 63.31 56 56.00 417 100.00 

Chi-square=11.2580, p=0.5070 

 

 
Figure 9: Morality wise blood culture 

 

The above images are depicting the prognosis of the patient on follow up, in which 

majority improved constituting 63.31%, and the mortality percentage constitutes 23.26%. 

maximum mortality is seen with blood culture positive patients. 

 

 

 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

Blood culture ET culture PUS culture Sputum

culture

Urine culture Total

44 7 7
4

35 97

113

14

19

16

102 264

19

9

1

6
21 56

P
er

ce
n

at
g
e

Expired Improved Un-changed



Results 

43 

 

Table 14: Co-morbidities pattern in various cultures 

Types of blood 

culture 

DM % HTN % Both DM 

& HTN 

% NIL % Total % 

Blood culture 41 23.30 45 25.57 38 21.59 52 29.55 176 42.21 

ET culture 7 23.33 10 33.33 9 30.00 4 13.33 30 7.19 

PUS culture 7 25.93 9 33.33 4 14.81 7 25.93 27 6.47 

Sputum culture 7 26.92 10 38.46 2 7.69 7 26.92 26 6.24 

Urine culture 38 24.05 34 21.52 36 22.78 50 31.65 158 37.89 

Total 100 23.98 108 25.90 89 21.34 120 28.78 417 100.0 

Chi-square=13.4370, p=0.0980 

 

 

Figure 10: Co-morbidities pattern of various cultures 

The above images are depicting common comorbidities and their prevalence in various 

cultures in which, most common positive culture in diabetics is sputum and pus cultures, 

in patients with both diabetes and hypertension as comorbidities most common positive 

culture is blood culture. 
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Table 15: Sensitivity and resistance patterns of microorganisms to different 

antibiotics 

Drugs Sensitive % Resistance % 

Amikacin 113 27.10 304 72.90 

Amoxyclav 0 0.00 417 100.00 

Ampicillin 29 6.95 388 93.05 

Cefepime 36 8.63 381 91.37 

Cefotaxime 23 5.52 394 94.48 

Cefoxitin 55 13.19 362 86.81 

Ceftazidime 32 7.67 385 92.33 

Cefuroxime 22 5.28 395 94.72 

Clindamycin 45 10.79 372 89.21 

Clarithromycin 31 7.43 386 92.57 

Colistin 82 19.66 335 80.34 

Ciprofloxacin 101 24.22 316 75.78 

Fosfomycin 150 35.97 267 64.03 

Gentamicin 130 31.18 287 68.82 

Imipenem 86 20.62 331 79.38 

Linezolid 97 23.26 320 76.74 

Levofloxacin 124 29.74 293 70.26 

Moxifloxacin 62 14.87 355 85.13 

Meropenem 105 25.18 312 74.82 

Nitrofurantoin 68 16.31 349 83.69 

Norfoxacin 19 4.56 398 95.44 

Penicillin 21 5.04 396 94.96 

P/T 28 6.71 389 93.29 

T/S 33 7.91 384 92.09 

Tetracycline 133 31.89 284 68.11 

Tigecycline 142 34.05 275 65.95 

Teicoplanin 99 23.74 318 76.26 

Vancomycin 116 27.82 301 72.18 
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The above table is depicting the sensitivity and resistance patterns of most common 

antibiotics tested, in which maximum sensitivity is observed with fosfomycin (35%) 

followed by tigecycline(34%) tetracycline(31%), gentamycin(31%), levofloxacin(29%), 

amikacin(27%) and so on in descending order. 

 Least sensitivity and maximum resistance  is observed with amoxyclav (100%), followed 

by norfloxacin (95.4%), pencillin (94.9%), cefotaxime(94.4%), cefuroxime(94.78%) and 

so on  in descending order.
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Table 16: Sensitivity pattern of various organisms to various antibiotics 

Drugs Acine

tobact

er 

baum

annii 

Citro

bacter 

speci

es 

Coagula

se-ive 

Staphyl

ococcus 

species 

Enter

obact

er 

speci

es 

Enter

ococc

us 

speci

es 

Esche

richia 

coli 

Haem

ophil

us 

influe

nzae 

Klebs

iella 

pneu

moni

ae 

Methicil

lin 

Resistan

t 

Staphyl

ococcus 

aureus 

Prote

us 

speci

es 

Pseud

omon

as 

speci

es 

Staph

yloco

ccus 

aureu

s 

Staph

yloco

ccus 

epide

rmidi

s 

Staph

yloco

ccus 

haem

olytic

us 

Strept

ococc

us 

pneu

moni

ae 

Total 

Amikacin 12 - - 8 - 59 - 13 - 6 5 5 - - 5 113 

Amoxicla

v 

- - - - - - - - - - - - - - - - 

Ampicillin - - 4 3 1 7 2 3 - 3 - 2 1 2 1 29 

Cefepime 8 - - 7 - 12 - 4 - 3 - 1 - - 1 36 

Cefotaxim

e 

9 - - 4 - 4 - 3 - 2 - - - - 1 23 

Cefoxitin - - - 3 - 34 - 7 - 6 - 4 - - 1 55 

Ceftazidi

me 

8 - - 5 - 10 - 4 - 3 - 1 - - 1 32 

Cefuroxim

e 

- - - 6 - 8 - 4 - 3 - 1 - - - 22 

Clindamyc

in 

- - 21 - - - 2 - 2 - 2 5 5 4 4 45 

Clarithrom

ycin 

- - 11 - - - - - 3 - 1 3 5 6 2 31 

Colistin - 2 - 9 - 45 - 16 - 1 5 3 - - 1 82 

Ciprofloxa

cin 

8 - 21 6 1 14 3 6 - 6 6 9 8 10 3 101 

Fosfomyci

n 

- 1 18 9 1 66 - 9 4 3 2 10 5 18 4 150 



Results 

47 

 

Gentamici

n 

7 - 21 6 1 39 3 9 1 4 6 9 3 17 4 130 

Imipenem - - - 8 - 58 - 11 - - 3 3 - - 3 86 

Linezolid - - 30 - 11 - 4 - 2 - 2 7 9 28 4 97 

Levofloxa

cin 

9 1 21 10 2 21 3 9 1 7 6 9 8 10 7 124 

Moxifloxa

cin 

- - 18 4 - 8 1 5 1 1 1 5 7 7 4 62 

Meropene

m 

11 - - 7 - 56 - 11 - 7 5 4 - - 4 105 

Nitrofuran

toin 

- - - 4 8 43 1 5 - - - 3 - 2 2 68 

Norfloxaci

n 

- 1 - 2 2 5 - 1 - 4 1 3 - - - 19 

Penicillin - - 7 - 2 - - - - - - 4 1 4 3 21 

P/T - - - 1 - 13 - 7 - 2 2 3 - - - 28 

T/S - - 6 3 - 7 - 4 - 2 - 6 2 - 3 33 

Tetracycli

ne 

10 - 29 8 2 28 - 9 3 - 2 12 8 17 5 133 

Tigecyclin

e 

- 2 - 19 - 84 - 30 - - - 4 - - 3 142 

Teicoplani

n 

- - 32 - 13 - 2 - 4 - 2 8 9 26 3 99 

Vancomyc

in 

- - 36 - 12 - 2 - 4 - 2 10 11 34 5 116 

 

The above table is depicting the individual sensitivity patterns of commonly isolated organisms, in which varied patterns were observed and 

were elaborated further in the results. 

 



Results 

48 

 

Table 17: Types of culture with corresponding growth in the culture 

No Growth in the culture Blood 

culture 

% ET 

culture 

% PUS 

culture 

% Sputum 

culture 

% Urine 

culture 

% Total 

1 Acinetobacter baumannii 21 11.93 2 6.67 0 0.00 1 3.85 10 6.33 34 

2 Citrobacter species 0 0.00 0 0.00 0 0.00 0 0.00 5 3.16 5 

3 Coagulase-negative 

Staphylococcus species 

40 22.73 0 0.00 0 0.00 0 0.00 1 0.63 41 

4 Enterobacter species 11 6.25 3 10.00 2 7.41 0 0.00 23 14.56 39 

5 Enterococcus species 6 3.41 0 0.00 0 0.00 0 0.00 14 8.86 20 

6 Escherichia coli 32 18.18 3 10.00 2 7.41 0 0.00 67 42.41 104 

7 Haemophilus influenza 1 0.57 0 0.00 0 0.00 5 19.23 0 0.00 6 

8 Klebsiella pneumonia 7 3.98 20 66.67 8 29.63 7 26.92 27 17.09 69 

9 Methicillin Resistant 

Staphylococcus aureus 

5 2.84 0 0.00 0 0.00 0 0.00 0 0.00 5 

10 Proteus species 1 0.57 1 3.33 1 3.70 0 0.00 7 4.43 10 

11 Pseudomonas species 3 1.70 1 3.33 4 14.81 0 0.00 3 1.90 11 

12 Staphylococcus aureus 3 1.70 0 0.00 10 37.04 3 11.54 0 0.00 16 

13 Staphylococcus epidermidis 11 6.25 0 0.00 0 0.00 0 0.00 0 0.00 11 

14 Staphylococcus haemolyticus 34 19.32 0 0.00 0 0.00 0 0.00 1 0.63 35 

15 Streptococcus pneumonia 1 0.57 0 0.00 0 0.00 10 38.46 0 0.00 11 

 Total 176 100.00 30 100.00 27 100.00 26 100.00 158 100.00 417 
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The above table is depicting the most common organism isolated from each type of culture, 

in which the most common organism in blood cultures is coagulase negative 

staphylococcus species , ET culture is klebsiella pneumonia, pus culture is staphylococcus 

aureus, sputum culture is streptococcus pneumonia, urine culture is Escherichia coli. 

Table 18: Sensitivity of Coagulase-negative Staphylococcus species in blood culture 

(n=40) 

Drugs Sensitive % Resistance % 

Vancomycin 36 90.00 4 10.00 

Teicoplanin 31 77.50 9 22.50 

Linezolid 30 75.00 10 25.00 

Tetracycline 29 72.50 11 27.50 

Clindamycin 21 52.50 19 47.50 

Ciprofloxacin 21 52.50 19 47.50 

Gentamicin 21 52.50 19 47.50 

Levofloxacin 21 52.50 19 47.50 

Fosfomycin 18 45.00 22 55.00 

Moxifloxacin 18 45.00 22 55.00 

Clarithromycin 11 27.50 29 72.50 

Penicillin 7 17.50 33 82.50 

T/S 5 12.50 35 87.50 

Ampicillin 4 10.00 36 90.00 
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Figure 11: Sensitivity of Coagulase-negative Staphylococcus species in blood culture (n=40) 

 

The above images are depicting the sensitivity patterns of the most common organism 

isolated from blood cultures i.e. coagulase negative staphylococcus species, in which it 

showed maximum sensitivity to vancomycin, followed by teicoplanin and linezolid. Least 

sensitivity is observed with ampicillin, T/S, and penicillin. 
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Table 19: Sensitivity of Klebsiella pneumoniae in ET culture (n=20) 

Drugs Sensitive % Resistance % 

Tigecycline 14 35.00 6 65.00 

Colistin 7 17.50 13 82.50 

Amikacin 5 12.50 15 87.50 

Cefoxitin 4 10.00 16 90.00 

Meropenem 4 10.00 16 90.00 

P/T 4 10.00 16 90.00 

Gentamicin 3 7.50 17 92.50 

Imipenem 3 7.50 17 92.50 

Levofloxacin 3 7.50 17 92.50 

Moxifloxacin 3 7.50 17 92.50 

Ampicillin 2 5.00 18 95.00 

Cefepime 2 5.00 18 95.00 

Cefotaxime 2 5.00 18 95.00 

Ceftazidime 2 5.00 18 95.00 

Cefuroxime 2 5.00 18 95.00 

Ciprofloxacin 2 5.00 18 95.00 

T/S 2 5.00 18 95.00 

Tetracycline 2 5.00 18 95.00 

Fosfomycin 1 2.50 19 97.50 

 
Figure 12: Sensitivity of Klebsiella pneumoniae in ET culture (n=20) 

the above images are showing the sensitivity pattern of the most common organism 

isolated from ET CULTURE i.e. klebsiella pneumoniae in which it showed maximum 

sensitivity with tigecycline, colistin and amikacin. Least sensitivity is observed with 

Fosfomycin, tetracyclines and T/S. 
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Table 20: Sensitivity of Staphylococcus aureus in PUS culture (n=10) 

Drugs Sensitive % Resistance % 

Tetracycline 9 90.00 1 10.00 

Fosfomycin 7 70.00 3 30.00 

Teicoplanin 7 70.00 3 30.00 

vancomycin 7 70.00 3 30.00 

Ciprofloxacin 6 60.00 4 40.00 

Levofloxacin 6 60.00 4 40.00 

Gentamicin 5 50.00 5 50.00 

Linezolid 5 50.00 5 50.00 

T/S 4 40.00 6 60.00 

Amikacin 3 30.00 7 70.00 

Cefoxitin 3 30.00 7 70.00 

Colistin 3 30.00 7 70.00 

Imipenem 3 30.00 7 70.00 

Moxifloxacin 3 30.00 7 70.00 

Meropenem 3 30.00 7 70.00 

Penicillin 3 30.00 7 70.00 

Tigecycline 3 30.00 7 70.00 

Ampicillin 2 20.00 8 80.00 

Clindamycin 2 20.00 8 80.00 

Nitrofurantoin 2 20.00 8 80.00 

Norfloxacin 2 20.00 8 80.00 

P/T 2 20.00 8 80.00 

Cefepime 1 10.00 9 90.00 

Ceftazidime 1 10.00 9 90.00 

Cefuroxime 1 10.00 9 90.00 

Clarithromycin 1 10.00 9 90.00 
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Figure 13: Sensitivity of Staphylococcus aureus in PUS culture (n=10) 

 

The above images are showing the sensitivity pattern of the most common organism 

isolated from PUS CULTURE i.e. STAPHYLOCOCCUS AUREUS  in which it showed 

maximum sensitivity with tetracyclines, Fosfomycin and teicoplanin. Least sensitivity is 

observed with clarithromycin, cefuroxime and ceftazidime. 
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Table 21: Sensitivity of Streptococcus pneumonia in Sputum culture (n=10) 

Drugs Sensitive % Resistance % 

Levofloxacin 6 60.00 4 40.00 

Amikacin 4 40.00 6 60.00 

Fosfomycin 4 40.00 6 60.00 

Gentamicin 4 40.00 6 60.00 

Moxifloxacin 4 40.00 6 60.00 

Meropenem 4 40.00 6 60.00 

Tetracycline 4 40.00 6 60.00 

vancomycin 4 40.00 6 60.00 

Clindamycin 3 30.00 7 70.00 

Ciprofloxacin 3 30.00 7 70.00 

Imipenem 3 30.00 7 70.00 

Linezolid 3 30.00 7 70.00 

T/S 3 30.00 7 70.00 

Tigecycline 3 30.00 7 70.00 

Teicoplanin 3 30.00 7 70.00 

Clarithromycin 2 20.00 8 80.00 

Nitrofurantoin 2 20.00 8 80.00 

Penicillin 2 20.00 8 80.00 

Ampicillin 1 10.00 9 90.00 

Cefepime 1 10.00 9 90.00 

Cefotaxime 1 10.00 9 90.00 

Cefoxitin 1 10.00 9 90.00 

Ceftazidime 1 10.00 9 90.00 

Colistin 1 10.00 9 90.00 
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Figure 14: Sensitivity of Streptococcus pneumoniae in Sputum culture (n=10) 

 

The above images are showing the sensitivity pattern of the most common organism 

isolated from SPUTUM CULTURE i.e. STREPTOCOCCUS PNEUMONIAE in which it 

showed maximum sensitivity with levofloxacin, amikacin and Fosfomycin. Least 

sensitivity is observed with colistin, ceftazidime and cefoxitin. 
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Table 22: Sensitivity of Escherichia coli in Urine culture (n=67) 

Drugs Sensitive % Resistance % 

Tigecycline 48 71.64 19 28.36 

Fosfomycin 42 62.69 25 37.31 

Nitrofurantoin 37 55.22 30 44.78 

Amikacin 33 49.25 34 50.75 

Imipenem 31 46.27 36 53.73 

Colistin 29 43.28 38 56.72 

Meropenem 29 43.28 38 56.72 

Gentamicin 19 28.36 48 71.64 

Cefoxitin 17 25.37 50 74.63 

Tetracycline 13 19.40 54 80.60 

Cefepime 8 11.94 59 88.06 

Levofloxacin 8 11.94 59 88.06 

P/T 8 11.94 59 88.06 

Ciprofloxacin 7 10.45 60 89.55 

Ceftazidime 6 8.96 61 91.04 

Ampicillin 5 7.46 62 92.54 

Cefuroxime 5 7.46 62 92.54 

Moxifloxacin 5 7.46 62 92.54 

Cefotaxime 3 4.48 64 95.52 

T/S 3 4.48 64 95.52 

Norfloxacin 2 2.99 65 97.01 
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Figure 15: Sensitivity of Escherichia coli in Urine culture (n=67) 

The above images are showing the sensitivity pattern of the most common organism 

isolated from URINE CULTURE i.e. ESCHERICHIA COLI in which it showed 

maximum sensitivity with tigecycline, Fosfomycin and nitrofurantoin. Least sensitivity is 

observed with norfloxacin, T/S and cefotaxime. 
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Table 23: Sensitivity of Escherichia coli as a whole (n=104) 

Drugs Sensitive % Resistance % 

Tigecycline 84 80.77 20 19.23 

Fosfomycin 66 63.46 38 36.54 

Amikacin 59 56.73 45 43.27 

Imipenem 58 55.77 46 44.23 

Meropenem 56 53.85 48 46.15 

Colistin 45 43.27 59 56.73 

Nitrofurantoin 43 41.35 61 58.65 

Gentamicin 39 37.50 65 62.50 

Cefoxitin 34 32.69 70 67.31 

Tetracycline 28 26.92 76 73.08 

Levofloxacin 21 20.19 83 79.81 

Ciprofloxacin 14 13.46 90 86.54 

P/T 13 12.50 91 87.50 

Cefepime 12 11.54 92 88.46 

Ceftazidime 10 9.62 94 90.38 

Cefuroxime 8 7.69 96 92.31 

Moxifloxacin 8 7.69 96 92.31 

Ampicillin 7 6.73 97 93.27 

T/S 7 6.73 97 93.27 

Norfloxacin 5 4.81 99 95.19 

Cefotaxime 4 3.85 100 96.15 
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Figure 16: Sensitivity of Escherichia coli as a whole (n=104) 

The above images are showing the sensitivity pattern of the most common organism 

isolated from all the cultures as a whole i.e. Escherichia coli in which it showed maximum 

sensitivity with tigecyclines, fosfomycin and amikacin. Least sensitivity is observed with 

cefotaxime, norfloxacin and T/S. 

8
0

.8

6
3

.5

5
6

.7

5
5

.8

5
3

.9

4
3

.3

4
1

.4

3
7

.5

3
2

.7

2
6

.9

2
0

.2

1
3

.5

1
2

.5

1
1

.5

9
.6

7
.7

7
.7

6
.7

6
.7

4
.8

3
.9

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

T
ig

ec
y

cl
in

e

F
o
sf

o
m

y
ci

n

A
m

ik
ac

in

Im
ip

en
em

M
er

o
p

en
em

C
o
li

st
in

N
it

ro
fu

ra
n
to

in

G
en

ta
m

ic
in

C
ef

o
x
it

in

T
et

ra
cy

cl
in

e

L
ev

o
?o

x
ac

in

C
ip

ro
?o

x
ac

in

P
/T

C
ef

ep
im

e

C
ef

ta
zi

d
im

e

C
ef

u
ro

x
im

e

M
o
x
i?

o
x

ac
in

A
m

p
ic

il
li

n

T
/S

N
o
rf

o
x

ac
in

C
ef

o
ta

x
im

e

%
 o

f 
se

n
si

ti
v
it

y



Results 

60 

 

Table 24: Types and patterns of cultures with growth in diabetics 

No Growth in the culture Blood 

culture 

% ET 

culture 

% PUS 

culture 

% Sputu

m 

culture 

% Urine 

culture 

% Total 

1 Acinetobacter baumannii 4 9.76 1 14.29 0 0.00 1 14.29 4 10.53 10 

2 Citrobacter species 0 0.00 0 0.00 0 0.00 0 0.00 1 2.63 1 

3 Coagulase-negative 

Staphylococcus species 

13 31.71 0 0.00 0 0.00 0 0.00 0 0.00 13 

4 Enterobacter species 1 2.44 1 14.29 1 14.29 0 0.00 5 13.16 8 

5 Enterococcus species 1 2.44 0 0.00 0 0.00 0 0.00 4 10.53 5 

6 Escherichia coli 6 14.63 1 14.29 0 0.00 0 0.00 14 36.84 21 

7 Klebsiella pneumonia 0 0.00 3 42.86 3 42.86 2 28.57 9 23.68 17 

8 Methicillin Resistant 

Staphylococcus aureus 

1 2.44 0 0.00 0 0.00 0 0.00 0 0.00 1 

9 Proteus species 0 0.00 0 0.00 0 0.00 0 0.00 1 2.63 1 

10 Pseudomonas species 0 0.00 1 14.29 0 0.00 0 0.00 0 0.00 1 

11 Staphylococcus aureus 2 4.88 0 0.00 3 42.86 0 0.00 0 0.00 5 

12 Staphylococcus epidermidis 5 12.20 0 0.00 0 0.00 0 0.00 0 0.00 5 

13 Staphylococcus 

haemolyticus 

7 17.07 0 0.00 0 0.00 0 0.00 0 0.00 7 

14 Streptococcus pneumonia 1 2.44 0 0.00 0 0.00 4 57.14 0 0.00 5 

 Total 41 100.00 7 100.00 7 100.00 7 100.00 38 100.00 100 

Among diabetics, most common organism isolated in blood cultures is CONS, urine cultures is E. coli, pus cultures is klebsiella, sputum 

cultures is streptococcus, ET cultures is klebsiella, Similar to those observed in the general population. 
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Table 25: Sensitivity of Coagulase-negative Staphylococcus species in Blood culture 

(n=13 with DM) 

Drugs Sensitive % Resistance % 

Vancomycin 12 92.31 1 7.69 

Linezolid 9 69.23 4 30.77 

Tetracycline 9 69.23 4 30.77 

Teicoplanin 9 69.23 4 30.77 

Clindamycin 8 61.54 5 38.46 

Ciprofloxacin 6 46.15 7 53.85 

Gentamicin 6 46.15 7 53.85 

Levofloxacin 6 46.15 7 53.85 

Fosfomycin 5 38.46 8 61.54 

Moxifloxacin 5 38.46 8 61.54 

Clarithromycin 4 30.77 9 69.23 

Ampicillin 2 15.38 11 84.62 

Penicillin 2 15.38 11 84.62 

T/S 1 7.69 12 92.31 
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Figure 17: Sensitivity of Coagulase-negative Staphylococcus species in Blood 

culture (n=13 with DM) 

 

CONS , most common organism isolated in blood cultures in patients with diabetes 

showed more sensitivity to vancomycin and least sensitivity to T/S. 
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Table 26: Sensitivity of Escherichia coli species in Urine culture (n=14 with DM) 

Drugs Sensitive % Resistance % 

Fosfomycin 12 85.71 2 14.29 

Tigecycline 12 85.71 2 14.29 

Nitrofurantoin 10 71.43 4 28.57 

Amikacin 9 64.29 5 35.71 

Colistin 9 64.29 5 35.71 

Imipenem 6 42.86 8 57.14 

Meropenem 6 42.86 8 57.14 

Gentamicin 4 28.57 10 71.43 

P/T 4 28.57 10 71.43 

Tetracycline 4 28.57 10 71.43 

Cefoxitin 3 21.43 11 78.57 

Cefepime 2 14.29 12 85.71 

Ampicillin 1 7.14 13 92.86 

Cefotaxime 1 7.14 13 92.86 

Ceftazidime 1 7.14 13 92.86 

Cefuroxime 1 7.14 13 92.86 

T/S 1 7.14 13 92.86 
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Figure 18: Sensitivity of Escherichia coli species in Urine culture in diabetics (n=14 

with DM) 

E.coli, most common organism isolated from urine cultures of diabetes patients showed 

maximum sensitivity to fosfomycin and least sensitivity to T/S 
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DISCUSSION 

The primary objective of any ICU should be to reduce antibiotic resistance. This is in turn 

possible with formulating a proper empirical antibiotic regimen which is specific to that 

particular icu setting or to that particular region. This will result in a better patient outcome 

while also reducing the irrational usage of antibiotics and also reducing the length of the 

patient's stay in the ICU. It is essential to understand the bacterial profile and antibiogram 

of certain ICUs in every hospital to achieve this. 

In present study total of 417 positive cultures of the patients admitted in the medical icu 

during a one-year period fulfilling inclusion criteria were included.  

Among them 62.8% were male patients and 37.2% were female patients, showing male 

preponderance with the male to female ratio of 2:1. The mean age of patients in present 

study was 55.80 (±17.81) yrs of age. Majority of the patients in present study were in age 

group of 61-80 years (36.69%), followed by age of 41-60yrs in 34.53%, 16-40 years of 

age in 21.34% patients.  

Orsi GB et al,67 also reported similar results in which male accounted for 64.8% & females 

accounted for 35.2% . In another study done by Derek et al 46, Males (56.1%) 

outnumbered females 

On assessment of comorbid conditions present among the patients, 25.9% were with 

hypertension, 23.98% were with diabetes mellitus and 21.34% were with both 

hypertension and diabetes mellitus. Which showed no significant association between 

incidence of infections and comorbidities assessed in our study. 

On assessment of outcome of the patients, 63.31% of patients in present study were 

improved and discharged, 23.26% were expired due to multi-organ failure and 13.43% 
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patients showed no change in the health status in ICU. This finding stress upon the 

significant mortality rate which is around 23%, which can be reduced to a certain extent 

by usage of appropriate antibiotics at right time. This also throws light on the importance 

of the need for local antibiograms. 

On comparing the different types of positive cultures taken for analysis, 42.21% are blood 

cultures, 37.89% are urine cultures, 7.19% are ET cultures, 6.47% are pus cultures and 

6.24% are sputum cultures, showing the higher prevalence of blood cultures or septicemia. 

The existence of living microorganisms in blood has significant clinical implications. A 

positive blood culture containing a clinically relevant microbe reflects either a failure of 

host defences to confine an infection at its major focus or a failure of the clinician to 

properly destroy, drain, excise, or otherwise eliminate the infection's primary focus. The 

presence of bacteremia or fungemia is also a sign of widespread infection and, as such, 

often implies a worse prognosis than localised illness. However, a positive blood culture 

is not necessarily clinically significant since contamination might occur, or the positive 

result may indicate the temporary and self-limited presence of microbes in the blood. 

Among the growth in various samples sent for assessment, we found Escherichia coli was 

the most common organism with 24.94% prevalence, followed by Klebsiella pneumonia 

(16.55%), Coagulase-negative Staphylococcus species (9.83%),  Enterobacter species 

(9.35%), staph haemolyticus (8.39%) and Acinotobacter baumannii (8.15%) with 

predominance of gram negative infections overall. 

Pawar SK et al., documented bacterial distribution with the highest being Klebsiella spp. 

(n = 466). This was followed by Acinetobacterspp. (n = 377), E. coli (n = 368), P. 

aeruginosa (n = 311), and S. aureus (n = 249) with the least isolated being Salmonellaspp. 

(n = 2). 62  
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In a study done by Sarraf et al., Staphylococcus aureus accounted for 31.8 percent of the 

pathogenic organisms identified, followed by Escherichia coli (20.5 percent), 

Pseudomonas (18.2 percent), and others.  

Peripi SB documented Escherichia coli (36 percent), Klebsiella pneumoniae (16 percent), 

Staphylococcus aureus (29 percent), Enterococcus faecalis (9 percent), and Pseudomonas 

aeruginosa (10 percent).57 

On comparison of the type of specimen with Age wise distribution, between the gender, 

across the various outcome and comorbidities there was no significant difference in the 

culture specimen type (p>0.05) 

A primary source of bacteraemia was identified in 64.2% of all the positive cultures. 

Culture or clinical evidence of a main focus were used to confirm source. The respiratory 

in 28.4% (pneumonia, copd, lung abscess, chronic bronchitis, and bronchiectasis) followed 

by genitourinary tracts in 12% (pyelonephritis, cystitis, urethritis, vaginitis) followed by 

gastrointestinal sources in 10.8% (bowel, biliary tract, peritoneal fluid, abscesses) were 

the most common sources. Among urine cultures cystitis 82( 51.9%) is found to be the 

most common cause. Ventilator-associated pneumonia (VAP)  is found to be the 

predominant cause among ET cultures with  prevalence of 4.5% overall, and 53.9% among 

all the ET cultures with klebsiella pneumoniae as the most common causative organism.  

In a study done by Melvin P. WeinsteinL, they observed that most common sources of 

infection to be respiratory, genitourinary and gastrointestinal tracts with in nearly 40% of 

patient’s source could not be identified70. 

On assessment of overall drug sensitivity and resistance for the various organisms isolated 

in all the patients, it was found that the sensitivity was found maximum to the Fosfomycin 
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(35.97%), followed by Tigecycline (34.05%), Tetracycline (31.89%), Gentamicin 

(31.18%), Levofloxacin (29.74%), vancomycin (27.82%), Amikacin (27.10%), 

Meropenam (25.18%), ciprofloxacin (24.22%). Coming to the resistance patterns, it was 

found that Amoxyclav showed the maximum resistance (100), followed by Cefuroxime in 

94.48%, cefotaxime in 84.48%, ampicillin in 93.05%, norfloxacin in 95.44%, pencillin in 

94.96%, clarithromycin in  92.57%, P/T in 93.29% and T/S in 92.9%.  

considering the type of culture and the specific isolates, various samples showed different 

organism patterns.  

In  Blood cultures Coagulase-negative Staphylococcus species was common isolate 

(22.73%), followed by 19.32% with staph heaemolyticus, 18.18% with Escherichia coli, 

6.25% with Staph epidermidis and Enterobacter species. Among Gram-negative bacteria, 

the most common isolates were Escherichia coli (19.3%), Typhi (9.7%), and Klebsiella 

spp. (6.9%).  

Penicillin and erythromycin resistance was highest among staphylococci in our 

investigation. Gentamicin, amoxyclav, and ciprofloxacin resistance was highest in 

Enterobacteriaceae.  

Infections in the blood stream were dominated by Gram-positive bacteria. Resistance to 

aminoglycosides and cephalosporins was particularly prevalent in Gram-negative bacteria. 

As a result, fast microbiological identification and antibiotic susceptibility factors become 

important for early antimicrobial therapy commencement.64  

Barai L et al, (2010) states that Major organisms isolated from blood were Pseudomonas 

sp.(51.7%) and Acinetobacter sp.(18.4%).52 In study by Tiwari et al., blood culture reports, 

the most commonly isolated bacteria was Staphylococcus aureus.54 
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In ET cultures, majority were positive for Klebsiella pneumonia (66.67%) followed by 

10% showing Escherichia coli, 6.67% showing Acinetobacter baumannii and 3.33% with 

proteus species and pseudomonas species.  

The Pus culture showed the pattern of majority with Staphylococcus aureus in 37.04% 

followed with Klebsiella pneumonia in 29.63%, 14.81% with pseudomonas species and 

7.41% with Enterobacter species and Escherichia coli.  

On sputum assessment, it was found that 38.46% of cases showed positive for 

Streptococcus pneumonia, followed by 26.92% with Klebsiella pneumonia, 19.23% with 

Haemophilus influenza and 11.54% with staphylococcus aureus.  

In study by Sharma et al., Sputum culture positivity was observed in 78 cases (48.7%). S. 

pneumoniae (13%) was the most common organism isolated. However collectively, gram 

negative bacteria (GNB) were the predominant etiological agent (35.7%). Among GNB, 

E. coli (9.4%) was the most common isolated organism followed by Acinetobacter (8.1%), 

P. aeruginosa (7.5%) and Klebsiella (6.3%). Spo2< 80% (p = 0.002) and mucopuru-

lent/purulent sputum (p < 0.05) had significant association with sputum positivity. S. 

pneumoniae, H. influenzae and M. catarrhalis were sensitive to antibiotics like 

fluoroquinolones, Cephalosporins, Aminoglycoside and Piperacillin-tazobactam. 

However, GNB showed significant resistance (p < 0.05) to the above antibiotic groups. 

Colistin and Polymyxin B were the only effective antibiotics against all the isolated 

organisms.68 

In urine cultures,  Escherichia coli was the most common organism isolated  seen in 

42.41% cases followed by 17.09% showed presence of Klebsiella pneumonia, 14.56% 

with Enterobacter species, 8.86% with Enterococcus species and 6.33% with 

Acinetobacter baumannii.  
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In Shalini et al., study, 170 urine culture sensitivity reports were analysed. Amikacin and 

nitrofurantoin resistance was found in more than 80% of the isolates, whereas norfloxacin, 

ciprofloxacin, and levofloxacin resistance was found in more than 70%. Resistance to 

cotrimoxazole (81.82 percent), amoxicillin (77.42 percent), and amoxyclav was quite 

strong (64.34 percent). Amikacin sensitivity was 98.91 percent (91), while Nitrofurantoin 

sensitivity was 93.48 percent in E. coli (86). Seventy-five percent of patients Minocycline 

was shown to be effective against E. coli isolates, indicating that it might be used to treat 

urinary tract infections in outdoor patients.56 Barai L et al, (2010) states that Major 

organisms isolated from urine was Candida spp (43.3%)and E. coli (19.3%).52 

Radji M et al., (2011) to assess the antibiotic sensitivity and resistance  patterns of 

microbial pathogens in intensive care unit. Specimens were taken from 385 individuals 

who had received antibiotic therapy, of whom 249 (64.68 percent) had positive cultures 

and 136 (35.32 percent) had negative cultures. Pseudomonas aeruginosa was the most 

common isolate which constituted 26.5%, followed by Klebsiella pneumonia constituting 

15.3%, and Staphylococcus epidermidis constituting 14.9 percent. Cephalexin to 95.3%, 

cefotaxime to 64.1%, and ceftriaxone resistance was found in a significant percentage of 

P. aeruginosa isolates i.e, around 60.9 percent. Antibiotics that were most effective against 

P. aeruginosa were amikacin (84.4%), imipenem (81.2%), and meropenem (75.0 percent). 

Cephalexin (86.5%), ceftriaxone (75.7%), ceftazidime (73.0%), and cefpirome (73.0 

percent)  resistance was found in K. pneumoniae 55 

Sensitivity pattern of the common isolated organisms in various cultures: 

Staphylococcus species: They showed the highest sensitivity to the Vancomycin (90%), 

followed by 77.5% with Teicoplanin, 75% with Linezolid, 72.5% with Tetracycline, 

52.5% to Clindamycin, Ciprofloxacin, gentamicin and Levofloxacin. The maximum 
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resistance was seen with ampicillin in 90%, 87.5% showed with T/S, 82.5% with 

penicillin, 72.5% with clarithromycin and 55% with Moxifloxacin and Fosfomycin. 

In study by Tiwari et al., S. aureus isolates were sensitive to vancomycin. Around two-

third isolates were sensitive to oxacillin, chloramphenicol, gentamicin and ciprofloxacin. 

Almost All isolates of Salmonella typhi were found to be sensitive to ceftriaxone and 

cefixime. The sensitivity pattern of the isolates was found to be 93% with ciprofloxacin, 

88% with chloramphenicol, 80% with cotrimoxazole, and 75% with amoxicillin.54 Tiwari 

et al.,  in their study documented that in the positive pus culture reports, the most common 

i.e, 342 samples and 35.5% organisms isolated were S. aureus which were 100% sensitive 

to vancomycin, 75% to oxacillin and 87% to clindamycin.54 

Klebsiella pneumonia: showed a sensitivity of 35% to Tigecycline, followed with 17.5% 

with Colistin, 12.5% with Amikacin and 10% with Cefoxitin, Meropenem and P/T. The 

resistance was seen with the Fosfomycin in 97.5%, 95% showed resistance to Tetracycline, 

ciprofloxacin, Cefuroxime, ceftazidime, cefepime, ampicillin, 82.5% showed resistance 

with Moxifloxacin, levofloxacin, Imipenem and Gentamicin.  

In study by Tiwari et al., Klebsiella  showed 100% sensitivity towards imipenem, 43% to 

piperacillin/tazobactam, 21% to cefotaxime, and 5% to ampicillin. The E. coli also showed 

100% sensitivity towards imipenem, 75% to amikacin, 60% to piperacillin/tazobactam, 

20% to ceftriaxone, and 5% to amoxicillin.54 

Staphylococcus aureus : The highest sensitivity was shown to Tetracycline (90%) 

followed with 70% with Fosfomycin ,teicoplanin, and vancomycin, 60% with 

ciprofloxacin and levofloxacin. Lowest sensitivity was seen with ceftazidime and 

cefepime which is 10%. The highest resistance was seen with ceftazidime and cefepime 
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with 90%, followed with 80% with P/T, norfloxacin, nitrofurantoin, clindamycin and 

ampicillin. The least resistance was seen with tetracycline. 

In a study done by Sarraf et al., Carbenicillin, Imipenem, Vancomycin, and Amoxiclav 

were shown to be the most sensitive antibiotics against S. aureus, whereas Cefotaxime and 

Ceftriaxone were the least effective. 

Streptococcus pneumoniae: The highest sensitivity was seen with levofloxacin in 60% 

patients, followed with 40% showed sensitivity to Amikacin, Fosfomycin, gentamicin, 

Moxifloxacin, meropenem, tetracycline and vancomycin. The lowest sensitivity and 

maximum resistance was seen with colistin, ceftazidime, cefotaxime, cefepime, ampicillin 

(10% sensitivity and 90% resistance) followed with resistance of 80% with nitrofurantoin, 

penicillin, clarithromycin and lowest resistance of 40% was seen with levofloxacin.  

Escherichia coli: The study showed maximum sensitivity of 71.64 % with tigecycline 

followed with 62.69% with fosfomycin, 55.2% with nitrofurantoin, 49.25% with 

Amikacin, 46.27% with Imipenem, 43.28% with colistin and meropenem. Lowest 

sensitivity and maximum resistance was seen with norfloxacin, T/S, cefotaxime, 

Moxifloxacin. Cefuroxime, ampicillin and ceftazidime with more than 90% resistance.  

In study by Tiwari et al., The Escherichia coli isolates in blood showed 98% sensitivity 

with  imipenem, 92% with amikacin, 84% with cefeperazone & sulbactam, and 8% to 

ampicillin. A maximum sensitivity to amikacin and imipenem was also found in some 

other studies.54,69 The E. coli isolates showed 100% sensitivity towards imipenem, 83% 

for cefaperazone-sulbactum, and 45% for piperacillin-tazobactam, 15% for ciprofloxacin 

and 11% for ampicillin. Other isolates like Klebsiella showed 99% sensitivity to imipenem 

and 66% to amkacin,54. In a study done by Sarraf et al., E. coli showed more sensitivity to 
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Imipenem, gentamycin, Chloramphenicol and least sensitivity to most commonly used 

drugs like amoxiclav, Cefotaxime and Ciprofloxacin. 

Among the diabetes mellitus patients,  

Blood culture was positive for Coagulase negative staphylococcus species, ET and pus 

culture showed Klebsiella pneumonia. The sensitivity of Coagulase-negative 

Staphylococcus species in Blood culture was seen with vancomycin with 92.31%, 

followed with 69.23% with linezolid, tetracycline, and teicoplanin, 61.54% with 

clindamycin. Lowest sensitivity and higher resistance was seen with T/S with 92.31% 

resistance, followed with 84.62% with penicillin, ampicillin, 69.23% with clarithromycin 

and 61.54% with fosfomycin and Moxifloxacin. Sensitivity of Escherichia coli species in 

Urine culture of Diabetes patients was found to be 85.71% to Fosfomycin and tigecycline 

followed with 71.43% to nitrofurantoin, 64.29% with Amikacin and colistin, 42.86% with 

Imipenem and meropenem. The highest resistance was seen with 92.86% with ceftazidime, 

cefotaxime and ampicillin, 85.71% with cefepime, 78.57% with cefoxitin and 71.43% with 

tetracycline, P/T and gentamicin.  
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CONCLUSION 

In our present study, total 417 positive cultures of the patients admitted to medical ICU 

during one year study period were included.  

� Among them 62.8% were male patients and 37.2% were female patients with 

greater male predominance. 

� The elderly population, i.e., those aged 61 to 80 years, has a greater prevalence of 

positive cultures with a rate of 36.6 %. 

� It is observed that there is no significant correlation discovered between the culture 

positivity and common comorbidities such as diabetes and hypertension. 

� On grouping according to the type of culture, majority are blood cultures 176 

(42.21%) followed by urine cultures 158 (37.89%) , ET cultures 30(7.19%), pus 

cultures 27(6.47%) and sputum cultures 26(6.24%) in descending order of their 

prevalence. 

� The  common causes of blood cultures was identified to be respiratory diseases in 

28.4% (pneumonia, copd, lung abscess, chronic bronchitis, and bronchiectasis) 

followed by genitourinary sources in 12% (pyelonephritis, cystitis, urethritis, 

vaginitis) followed by gastrointestinal sources in 10.8% (bowel, biliary tract, 

peritoneal fluid, abscesses). 

� Among urine cultures cystitis 82( 51.9%) is found to be the most common cause.  

� Ventilator-associated pneumonia (VAP)  is found to be the predominant cause 

among ET cultures with  prevalence of 4.5% overall, and 53.9% among all the ET 

cultures with klebsiella pneumoniae as the most common causative organism.  
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� Overall among all the cultures most common organism isolated is Escherichia coli 

(24.94%) followed by klebsiella pneumonia(16.55%), coagulase negative 

staphylococcus species(9.83%) and Enterobacter species(9.35%) with 

predominance of gram negative infections.  

� Analyzing the sensitivity and resistance patterns of the organisms isolated to 

various commonly used antibiotics, it is observed that maximum sensitivity is 

found with fosfomycin , followed by tigecycline, tetracycline, gentamycin, 

levofloxacin, vancomycin and amikacin. On the other hand maximum resistance is 

seen with amoxiclav which is approximately 100% followed by 1st and 2nd 

generation cephalosporins, ampicillin, norfloxacin, penicillin and clarithromycin. 

� Considering the mortality patterns, maximum mortality is seen with ET cultures 

owing to its severity and association with MODS, whereas majority of patients 

with positive blood cultures improved. 

 

Also the above study done clearly shows, 

� The need of hour is to generate the local antibiogram which will help in 

formulating and handling the patients with appropriate medication. This also will 

aid to regulate the antimicrobial use among the clinicians. 

� Optimal antibiotic usage in ICUs is critical for improving patient outcomes and 

the prevention of multidrug resistant organisms 

� This is possible through strict implementation of an antibiotic policy, and an 

antimicrobial stewardship programme that includes rotational, restricted, and 

combinational antimicrobial use. 
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� The empirical and the indiscriminate use of antibiotics should be avoided in order 

to curtail the emergence and the spread of drug resistance among nosocomial 

pathogens. 

� The need for more regional studies on microbial patterns and antibiograms in 

various icus’s across the world. As they differ widely from place to place due to 

evolving resistance patterns of the organisms. 

� This helps in formulating a basic empirical regimen to be started on admission 

before the culture reports come, which further helps in better patient recovery and 

improved mortality rates. 

� Cycling or rotation of an antibiotic class or a particular member of a class with 

another class or a specific member of that class that demonstrates a comparable 

spectrum of action should be done on a regular basis. 
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SUMMARY 

ICUs, globally, are a source of drug resistant organisms. The rate of resistance in the ICU 

is several times more when compared with the general healthcare setting. 

This study conducted in KLES Prabhakar Kore Hospital and Research Centre, a tertiary 

care hospital in Belagavi, north Karnataka region is aimed to assess the incidence of 

bacterial infections and antibiotic sensitivity pattern of culture positive infections in ICU. 

As a result, it would serve as a guidance for initiating empirical antibiotic therapy, before 

culture reports are available. In our study a total of 417 patients admitted to medical ICU 

were included. Among them 62.8% were male patients and 37.2% were female patients 

with mean age of patients being 55.80±17.81yrs of age. Various sample growths were 

observed, in sequence, Escherichia coli was the most common organism found (24.94 

percent), followed by Klebsiella pneumonia (16.55%), Coagulase-negative 

Staphylococcus species (9.83%), Enterobacter species (9.35%), Staphylococcus 

haemolyticus (8.39%) and Acinotobacter baumannii (8.15%). The antibiotic amoxiclav 

showed 100% resistance, followed by cefuroxime (94.48%), cefotaxime (84.48%), 

ampicillin (93.05%), norfloxacin (95.44%), pencillin (94.96%), clarithromycin (92.57%), 

Piperacillin/tazobactam (93.29%) and Trimethoprim/Sulfamethoxazole (92.9%).  

The increasing trend of antibiotic resistance among the hospitalized patients in the ICU 

setting is alarming. The need of the hour is to generate the local empirical antibiogram, 

which will help in handling the patients with appropriate medications.  

Our study throws light on the concerning rate at which antibiotic resistance is occurring, 

and the urgency with which one must combat this, with respect to usage of antibiotics not 

only correctly, according to the local antibiogram, but the need for omission whenever it 
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is deemed possible. If the inadvertent usage of antibiotics continues, the future of 

healthcare is grave, and the need for even stronger antibiotics than the ones that already 

exist maybe required to combat these super bugs. 
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ANNEXURE 2- CONSENT FORM ENGLISH/ KANNADA/ MARATHI 

 

INFORMED CONSENT 

"CLINICAL STUDY OF BACTERIAL PROFILE AND ANTIBIOTIC 

SENSITIVITY PATTERN OF ISOLATES IN  MEDICAL ICU” 

 

Principal Investigator:- 

Post Graduate Student, 

Department Of General Medicine, 

JNMC, Belagavi. 

 

Guide:- 

REGISTRAR & HEAD OF A UNIT 

Department of General Medicine, 

JNMC, Belagavi. 

 

 

Introduction and Purpose:- 

Antibiotic resistance is a major world-wide problem in icu. It has been realized that spread 

of drug resistant organisms in the icu is related to widespread use of antibiotics. The rate 

of resistance in icu is several folds higher than general hospital setup. 

Knowing the information about bacterial profile and antibiotic resistance is of particular 

importance since there is considerable geographic variation from place to place in the rates 

of resistance to various antimicrobials. 
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This information may help in formulating empirical regimen and in adopting and 

implementing antibiotic stewardship programmes. 

You are being asked to enroll yourself in the above said research as you are eligible for 

participation in this study being conducted at J N Medical college, KLES Dr. Prabhakar 

Kore Charitable Hospital, Belagavi from Jan 2020 to Dec 2020 conducted by  

post graduate student in the Dept. of Medicine. 

Procedure: 

If you agree to be part of the research study, you will be asked the relevant history and will 

be subjected to relevant clinical examination and investigations. You will also have to give 

blood samples for the necessary investigations. 

Risk and Benefits:  

The only risk and possible discomfort you might get is while taking blood from your arm 

for the investigations. It may cause swelling, pain, redness (rarely happens) at the site from 

where the blood is drawn. 

You may not be benefitted by these investigations but you will be part of this study which 

is going to be useful to others in the future.  

 

Alternatives:  

Taking part in this study is voluntary. You may choose not to take part in this study.  

If you decide to take part you can later change your mind and withdraw from the study. 

Your decision will not change the present or future health care or other services that you 

receive. The study doctor or sponsor may stop your participation in this study at any time. 
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If you choose not to take part in the study, you will receive the standard treatment for 

patients with your condition.  

Privacy and Confidentiality: 

All information collected about you during the course of this study will be kept 

confidential to the extent permitted by law. The code numbers will identify you in this 

research record. Information from this study may be published but your identity will be 

confidential in any publication.  

Institution / Sponsor’s policy:  

Does not apply to this research  

Financial incentives for participation: 

You will not be paid / offered any gifts /incentives for participating in the study.   

Authorization to publish the results: 

The results of the study would be forwarded to the KLE University, Belagavi as part of 

requirement towards the completion of MD degree, review and publishing. 
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ಜನರ� -�=& ಇ>?, 

@ಎ& ಎಂ=, CಳE#. 

 

ಪ�ಚಯ ಮ��  ಉST ಶ: - 

ಪ� �Vೕವಕ �WೕಧಕYZ ಐ[#ನ\�  #ಶ] �̂ _ ಪ� Oಖ ಸಮ!� `ab. 

ಐ[#ನ\�  ಆಷಧ �Wೕಧಕ Vೕ#ಗಳ ಹರe#�Z ಪ� �Vೕವಕಗಳ �̂ ಪಕ 

ಬಳ�f gh4=b ಎಂi ��ihjb. ಐ[#ನ\� ನ ಪ� �Wೕಧದ 

ಪ� Fಣl 6Fನ�  ಆಸm Y�  !ಟ_n ಂತ ಹಲ^M ಪo�  pqr ab. 

 

�� 
� ೕ�`ದ �� �� ಮ��  ಪ� �Vೕವಕ �WೕಧಕYಯ ಬfn  Fs�ಯt7  

��i8�u li #vಷ $� Oಖ� Yಯt7  wಂjb ಏ�ಂದy ##ಧ 

ಆಂ�z8� {ಯ� ಗ�f ಪ� �Wೕಧದ ದರಗಳ\�  ಸQ ಳjಂದ ಸQ ಳ�|  6ಕ}�  

~�ೕ�ಕ ವ� �� ಸ#b. 

 

ಈ Fs�Z 6F� ಜ� �s ಕo� $eಗಳt7  �_[ವ\�  ಮ��  

ಪ� �Vೕವಕ ಉ[� ^� 5ಯ'ಕ� ಮಗಳt7  ಅಳವ�=8ಳu � ಮ��  

5ಯ'ಗತ��ಸ� ಸ�ಯ Feತ� b. 

 

@.ಎ&. -�ಕ� 5*�, �.ಎ�.ಇ.ಎ�. �. ಪ� �ಕ� 8ೕy q��ಬ� 

ಆಸm Y� , Cಲಗ#ಯ\�  ಜನವ� 2020 �ಂದ �!ಂಬ� 2020 ರವyf �. �. 

#.ಎ.8ೕ�^� ಅವರ Fಗ'ದಶ'ನದ\�  -�=& #�ಗದ\�  67 ತ8ೕತ� ರ 

#:� ;'. 

 

 

#0ನ: 

g�ೕಧ� ಅಧ� ಯನದ �ಗ^ಗ� �ೕl ಒ_m ದy, �ಮf gh4ತ 

ಇ��ಸವt7  �ಳ>�ತ� b ಮ��  gh4ತ 
� �ಕ� ಪ�ೕ��  ಮ��  ತ�?f 

ಒಳಪ�ಸ>�ತ� b. ಅಗತ�  ತ�?Ea �ೕl ರಕ� ದ Fದ�ಗಳt7  ಸಹ 

�ೕಡ�5�ತ� b. 
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ಅ$ಯ ಮ��  ಪ� �ೕಜನಗ�: 

ತ�?Ea �ಮ	  �ೕ��ಂದ ರಕ� ವt7  Yfi8�u ^ಗ �ೕl ಪ�Zವ ಏ�ಕ 

ಅ$ಯ ಮ��  gಭವ�ೕಯ ಅಸ] ಸQ Y. ಇi ರಕ� ವt7  ಎ�Zವ ಸQ ಳದ\�  

CವM#�, �ೕl, �ಂ� (#ರಳ^a gಭ#[ತ� b) f 5ರಣ^ಗಬ�i. 

ಈ ತ�?�ಂದ �ಮf ̀ lS ಪ� �ೕಜನ^ಗjರಬ�i ಆದy ಭ#ಷ� ದ\�  

ಇತರ�f ಉಪZಕ� ^ಗ\Mವ ಈ ಅಧ� ಯನದ �ಗ^��� ೕ�. 

 

ಪ`'ಯಗ�: 

ಈ ಅಧ� ಯನದ\�  �ಗವs[li ಸ] � � �ತ^ab. ಈ ಅಧ� ಯನದ\�  

�ಗವsಸjರ� �ೕl ಆ¡|  Fಡಬ�i. �ೕl �ಗವsಸ� �ಧ'�=ದy 

�ೕl ¢ತರ �ಮ	  ಮನಸ" t7  ಬದ>�ಸಬ�i ಮ��  ಅಧ� ಯನjಂದ 

sಂb ಸ�ಯಬ�i. �ಮ	  �0'ರl ಪ� [� ತ ಅಥ^ ಭ#ಷ� ದ ಆWೕಗ�  ರ¤¥ 

ಅಥ^ �ೕl =] ೕಕ�[ವ ಇತರ ¦§ಗಳt7  ಬದ>�[ljಲ� . ಅಧ� ಯನ 

¨ದ� M ಅಥ^ $� �ೕಜಕM ಈ ಅಧ� ಯನದ\�  �ಮ	  �ಗವs[#�ಯt7  

`lS ಸಮಯದ\�  �\� ಸಬ�i. ಅಧ� ಯನದ\�  �ಗವsಸjರ� �ೕl 

ಆ�=ದy, �ಮ	  =Q �ಯ Wೕaಗ�f �ೕl ಪ� F©ತ ª
Y" ಯt7  

=] ೕಕ�[�� ೕ�.  

 

«ಪ� Y ಮ��  «ಪ� Y: 

ಈ ಅಧ� ಯನದ ಸಮಯದ\�  �ಮ	  ಬfn  gಗ� sಸ>ದ ಎ>�  Fs�ಯt7  

5¬��ಂದ ಅtಮ�[ವ ಮ�� f «ಪ� ^aಡ>�ತ� b. ಈ g�ೕಧ� 

:ಖ�ಯ\�  8ೕ­ g?� ಗ� �ಮ	 t7  �M�[ತ� §. ಈ ಅಧ� ಯನದ 

Fs�ಯt7  ಪ� ಕ�ಸಬ�i ಆದy `lS ಪ� ಕಟ¥ಯ\�  �ಮ	  �M� 

«ಪ� ^aMತ� b. 

g!Q  / $� �ೕಜಕರ �ೕ�: ಈ g�ೕಧ®f ಅನ] �[ljಲ�  

�ಗವs[#�f ಆ;'ಕ �� ೕ�" ಹ:  

ಅಧ� ಯನದ\�  �ಗವsಸ� �ಮf `lS ಉe�yಗಳt7  / 

�� ೕ�" ಹಕಗಳt7  �ೕಡ>�ljಲ�  / �ೕಡ>�ljಲ� . 

ಫ\�ಂಶಗಳt7  ಪ� ಕ�ಸ� ಅ45ರ: 

ಅಧ� ಯನದ ಫ\�ಂಶಗಳt7  ಎಂ� ಪದ#, #ಮ°' ಮ��  ಪ� ಕಟ¥ 

±ಣ'��[ವ ಅಗತ� Yಯ �ಗ^a CಳE#ಯ �ಎ�ಇ #ಶ] #:� ಲಯ�|  

ರ^�ಸ>�ತ� b. 

ಅಧ� ಯನದ ಸಮಯದ\�  ಅಥ^ ಭ#ಷ� ದ\�  �ೕl ಈ �ಳaನ ವ� 
� ಗಳt7  

gಪ
'ಸಬ�i, 

 

²�ಕ ಸ³�ಯ Oಖ� ಸQ  

Fನವ g�ೕಧ®  

@ಎ& ಎಂ=, CಳE#. 
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�� ´ಸ� ಮ��  Oಖ� ಸQ   

ಜನರ� -�=& ಇ>?, 

@ಎ& ಎಂ=,CಳE#.  

 

67 ತ8ತ� ರ #:� ;', 

ಜನರ� -�=& ಇ>?, 

@ಎ& ಎಂ=, CಳE#. 

 

 

ಒ_m f ಪತ�  

 

�ಳf ಸs Feವ µಲಕ ಈ ಅಧ� ಯನದ\�  �ಗವsಸ� �t 

ಸ] � � ರ¥�ಂದ ಒ�m ¶� ®. �t `lS ಸಮಯದ\�  

sಂYfi8ಳu ಬ�i. ಈ ·-n ' ಸs Feವ µಲಕ �t ನನ7  

`lS 5¬t ಹ.| ಗಳt7  {o� 8e�� ಲ� . �ಳaನ ನನ7  ಸs �t ಈ 

ಒ_m fಯ ·¸' ಅt7  ಓjST ® ಅಥ^ ಈ ಸಮ	 �ಯ ·¸' ಅt7  ನನf 

ಓjST ® ಮ��  ಎ>�  ಪ� °7 ಗ�f ಉತ� �=b ಎಂi ºª[ತ� b 

 

�ಗವs[ವವರ ಅಥ^ 5¬tಬದ» ^a ಅ4¼ತ ಪ� ��4ಯ ಸs / ಎಡ 

pC½ ರ� Oದ� ಣ 

 

�ಗವs[ವವರ pಸM: …………………………… ... 

 

ಸs / ಎಡ pC½ ರ� ಅ�=�: …………………………… ... 

�ಗವs[ವವರ 

 

ತ�345�ಯ pಸM ಮ��  ಸs: ………………………… ... 

 

 

j�ಂಕ: 

 

ಸQ ಳ: 
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मािहतीपूण
 संमती 
"वैÀकीय आयसीयू मधील बॅÌेÎरयातील Òोफाइल आिण Òितजैिवक संवेदनशीलतेचा नमुना 
ßàिनकल अ âास" 

 

Òधान अ ãेषक: - 

पदæुçर िवÀाथé, 
सामाê औषध िवभाग, 

जेएनएमसी, बेळगावी. 

 

मागðदñðन:- 

उपाóô व युिनटचे Òमुख 

सामाê औषध िवभाग, 

जेएनएमसी, बेळगावी. 

 

 

पÎरचय आिण उ÷ेñ: - 

आयसीयूमóे अ ँटीबायोिटक Òितरोधक ôमता ही जागितक पातळीवरील एक मोठी समûा आहे. 

हे लôात आले आहे की आयसीयूमóे औषध Òितरोधक जीवांचा Òसार अ ँटीबायोिटüýा æापक 

वापराशी संबंिधत आहे. आयसीयूमóे Òितकार करþाचे Òमाण सामाê ��ालयाýा सेटअ पपेôा 
िक�ेक पट जा� आहे. 

 

बॅÌेÎरयाती� Òोफाइ� आिण Òितजैिवक Òितरोधनाची मािहती जाणून घेþास िवñेष मह� आहे 

कारण वेगवेग�ा अ ँटीमाइ	ोबाय�्सýा Òितकार करþाýा दरामóे जागेवर भौगोि�क िभ� 


थान आहे. 

 

ही मािहती ए�ेÎरकल प�े तयार करþात आिण अ ँटीबायोिटक �ुअडð िशप Òो�ाम अ वलंब आिण 

अ ंमलात आणþास मदत क� शकते. 

 

जे.एन. मेिडक� कॉ�ेज, डॉ. को�Òो�ू पूजा यािमनी देवी यांनी जानेवारी २०२० ते िडस�बर २०२० या 
का�ावधीत बे�गावी येथे के�े�्या अ âासात भाग घेþासाठी आपण पा� ठर�्यामुळे तु�ा�ा 
वरी� अ âासामóे �तः�ा नोदंणी करþास सांिगत�े जाई�. डॉ.�ी.ए. कोठीवा�े यांýा 
मागðदñðनाखा�ी औषध िवभागाती� पदæुçर िवÀाथé. 

 

Òि	याः 
आपण संñोधन अ âासाचा भाग होþास सहमत अ स�्यास, आपणास संबंिधत इितहास िवचार�ा 
जाई� आिण संबंिधत ß�िनक� परीôा आिण तपासणीस पा� के�े जाई�. आव�यक 

तपासणीसाठी आप�्या�ा र ाचे नमुने देखी� Àावे �ागती�. 

 

  

 

 



Annexure -II 

97 

 

जोखीम आिण फायदे: 

तपासणीसाठी आप!ा बाहे�न र  घेत अ सताना आप!ाला फ  धोका आिण संभाæ 

अ सुिवधाची समûा उ"वू शकते. #ा 
थानाव�न र  ओढले आहे �ा जागेवर सूज, वेदना, 
लालसरपणा (&िचतच घडते) होऊ शकते. 

 

या तपासणीमुळे आप�्या�ा फायदा होणार नाही परंतु आपण या अ âासाचा भाग �ा� जे 

भिव(ात इतरांना उपयु  ठरे�. 

 

िवक�्पः 
या अ âासामóे भाग घेणे ऐß*क आहे. आपण या अ âासामóे भाग न घेणे िनवडू ñकता. 
आपण भाग घेþाचा िनणðय घेत�्यास आपण नंतर आप�े मत बद�ू आिण अ âासापासून दूर जाऊ 

ñकता. आप�्या िनणðयामुळे आप�्या�ा Òा+ झा�े�्या वतðमान िकंवा भिव(ाती� आरो- सेवा 
िकंवा इतर सेवा बद�णार नाहीत. अ âास डॉÌर िकंवा Òायोजक या अ âासात आप�ा सहभाग 

कधीही थांबवू ñकतात. आपण अ âासामóे भाग न घेणे िनवड�्यास, आप�्या अ ट अ स�े�्या 
��ांसाठी तु�ा�ा Òमािणत उपचार िमळे�. 

 

गोपनीयता आिण गोपनीयता: 
या अ âासाýा दर.ान आप�्याब÷� संकि�त के�े�ी सवð मािहती कायÀा/ारे परवानगी 
अ स�े�्या मयाðदेपय0त गोपनीय ठेव�ी जाई�. कोड नंबर आप�्या�ा या संñोधन रेकॉडðमóे 

ओळखती�. या अ âासाची मािहती Òकािñत के�ी जाऊ ñकते परंतु आप�ी ओळख कोण�ाही 
Òकाñनात गोपनीय अ से�. 

 

  

सं
था / Òायोजक यांचे धोरणः 

या संñोधनास �ागू होत नाही 

 

सहभागासाठी आिथðक Òो1ाहनः 
अ âासामóे भाग घेþासाठी आप�्या�ा कोण�ाही भेटव�ू / Òो1ाहन िद�े जाणार नाहीत. 

 

पÎरणाम Òकािñत करþासाठी अ िधकृतताः 
अ âासाचे िनका� एमडी पदवी, आढावा आिण Òकाñन पूणð करþाýा आव�यकतेनुसार केए�ई 
िवÀापीठ, बेळगाव येथे पाठिव�े जाती�. 
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अ âासाýा वेळी िकंवा भिव(ाती� Ò�नांýा बाबतीत आपण खा�ी� æ ीñंी संपकð  साधू 

ñकता, 
 

नैितक सिमती मानव संñोधन  

जे.एन.एम.सी, बेळगावी. 
 

Òाóापक आिण Òमुख, 

सामाê औषध िवभाग, 

जेएनएमसी, बेळगावी.  
 

 

पदæुçर िवÀाथé, 
सामाê औषध िवभाग, 

जेएनएमसी, बेळगावी. 
 

संमती फॉम
 
 

मी खा�ी �ाôरी क�न या अ âासात भाग घेþास �े*ेने सहमत आहे. मी के�ाही माघार घेऊ 

ñकतो. या फॉमðवर सही क�न मी माझा कोणताही कायदेñीर ह3 सोडत नाही. खा�ी माझी 

�ाôरी सूिचत करते की मी हा संमती फॉमð वाच�ा आहे, िकंवा तो म�ा वाच�ा गे�ा आहे, आिण 

सवð Ò�नांची उçरे िद�ी आहेत. 

 

सहभागी िकंवा कायदेñीरÎर�ा अ िधकृत Òितिनधीची सही / डावा अ ंगठा िÒंट 

 

सहभागीचे नाव: …………………………… ... 

 

�ाôरी / डावा अ ंगठा ठसा: …………………………… ... 

सहभागीचा 

 

अ ãेषकांचे नाव आिण �ाôरीः …………………………… ... 

 

तारीख: 

 

िठकाणः 
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ANNEXURE 3- PROFORMA 

 

“CLINICAL STUDY OF BACTERIAL PROFILE AND ANTIBIOTIC 

SENSITIVITY PATTERN OF ISOLATES IN MEDICAL ICU ” 

 

PROFORMA 

Patient name:                                                                                         IP number: 

Age/Sex:                                                                                                DOA: 

Religion:                                                                                                DOD: 

Address:    

Phone number:                                                                                        Duration of stay: 

Occupation: 

CHIEF COMPLAINTS: 

 

DIAGNOSIS: 

PAST HISTORY: 

FAMILY HISTORY: 

PERSONAL HISTORY: 

 

EXAMINATION: 

O/E: 

Pulse rate:                                                                                           Blood pressure: 

RR                                                                                                          TEMP(oral): 

PALLOR, ICTERUS ETC: 

OTHER FEATURES: 

 

 

S/E: 

Respiratory: 

CVS: 

P/A: 

CNS: 
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INVESTIGATIONS: DATE: INFERENCE: 

Haemoglobin   

Total leucocyte count   

Differential leucocyte count 

Neutrophils 

Lymphocytes 

Eosinophils 

Monocytes 

Basophils 

  

Platelet count   

Erythrocyte sedimentation rate   

Packed cell volume   

C Reactive protein   

Total bilirubin 

Direct bilirubin 

Indirect bilirubin 

  

SGOT   

SGPT   

Alkaline phosphatase   

Serum albumin   

Serum globulin   

Urea   

Creatinine   

Serum procalcitonin   

Urine routine and microscopy   

Blood culture   

OTHER CULTURES 

IMAGING  

  

 

TREATMENT: 

 

CONCLUSION: 



Annexure -IV 

101 

 

ANNEXURE 4 – MASTER CHART
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