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Abstract

Background: HAI is the most frequently occurring adverse event in any healthcare system regardless
of available resources. Compounding this problem is the emergence of drug resistant microorganisms
which are increasing mortality and morbidity. However there is no study done showing the commonest
HAT’s and degree of antimicrobial susceptibility in AABET hospital. Thus identification of degree and
pattern of susceptibility of common organisms causing HAI in patients admitted to AABET Hospital
will allow the tailoring of empiric antibiotic coverage based on adequate knowledge of local
susceptibility pattern.

Objectives: To describe the pattern of antimicrobial susceptibility in patients with culture proven HAI at
AaBET Hospital, Addis Ababa, Ethiopia from August 1, 2021 to August 1,2022.

Methods: An institutional based cross-sectional study over a period of one year was conducted by
reviewing culture registry logs at AaBET Microbiology lab and cross checking with patient medical
records of admissions made to AaBET Hospital from August 1, 2021 to August 1,2022 . Non probability
whole sampling was used on all patients with culture proven HAI who meet the inclusion criteria and
Subsequently data was coded and entered to EPI INFO version 3.5.3 and analysis was conducted using
SPSS version 25.0 correlation and bivariant regression was done to assess association. A P- Value of
less than 0.05 was taken as significant.

Results- This study shows that the 4 commonest HAI that is diagnosed is surgical site infection (38.3 %)
followed by CAUTI(31.2%) ,HAP(13.5%) and Tracheostomy site infection (6.7%). The most commonly
isolated microorganisms were E. Coli(24.07%), Staph Spp. (CONS)(16.4%), Staph Aureus(14.7%),
Klebsiella Spp.(14.3%), Pseudomonas Spp.(11.8%),Actinobacter(5.9%),Candida Spp(2.9%). High
resistance is observed to Penicillins, Aztreonam & Cephalosporins especially by E. coli & Actinobacter.
Additionally prior antimicrobial exposure ,presence of comorbidity, prior healthcare exposure in 90 days,
surgery or intubation since admission length of stay prior to diagnosis of HAI or total hospital length of
stay were not found to be associated with increased resistance in this study.

Conclusion & Recommendation- High resistance is observed to Penicillins, Aztreonam &
Cephalosporins especially by E. coli & Actinobacter. With High susceptibility being observed to
Amikacin and Chloramphenicol, use of these antimicrobials should be encouraged to susceptible
suspected or proven etiologies. Additionally hospital based prospective studies to identify burden of HAI
and associated risk factors predisposing to antimicrobial resistance and transmission.

Key words: culture sensitivity and specificity, VAP, HAI, CAUTI, Surgical Site Infection
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1. Introduction

1.1. Background

An area of public health concern throughout the world is healthcare-associated infection
(HAIs), especially those caused by antimicrobial-resistant pathogens. The World Health
Organization estimates that HAI is the most frequently occurring adverse event in any
healthcare system regardless of available resources (1). It is an infection that occurs after
admission to the hospital (48 to 72 hours after admission to 10 -30 days after discharge in some
cases); there should not be an active infection at the time of admission and should not be in the

incubation period. (2)

Worsening the problem is antibiotic-resistant strains that delay or impede effective treatment.
However, the rapid evolution of resistance and the slow discovery of new antimicrobial

compounds increasingly reduce treatment options(3).

According to the World Health Organization review, the hospital-wide prevalence of health
care-associated infections varies from 5.7% to 19.1%, with a pooled prevalence of 10.1% in
low-income countries and prevalence as high as 14.9% reported in centers like Gondar
University and Felege Hiwot Hospital (4). Estimates of additional health care costs varied from

less than $5(£3;€4) to more than $55000 per patient episode in Europe(5).

A TASH study demonstrate that a laboratory-supported pharmacist-led AMS intervention
showed an expected 0.0388 QALY's gained and cost savings of US$82.37 per patient. This
translates to 38.8 QALY's gained and total cost savings of US $ 82,370 per 1000 patient

admissions(6).



1.2. Statement of the Problem

Antimicrobial resistance (AMR) is on the rise worldwide and hospital-wide prevalence of
healthcare-associated infections varies from 5.7% to 19.1% (4) Estimates of additional health
care cost varied from less than $5(£3;€4) to more than $55000 per patient episode in Europe(7).
The risk of hospital-acquired infections increased with invasive devices used. For instance, for
treatment and monitoring of patients in Intensive Care Units (ICU) Incidence of device-
associated infections(DAIs). [7,8]. The patients identified to have DAI were 5.3% in
China,12.2% in Colombia, and 13% in Peruvian ICU patients(8).

It is estimated that the overall short and long-term impact of AMR is likely to be higher in low
and middle-income countries (LMICs), especially those in sub-Saharan Africa, mainly owing to
a lack of therapeutic options(7) with a pooled prevalence of 10.1% in low-income countries and
prevalence as high as 14.9% reported in centers like Gondar University and Felege Hiwot
Hospital (4). Associated with this high rates of antimicrobial resistance as demonstrated by a
study done in Mekelle, where the resistance rate of E. coli, S. aureus, and S. saprophyticus to

ampicillin were 89.0%, 89.0% and 92.3%, respectively(9).

Two major drivers of AMR worldwide include inappropriate antibiotic use in human and animal
health and poor infection prevention and control practices(7)In most studies, four major AMR
risk factor domains were identified: socio-demographic factors (including migrant status, low
income, and urban residence), patient clinical information (includes disease status and certain
laboratory results), admission to healthcare settings (includes the length of hospitalization and
performance of invasive procedures) and drug exposure (includes current or prior antibiotic

therapy) (10).

That being said, there is a significant paucity of data regarding the institutional pattern of
antimicrobial resistance to help guide treatment and is significantly contributing to patient
morbidity, mortality, length of hospital stay, and health care costs. This study is aimed at

addressing the pattern of antibiotic resistance and susceptibility which is an important step in the



treatment of infections & development of institutional guidelines to better use antibiotics and

combat nosocomial infection.

1.3. Rationale of the Study

HAI and antimicrobial resistance cause unnecessary patient morbidity and mortality as well as
significant financial and resource burden to the healthcare system. Despite the significant
morbidity and mortality caused by HAI by resistant organisms in hospitalized patients, there is
insufficient research, prevention guidelines, and awareness provided on patterns of susceptibility
by available literature, especially in Ethiopia. This same issue contributes greatly to patient
morbidity, mortality, length of stay and health care costs at AABET Hospital. Therefore, the
availability of and knowledge of local susceptibility patterns in our setup will likely improve
patient outcomes and reduce healthcare costs. As such, a retrospective study describing the
above will have the potential to enhance the knowledge to tailor appropriate antimicrobial

prescriptions and stewardship.



2. Literature Review

Organisms causing nosocomial infection are often resistant to antimicrobial agents. The rate
with which this has been occurring has been a cradle of concern to clinicians and
epidemiologists throughout the globe. Our ability to stay "one step ahead" of these pathogens
is threatened by their propensity to develop resistance to antimicrobial drugs in current use and

to remain unaffected by newly introduced agents.(11)

Hospital-acquired infections (HAIs) are an infection that occurs after admission to the hospital
(48 to 72 hours after admission to 10 -30 days after discharge in some cases); there should not

be an active infection at the time of admission and should not be in the incubation period. (2)

Studies report the percentage of the population who have HAI at a given point in time. In
Europe, it is estimated that 6.5% of patients treated within a hospital have an HAI at the time
of the survey. In Scotland in 2016, the general prevalence of HAI was 4.5% of hospitalized
patients. (1)

Hospital-acquired pneumonia (HAP) is a common condition that is responsible for a large
fraction of hospital-acquired infections, reaching 22% of cases in the U.S. and 15.6% of cases
in France. In intensive care units (ICUs), HAP refers to both healthcare-associated pneumonia
and ventilator-associated pneumonia. (11, 12) Surgical site infection is also another main cause

of HAI in 14-31%(13)

It is estimated that AMR causes 21 to 34 billion dollars to health care expenditure and also 8
million days of inpatient admission in the USA per year, Over recent decades, bacteria have
become resistant to most clinically relevant antibiotics. (2) Worldwide the rate of resistance to
ciprofloxacin, an antibiotic commonly used to treat UTIs, varied from 8.4% to 92.9%
for Escherichia coli and from 4.1% to 79.4% for Klebsiella pneumoniae in countries reporting

to the Global Antimicrobial Resistance and Use Surveillance System (GLASS). (14)



Almost all the S. aureus isolates are resistant to penicillin in USA and England and resistance to
methicillin is more than 50% in some populations. Taking appropriate measures in the 2000s

controlled growth of MRSA and also VRE worldwide (2)

The World Health Organization stratified the most critical pathogens within HAI into three
groups based on their global threat and the urgency of action needed. The 1* and the 2™ groups
(urgent and high-priority pathogens) include so-called ESKAPE pathogens (vancomycin-
resistant Enterococcus faecium (VRE), carbapenem-resistant, methicillin-resistant, and
vancomycin-resistant S. aureus (MRSA/VRSA), and 3" generation cephalosporin-resistant
Klebsiella pneumoniae, A. baumannii, P. aeruginosa, and Enterobacter spp.). ESKAPE
pathogens are linked with high morbidity and mortality HAIs due to their acquired resistance to a
significant number of antibiotics, including last-line antibiotics such as carbapenems and colistin.
(15)

Overall resistance rates of 88% for cephalosporins, 85% and 75% for gentamycin and amikacin,
92% for ciprofloxacin, and 56% for carbapenems are significantly higher compared to most
European countries. (16) In a study from Cameroon resistance pattern determination was applied
to Entero-bacteriaceae, P aeruginosa, A baumannii, Staphylococcus aureus, and Enterococcus

spp. (76.5%) were classified as multidrug resistant. (17)

A Kenyan study revealed AMR rates are higher than most recent local and international

reports. 88% of isolates tested were multi-drug resistant (MDR) whereas 26% were exten-
sively-drug-resistant (XDR). E. coli and K. pneumoniae had poor susceptibility to penicillins
(8—48%), cephalosporins (16—43%), monobactams (17-29%), fluoroquinolones (22-44%)

and trimethoprim-sulfamethoxazole (7%). Pseudomonas aeruginosa and Acinetobacter

baumanii were resistant to penicillins and cephalosporins, with reduced susceptibility to
carbapenems (70% and 27% respectively). S aureus had poor susceptibility to penicillins (3%)
and trimethoprim-sulfamethoxazole (29%) but showed excellent susceptibility to imipenem

(90%), vancomycin (97%) and linezolid (99%).(18)

In contrast, in Ethiopia, a pooled estimate of S. aureus resistance to ampicillin (AMP) was found

at 52% (95% CI: 49, 91). Likewise, S. aureus has shown the lowest resistance 11 (95% CI: 4, 18)



to gentamicin (GEN) among the tested antimicrobial agents. In the meantime, the prevalence of
amoxicillin-clavulanic acid (AMC) resistance CoNS was 71 (95% CI: 53, 87) whilst the lowest
resistance was seen with cotrimoxazole (SXT), 11 (95% CI. 8, 23). Besides, the collective
prevalence of the Gram-negative isolates was also performed separately based on

the selected antimicrobial agents. Among the tested drugs, E. coli has displayed the highest
resistance to cotrimoxazole 81% (95% CI: 61, 85), followed by ampicillin 57% (95%

CI: 45, 83).(19) Klebsiella spp in one study showed 100% resistance to ampicillin and

amoxacillin however, all isolates were susceptible to ciprofloxacin.(20)

One of the most important causes of antimicrobial resistance is the overuse of antibiotics. In spite
of the increase in cognizance against AMR, basic strides like hand washing are still discounted in
many institutions. Isolation of patients with resistant organisms is not done resourcefully due to
late discovery and high costs. ”Health tourism” is another factor that contributes to the transfer of

resistant organisms among different countries. (2)

The risk of hospital-acquired infections increased with invasive devices used, for example,

for management and observing patients in Intensive Care Units (ICU). Incidence of
Device-associated infections(DAIs) as reported by the International Nosocomial Infection
Control Consortium (INICC) is greater than reported by the US National Healthcare Safety
Network (NHSN). The DAI patients were 5.3% in China, 12.2% in Colombia and

13% in Peruvian ICU patients. Evidence showed that the device-associated hospital-

Acquired infections increased the length of stay in hospital, and increased mortality. Research in
third-world countries showed that the DAIs in intensive care units were great and incurred extra
costs for patients. Patients admitted to the hospital wards are disposed to HAIs. Risk factors for
these infections vary and are site-specific, because hospital environments are intricate.
Previously conducted research indicated that intravascular catheter, longer hospital stays, surgery
since admission, gender, intubation, mechanical ventilation, age of the patient, type of hospital,
urinary catheter were some of the risk factors for hospital acquired infections. (8) In most
studies, four major AMR risk factor domains were identified: socio-demographic factors
(includes migrant status, low income, and urban residence), patient clinical information (includes

disease status and certain laboratory results), admission to healthcare settings (includes the



length of hospitalization and performance of invasive procedures) and drug exposure (includes
current or prior antibiotic therapy) (10).

The increasing prevalence of AMR globally, which was concerning to the Ethiopian Drug
Administration and Control Authority, in collaboration with Management Sciences for Health or
Strengthening Pharmaceutical System, conducted a situation analysis in 2009 on

the Antimicrobial Use, Resistance, and Containment Baseline Survey to understand the status of
resistance and trends in the use of antimicrobial drugs in Ethiopia. The survey estimated changes
in resistance of a variety of pathogens, including, Salmonella spp. S. pneumoniae and S.

aureus between 1996 and 2000 in Ethiopia. S. pneumoniae showed an increase in resistance to
erythromycin from 0% in 1996 to 19.2% in 2000. Multidrug resistance organisms were also
detected by the survey with a high level of. Shigella dysenteriae showed an overall resistance of
31.8%, 43.8%, 81%, and 89.5% to chloramphenicol, trimethoprim or sulfamethoxazole,
ampicillin, and tetracycline respectively. Other studies conducted across Ethiopia also indicated
increasing rates of resistance in E. coli, Shigella spp., Salmonella spp. and S. aureus to
commonly prescribed antibiotics such as ampicillin, amoxicillin, penicillin, tetracycline and
trimethoprim or sulfamethoxazole(21) A common theme is the predominance of Klebsiella spp.

(22.44%) and Staphylococcus aureus (20.4%) in the majority of isolates. (22)

In one study conducted in Ethiopia with 48,021 participants enrolled from 131 original studies, it
resulted in 15,845 isolates being tested for antimicrobial resistance. The most common clinical
sample sources were urine (28%), ear, nose, and throat discharge collectively (27%), and blood
(21%). All the studies were cross-sectional and 83% were conducted in hospital settings. Among
Gram-positive bacteria, the reported level of resistance to vancomycin ranged from 8%
(Enterococcus species) to 20% (S. aureus). E. coli, K. pneumoniae and P. aeruginosa were the
most common Gram-negative pathogens resistant to key antimicrobial agents described in the
national standard treatment guideline and were associated with diverse clinical conditions:
urinary tract infections, diarrhea, surgical site infections, pneumonia, ocular infections, and

middle ear infections. (23)



One of the reasons for the development of antibiotic resistance was inappropriate antibiotic use
was relatively high. This can be seen by one study done in Kemisse Ethiopia Assessment of
Public Awareness, Attitude, and Practice Regarding Antibiotic Resistance, this study showed
that out of those who obtained antibiotics from hospitals/healthcare facilities, 342 (99.13%)
obtained clear information with verbal and/or written information. Of these, the vast majority
(308, 90%) followed the instructions they received from healthcare professionals. The majority
(297, 86.8%) followed the instructions on the time gap to take the antibiotic, and 248 (72.5%)
finished the full course of antibiotic treatment. Of the 94 respondents who did not complete the
full course of antibiotic treatment, 71 (75.5%) discontinued the treatment due to early
improvement, 34 (36.2%) due to the absence of response, 21 (22.3%) due to time deviation, and

34 because of negligence, being fed up, and being bored (24)

Policymakers and decision-makers could make use of the evidence as input to reinforce the drug
use policy and devise strategies and measures that could help reduce self-prescription and
inappropriate antibiotic use. The role of the regulatory bodies in prohibiting the self-prescription
of antibiotics and over-the-counter sales of antibiotics is of paramount importance. Public
awareness of the untoward effect of inappropriate antibiotic use with self-prescription or use of

leftover antibiotics should also be given emphasis as the problem is worrisome. (25)

In Ethiopia, though little research was conducted on hospital-acquired infections showing the
general trend of AMR, most did not include antimicrobial agents that are more widely available
and prescribed based on treatment protocols. Additionally, the studies done locally did not assess
fully the risk factors leading to antimicrobial resistance. Furthermore, an analytical method was
not used to describe the susceptibility pattern with specific major risk factors such as previous
antimicrobial use and patient clinical information (including disease status and certain laboratory
results). Therefore, in this study, a cross-sectional study design is appropriate since the main goal
of this study is not to assess associated risk factors for which a cohort study would be more
appropriate and to describe the pattern of susceptibility of isolated organisms. Evidence
generated in the study aims to identify common microorganisms incriminated for hospital-

acquired infections in AABET Hospital Addis Ababa Ethiopia. The findings of the study will be



used as input for policymakers, health-care workers and administrators to improve clinical

services.

3. Objectives
3.1. General Objective:

e To describe the pattern of antimicrobial resistance in patients with culture-proven
HAI at AaBET Hospital, Addis Ababa, Ethiopia from August 1, 2021 to August 1,
2022.

3.2. Specific objectives:

e To describe the commonest types of hospital-acquired infections (i.e. UTI, VAP,

HAP, etc...)

e Describe the prevalence of specific HAI among culture-proven cases at AaBET
Hospital.

¢ [dentify possible patient-related risk factors for antimicrobial resistance

e Describe treatment outcomes of patients with culture proven HAI



4, Methods

4.1.Study Setting:
This study was conducted at Addis Ababa Burn, Emergency and Trauma /AaBET/ hospital.
AaBET hospital is part of Saint Paul's Hospital Millennium Medical College which was
established in 2015 and is found in Addis Ababa, Ethiopia. The hospital contains a well-
structured Emergency department with 55 beds, which are organized as red, orange, yellow
& green areas, an Intensive care unit (ICU) with equipped 11 beds including 03 semi—ICU
beds, and 130 beds at inpatient departments of Orthopedics, Neurosurgery, General surgery
and burn unit. The hospital provides comprehensive Emergency care 24 hours per day and 7
days per week in Emergency medicine and Critical care, Orthopedic, Neurosurgery, General

Surgery and Plastic Surgery.

4.2.Study Period:
This study was conducted in patients admitted to Addis Ababa Burn, Emergency and Trauma
/AaBET/ hospital from August 1 2021 to August 01/2022, and was conducted from April
15 to October 8, 2021.

4.3.Study Design:
An institutional-based cross-sectional study over a period of one year will be conducted by
reviewing culture registry logs at AABET Microbiology Department and cross-checking with
patient medical records of admissions made to AaBET Hospital from August 1, 2021,

through August 1, 2022.
4.4.Source Population:

¢ The source population will be all patients admitted in Addis Ababa Burn Emergency and

Trauma /AaBET/ hospital during the study Period.
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4.5.Study Population :

e Patients with Positive culture results and diagnosed with Hospital Acquired Infection

(HAP, VAP, CAUTI, Surgical Site Infection, etc...)

4.5.1. INCLUSION AND EXCLUSION CRITERIA
® Inclusion criteria
o All patients with culture proven HAI
e Exclusion criteria
o Patients without culture result
o Patients whose cultures were sent before 48 hours of health facility
stay.

o Patients with incomplete charts or missing charts

4.6. Sample Size:

Sampling Procedures: Non Probability Whole sampling was done from all culture logs of
cultures sent from AaBET ICU, ED, Wards to the Microbiology lab over a period of one year
(from August 1, 2021, through August 1, 2022) that fulfill the inclusion criteria were studied.
Other pertinent data was collected from the patients’ charts using structured data collection

instruments.
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5. Measurement

5.1.Study Variables:

5.1.1. Dependent Variable

Culture and Sensitivity
Antimicrobial Resistance

Hospital Acquired infection

5.1.2. Independent Variable

Age

Sex

Address

Comorbidity

Prior antimicrobial exposure ,

Prior healthcare exposure in 90 days
Surgery since admission

Intubation since admission

Length of stay prior to diagnosis of HAI
Total hospital length of stay

5.1.3. Confounding variables

Culture Collection
Environmental Contamination

Disease Process Mimicking Infection

5.2.Data Collection and Procedures:

A structured and pretested data collection tool was formulated for each chart of patients who
are diagnosed to have HAI and culture growth and susceptibility pattern will be reviewed and
crosschecked with patient chart and the data collection tool was filled by trained data

collectors retrospectively from the charts of the study period. Then the questionnaires were

checked for completeness and inputted into Epinfo 3.5.3

12



5.3.0perational Definitions:
Hospital acquired infections (HAIs)- is an infection that occurs after admission to the
hospital (48 to 72 hours after admission to 10 -30 days after discharge in some cases); there
should not be an active infection at time of admission and should not be in incubation

Period.

Culture and Sensitivity- Laboratory techniques that allow a disease causing microorganism to
be identified, and that determine which antibiotics are effective against the identified

microorganism.
Antimicrobial Resistance- Any Resistance to one or more of the tested antimicrobials.

Wound site infection- Surgical Site Infection, Pin Site Infection , Burn Wound Sepsis, Sepsis

of wound focus

5.4. Data Quality Control and Management:
Collected data was collected, and handled, sorted and inputted by the primary investigator.
Data from each data collection tool was reviewed for completeness and indexed charts were

reviewed for any missing data.

5.5.Data Analysis Plan and Procedures:
The collected data was entered to EPINFO version 3.5.3 and analysis was conducted with
SPSS version 25.0. Descriptive statistics like frequencies and cross tabulation were made for
most selected variables. Binary logistic regression analysis was used to assess the association
between the dependent variable and each independent variable.

5.6. Ethical Consideration:
The final proposal of the research was presented to IRB of the college for approval of the
research and written approval was obtained with letter reference no. PM23/89 on
30/07/2022G.C.. After the approval, the research was conducted in AaBET hospital without
using patient’s name, staff’s name or potential identifiers. Instead, medical record numbers
were used on data collection forms to ensure confidentiality.

5.7. Dissemination of Results
The result of the study will be presented to the community of AaBET Hospital and

SPHMMC and will be disseminated to concerned stakeholders to enhance appropriate
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intervention and guide future plan for comprehensive prevention, investigation, and
appropriate management of HAI. Finally, after rigorous review, it may be published in

reputable medical journals

6. Results

6.1. Sociodemographic Status

From the 268 cultures sent during the study period, 237 fulfilled the inclusion criteria and were
studied. Out of the 237 Patients, 182 (76.8%) were Male and 55 (23.2%) were Female. The
mean age of the patients was 31.5 with the youngest studied patient being 3 and the oldest being
87 with the majority (25.3%) of patients in the 31-40 age group. Nearly half (129, 54.4 %) of the
patients were from the Oromia region followed by 92 patients (38.8%) from Addis Ababa and 12
patients (5.1%) were from Amhara Region whilst 4 of the remaining patients came from other
regions of the country.

Assessing the referring institution, the majority of the patients (26.2 %) were referred from

health centers in Oromia Region as depicted in Figure- 3.
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Figure 1- Age Group of Study Subjects
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Figure 2- Address of Study Subjects
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Figure 3- Referring Institution

6.2. Classification of patients based on comorbidities and primary disease

When assessing their primary diagnosis, 136 of the patients (57%) were Neurosurgical, 71 (30%)
were orthopedic, 15 (6.3%) were Surgical, 10 were Medical (4.2%), 4 (1.7%) were burn patients

and one (0.4 %) was maxillofacial.
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Figure 4- Primary Diagnosis

Of the 237 patients studied, 18 had Hypertension, 9 had diabetes, and another 22 patients had
both Diabetes and Hypertension. Additionally 5 patients were dyslipidemic and 8 patients had
obstructive lung diseases such as Asthma or COPD. The least commonly identified

comorbidities were RVI (9) & thyrotoxicosis (6).
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Figure 5- Comorbidities
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6.3. Classification of Patients based on Presumptive Risk factors

6.3.1. Duration of stay prior to diagnosis of Hospital Acquired Infection
Examination of duration of stay prior to diagnosis of Hospital-acquired infection showed 12
(5.1%) patients were transferred to Aabet Hospital after a stay of at least 48 hours at another

facility and were subsequently diagnosed with HAIL 109(46%) Of the Patients stayed 2 to 10
Days prior to diagnosis of HAI whilst 116(48.9%) were diagnosed after 10 days of stay.

5.10%

B <2 days but >48hr stay at other
facility

H 2 to 10 days

= >10 days and post discharge

Duration of Hospital Stay Prior to Diagnosis of HAI

Figure 6-Duration of stay prior to diagnosis of HAI

6.3.2. Prior Healthcare exposure within 3 months of admission

Of all the studied patients only 99 (41.8%) had prior healthcare exposure within 3 months of

presentation.
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Figure 7- Prior Healthcare Exposure within 3 months

6.3.3. Percentage of patients with prior antimicrobial exposure
From those studied only 75 (31.6 %) of the patients had confirmed prior antimicrobial Exposure
where 47(62.6%) of them received Ceftriaxone, 11(14%) Received Metronidazole and an
additional 2 patients received both Ceftriaxone and Metronidazole. Additionally 6 (8%) had

received Ciprofloxacin ,9 (12%) received Vancomycin & 2 (2%) received cotrimoxazole.

No. Of Patients Recieving Specific Antibiotics
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20 -
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1 B e

Ceftriaxone Metronidazole Ciprofloxacin Vancomycin Cotrimoxazole

Figure 8-No. Of Patients Receiving Specific Antibiotics Prior to Presentation
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6.3.4. Patient who underwent invasive Procedures

From those Patients studied 173 (73 %) of them had underwent Surgery and one of the patients

had a central vascular catheter inserted.

A total of 79 patients had been admitted to the ICU and 7 of these patients were readmitted after
disposition. Endotracheal Intubation was performed in 72 Patients and the majority (31.9%) were
intubated for 8 to 14 days with maximum intubation duration of 35 Days. From all Patients
Studied the minimum length of Hospital stay was 3 days and the longest was 109 days with a
mean length of stay of 29.8 days.

Total Hospital Length of stay
60

50

40 -

20 | B Total Hospital Length of Days

Figure 9- Total Hospital Length of Stay

19



Total Days of Intubation

m0-7Days m8-14 Days m15-21Days m22-28 Days m 29-35 Days

Figure 10- Total Days of Intubation

6.4. Final Outcome of Patients

Of all the patients studied 148 (62.4%) were discharged with improvement and 21 (8.8%) died
and 2(0.8%) went against medical advice, the remaining 66 (27.8%) patients were transferred to

other hospitals.

Outcome of Patients
1%

M Discharged improved
M Transferred to other hospital
i Died

m Self discharge

Figure 11- Final Outcome of Patients

6.5. Type of HAI
The most common HAI identified in this study was wound site infection, followed by CAUTI,
HAP, tracheostomy site infection, and VAP. Other less common infections are post-traumatic

meningitis/ventriculitis and central line-related bloodstream infections.
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Table 1- Types of HAI

Frequency Percent
HAP 32 13.5%
VAP 14 5.9%
CAUTI 74 31.2%
Surgical site infection 91 38.4%
Central line associated bloodstream infections 1 0.4%
Tracheostomy Site Infection 16 6.8%
Post Traumatic Meningitis/ Ventriculitis 8 3.4%

The most common growth in urine cultures was E.Coli(36) Followed by Klebsiella Spp. (17),

actionbacter(8), Pseudomonas (7), Candida Albicans (7), Staph spp. (5), Enterobacter spp. , S.

Aureus (3), Citrobacter (2),Proteus (2), and Enterococcus respectively. The commonest

Organisms identified in blood cultures were Staph Spp.(CONS) , Staph Aureus (9),Klebsiella

Spp. (6), E. Coli (3), Pseudomonas (3), Actinobacter (2), Citrobacter, Enterobacter, Proteus,

respectively.

Table 2 - Comparison of source of culture and Microorganism identified

Organism Positive Culture Source
Urine Blood CSF Tracheal Wound Pleural
culture Culture culture aspirate culture fluid Total
Klebsiella spp 17 0 9 1 | 34 ‘
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Psuedomonas 7 3 2 8 8 0 28
Spp

Staph Aureus 3 9 1 3 19 0 35
Staph spp 5 17 1 1 14 1 39
(CONS)

Acinetobacter 8 2 1 0 3 0 14
Citerobacter 2 1 0 1 2 0 6
E coli 36 4 2 2 12 1 57
Enterobacter spp 4 1 1 1 3 0 10
Candida albicans 7 0 0 0 0 0 7
Proteus 2 1 0 0 3 0 6
Enterococcus 1 0 0 0 0 0 1
Total 92 44 8 17 73 3 237

The etiologies responsible for CAUTI which is the second most common HAI in this study are

E. Coli, Klebsiella spp, Staph. Spp, Pseudomonas, Staph Aureus in descending order of

frequency.

When assessing the culprits for HAP Klebsiella spp., E.Coli, Staph spp. (CONS), Pseudomonas ,

Actinobacter, Staph Aureus, Enterobacter spp, Citrobacter, Proteus, in descending order of

frequency, were identified. Those with Suspected VAP had culture growth showing E.Coli,

Pseudomonas, Staph Spp., klebsiella spp, Actinobacter , Enterobacter spp.

Table 3- Comparison of Identified Microorganism and Clinical Diagnosis

Specific_microbe
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6.6.

Pattern of Antimicrobial Resistance

Of the 237 patients studied, 145 were tested for cephalosporin resistance, and 102 (70.3%)

samples showed resistance, 42 (29.6%) samples were susceptible, and 1 sample was
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indeterminate. The most resistant organisms in descending order of frequency were E. Coli
(37,36.2%) , Klebsiella (23,22.5%), Staph spp(CONS) (10,0.98%),Actinobacter (9,8.8%). Staph
Aureus (7,6.8%) .

Additionally from all cultures collected 123 were tested for resistance against Aminoglycosides
(i.e. either Tobramycin or Gentamycin) and it showed 69 of the organisms were sensitive whilst
43 were resistant and the remaining 11 were indeterminate. The Organism showing the most
resistance to aminoglycosides was E. Coli (13, 30.2%) followed by Staph spp
(CONS)(10,23.2%) , Actinobacter (6,13.9%) and Klebsiella (5,11.6%). On the contrary
sensitivity to this group of antibiotics was observed to be highest among S. Aureus(27,39.1%)
followed by Staph spp. (CONS)(16,23.1%), Pseudomonas(9,13.04%) and E.Coli(8,11.5%).
However less amount of resistance is observed among the 90 samples tested for resistance
against Amikacin, 81 (90%) of the samples were sensitive while 4(4.4%) showed resistance and

5(5.5%) were indeterminate.

When assessing the degree of penicillin group resistance among the 86 samples tested, 70
(81.3%) of the samples showed resistance, 13 (15.1%) were sensitive whilst 3(3.4%) were
indeterminate. The Highest resistance to Penicillins was seen in E. Coli where 25 (89.2%) of the
organisms were resistant while Klebsiella spp. 12(92.3%) , Pseudomonas Species 9(52%), S.
Aureus 7 (70%) , Staph spp 6(85.7%) ,Citrobacter 5(100%).

Regarding resistance to Fluoroquinolones (Ciprofloxacin and Norfloxacin) 108 samples were
tested and 50 (46.2%) of the samples showed resistance while 51 (47.2%) were sensitive and 7
were indeterminate. The highest resistance was seen among E.Coli(21, 61.7%) followed by
Klebsiella (16,72.7%), Staph spp(CONS)(3,27%). The Highest sensitivity was seen by S.
Aureus(12,85.7%),Pseudomonas (9,81.8%), Staph spp. (CONS)(8,72.2%)

When assessing resistance to Meropenem from the 98 tested samples 78(79.5%) were sensitive
while 18(18.3%) were resistant and 2 (2%) were indeterminant. The highest resistance was seen
in Klebsiella (6, 24%) followed by Actinobacter(5,45.4%) and Pseudomonas spp. (4,17.3%). The

sensitivity of organisms in desending order was E.Coli (26,92.8%), followed by Pseudomonas
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(19,82.6%),Klebsiella (18,72%),Enterobacter (7,87.5%),Actinobacter (5,45.5%) and proteus
(2,100%).

Chloramphenicol was tested on 39 samples and 25 of the samples showed sensitivity while 14
were resistant, the highest resistance was seen by Klebsiella(4,50%) followed by
E.Coli(3,18.7%), Proteus (2,100%), Citrobacter (2,100%). While Sensitivity was seen by E. Coli
(13,81.2%),Staph Aureus (5,100%), Klebsiella (4,50%). The greatest resistance was observed on
aztreonam, where all 25 samples showed resistance, with the greatest resistance seen by Staph

Aureus, Staph spp. (CONS) and E.coli.

The other group of antimicrobials studied was Trimethoprim-Sulfamethoxazole, 96 samples
were tested and 63(65.6%) showed resistance while 30(31.2%) showed sensitivity and 3(3.1%)
were indeterminate. The Most common microbe showing resistance was E. Coli (24,77.4%)
followed by Staph spp. (CONS)(16,80%) followed by Klebsiella spp(8,80%), S. Aureus
(6,31.5%), Citrobacter (4,100%), Actinobacter (3,42%). The highest sensitivity was seen by
S.Aureus (12, 63.1%), followed by E.Coli(7,22.5%), Staph spp. (CONS)(4,20%).

Table 4 - Comparison of Identified Organism and Pattern of Susseptability to Major Groups of Antimicrobials

Specific_microbe Tot
Klebsiel | Psuedomon | Staph | Staph Acinetobac Citerobact | E Enterobac Prote al
la spp as spp . Spp- ter er col [ ter spp us
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Aureu | (CON i
s S)
Cephalosporin Indetermin 0 0 0 0 0 0 1 0 0 1
s ate
Sensitive 1 6 13 13 0 1 6 1 1 42
Resistant 23 2 7 10 9 4 37 | 5 5 102
Total 24 8 20 23 9 5 44 | 6 6 145
Aminoglycosid Indetermin 1 0 1 1 1 0 6 1 0 11
es ate
Sensitive 5 9 27 16 2 0 8 1 1 69
Resistant 5 2 2 10 6 2 13 1 2 43
Total 11 11 30 27 9 2 27 | 8 3 123
Fluoroquinolon | Indetermin 0 0 0 0 0 0 6 1 0 0
es ate
Sensitive 9 12 8 4 3 7 2 0 0
Resistant 16 2 2 3 2 0 21 1 2 1
Total 22 11 14 11 6 3 34 | 4 2 1
Meropenem Indetermin 1 0 - - 1 0 0 0 0 2
ate
Sensitive 18 19 - - 5 1 26 7 2 78
Resistant 6 4 - - 5 0 2 1 0 18
Total 25 23 - - 11 1 28 8 2 98
Trimethoprim Indetermin 0 0 1 0 2 0 0 0 0 3
Sulfamethoxaz | ate
ole Sensitive 2 0 12 4 2 0 7 2 1 30
Resistant 8 1 6 16 3 4 24 |0 1 63
Total 10 1 19 20 7 4 3 2 2 96
Penicilins Indetermin 0 1 0 0 0 0 2 0 0 3
ate
Sensitive 1 7 3 1 0 0 1 0 0 13
Resistant 12 9 7 6 1 5 25 2 3 70
Total 13 17 10 7 1 5 28 2 3 86
Amikacin Indetermin 0 - - 0 0 5 0 0 5
ate
Sensitive 28 20 - - 6 2 17 | 7 1 81
Resistant 1 1 - - 0 0 0 1 1 4
Total 29 21 - - 6 2 22 8 2 90
Aztreonam Indetermin - - 15 8 - - 2 - - 25
ate
Sensitive - - - - - - - - - -
Resistant - - - - - - - - - -
Total - - 15 8 - - 2 - - 25
Chlorampheni Indetermin - - - - - - - - - -
col ate
Sensitive 4 0 5 1 0 0 13 2 0 35
Resistant 4 1 0 1 1 2 3 0 2 14
Total 8 1 5 2 1 2 16 2 2 39
Table 5 - Comparison of Identified Organism and Pattern of Susceptibility to Antimicrobials
Specific_microbe Tot
Klebsie | Psuedomo Staph | Staph | Acinetobac | Citerobac | E Enterobac | Prote al
lla spp nas spp . spp. ter ter co | terspp us
Aure (CON li
us S)
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Amikacin Indetermin | 0 0 - - 0 0 5 0 0 5
ate
Sensitive 28 20 - - 6 2 17 | 7 1 81
Resistant 1 1 - - 0 0 0 1 1 4
Total | 29 21 - - 6 2 22 |8 2 90
Aztreonam Indetermin | - - 15 8 - - 2 - B 25
ate
Sensitive - - - - - - - R R R
Resistant - - - - - - - - B B
Total - - 15 8 - - 2 - R 25
Cefazolin Indetermin - - - - B 1 0 0 1
ate
Sensitive - - - - - - - R R R
Resistant 2 - - - - - 2 1 1 6
Total 2 - - - - - 3 1 1 7
Cefepime Indetermin | - - - - - . - . _ N
ate
Sensitive 0 4 - - 0 0 1 - 0 5
Resistant 5 0 - - 2 1 9 - 2 19
Total 5 4 - - 2 1 10 | - 2 24
Cefoxitin Indetermin | - - - - - . . . _ R
ate
Sensitive - - 14 13 - - 1 - - 28
Resistant - - 7 10 - - 0 - - 17
Total - - 21 23 - - 1 - - 45
Cefotaxime Indetermin | - - - - - - - . p _
ate
Sensitive 0 - - - 0 - 3 _ N 3
Resistant 3 - - - 2 - 4 - - 9
Total 3 - - 2 - 7 - - 12
Ceftazidime Indetermin | 1 0 - - 0 p 1 _ _ 2
ate
Sensitive 1 4 - - 0 - 0 N _ 6
Resistant 6 2 - - 4 - 7 - - 19
Total 8 6 - - 4 - 8 R R 27
Ceftazidime Indetermin | - - - - - - - B B
Avibactam ate
Sensitive - - - - - - 1 - 1 2
Resistant - - - - - - - B B
Total - - - - - - 1 . 1 2
Ceftriaxone Indetermin | 0 - - . 0 0 1 0 0 3
ate
Sensitive 1 - - - 0 1 2 0 1 5
Resistant 13 - - - 5 3 24 | 5 3 53
Total 14 - - - 5 4 27 |5 4 59
Cefuroxime Indetermin | 0 - - - - 0 1 0 _ 1
ate
Sensitive 0 - - - - 0 1 0 - 1
Resistant 1 - - - - 1 7 1 - 10
Total 1 - - - - 1 9 1 - 12
Chlorampenic | Indetermin | - - - - - - . . .
ol ate
Sensitive 4 0 5 1 0 0 13 | 2 0 25
Resistant 4 1 0 1 1 2 3 0 2 14
Total 8 1 5 2 1 2 16 2 2 39
Ciprofloxacin Indetermin | 0 0 0 0 0 0 5 1 0 6
ate
Sensitive 5 7 10 6 3 2 7 2 0 42
Resistant 8 2 2 3 2 0 15 | 1 2 35
Total 13 9 12 9 5 2 27 4 2 83
Norfloxacin Indetermin | - - . _ N B 7 N - ]
ate
Sensitive 1 2 4 3 1 1 1 0 - 13
Resistant 8 0 0 0 0 0 6 1 - 15
Total 9 2 4 3 1 1 8 1 - 29
Clindamycin Indetermin | - - 0 2 . _ 0 N N >
ate
Sensitive - - 24 12 - - 1 - - 37
Resistant - - 0 4 - - 0 - _ 4
Total - - 24 18 - - 1 - - 43
Gentamycin Indetermin | 1 0 1 1 1 0 4 1 9
ate
Sensitive 5 7 11 7 2 0 7 1 1 41
Resistant 3 2 2 8 6 2 1 |1 2 37
Total 9 9 14 16 9 2 22 |3 3 87
Tobramycin Indetermin | 0 0 - - - B 2 N B >




ate

Sensitive 0 2 1 3

Resistant 2 0 2 4

Total 2 2 - 5 - 9
Meropenem Indetermin | 1 0 1 0 0 0 0 2

ate

Sensitive 18 19 - - 5 1 26 7 2 78

Resistant 6 4 - - 5 0 2 1 0 18

Total 25 23 - - 11 1 28 | 8 2 98
Nalidixic Acid Indetermin

ate

Sensitive 1 1 0 5 0 1 8

Resistant 0 1 1 17 2 1 22

Total 1 - 2 1 22 |2 2 30
Nitrofuranroin | Indetermin | 0 0 0 0 0 7 ) 0 ]

ate

Sensitive 5 3 2 0 0 24 1 0 35

Resistant 2 0 1 2 1 0 1 2 9

Total 7 - 3 3 2 1 25 2 2 45
Ampicillin Indetermin | 0 0 - 0 2 0 0 2

ate

Sensitive 0 0 0 1 0 0 1

Resistant 11 1 - - - 5 24 2 3 46

Total 11 1 - - - 5 27 2 3 49
Penicillin Indetermin | - - - - - - -

ate

Sensitive 0 3 1 0

Resistant 1 - 6 - - 1 - - 15

Total 1 - 10 7 - - 1 - - 19
Piperacillin Indetermin | - 4 - - - . . _ _ 4

ate

Sensitive 2 2

Resistant 6 6

Total 12 12
Piperacillin Indetermin
Tazobactam ate

Sensitive 1 6 0

Resistant 0 9 1 10

Total 1 15 - 1 - 17
Tetracycline Indetermin | 0 - 0 0 0 1 0

ate

Sensitive 8 2 0 1 3 3 17

Resistant 4 1 2 0 6 1 14

Total 12 - 3 2 1 - 10 4 32
Trimethoprim Indetermin | 0 0 1 0 2 0 0 0 0 3
Sulfamethoxa | &
zole Sensitive | 2 0 12 4 2 0 7 |2 1 30

Resistant 8 1 6 16 3 4 24 | 0 1 63

Total 10 1 19 20 7 4 31 2 2 96

A correlation was observed between age group and the presence of resistant microorganisms
with Pearson Chi-Square of 0.05 and a bivariate logistic regression was performed, no
association was observed (P-value-0.23). Additionally, a weak observed correlation between
prior antimicrobial exposure and the presence of resistance was noted (Pearson Chi-Square of
0.06) and was found to have a weak association on bivariant logistic regression with P
value=0.069, AOR=1.9, CI-0.949-4.096). There was a correlation observed between the presence
of a central vascular catheter and the Presence of a Resistant organism with Pearson Chi-Square

of 0.059 but no association was observed (P-value-1.0). However, there was no correlation
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between Bacterial Resistance and the presence of comorbidity, prior healthcare exposure in 90

days, surgery, or intubation since admission, or total hospital length of stay.

7. Disscussion

This study shows that the 4 commonest HAI that is diagnosed is Wound site infection (38.3 %)
followed by CAUTI (31.2%), HAP (13.5%) and Tracheostomy site infection (6.7%). However,
the prevalence of SSI in this study is higher than in one study done in Ghana where it constituted
14-31% of all hospital-acquired infections. (13) This may be attributed to the fact that the study
was done at a trauma center where majority of patients have sustained contaminated wounds or
undergone surgical procedures. The commonest isolated microorganisms in descending order of
frequency were E. Coli (24.07%) followed by Staph spp. (CONS)(16.4%), Staph Aureus
(14.7%), Klebsiella spp.(14.3%), Pseudomonas spp.(11.8%) & Actinobacter (5.9%) as
Compared to a multicentric study done in Amhara region which found the highest isolated

microorganisms Klebsiella spp. (22.44%) and Staphylococcus Aureus (20.4%). (22)

When assessing the resistance patterns of the commonly isolated pathogens E. Coli showed a
high rate of resistance to different classes of antibiotics including Aztreonam (100%),
Penicillins(89.2%), cephalosporin’s (36.2 %), Aminoglycosides (30.2 %) and
Fluoroquinolones(61.7%) which shows a similar state of resistance as compared to the previous
reported resistance of 52-92% to Penicillins 57-84% to cephalosporin’s and 56-78% to
fluoroquinolones. However high rates of susceptibility were noted to Meropenem (92.8%),

Chloramphenicol (81.2%), Amikacin (77%).

The Second most common organism isolated was staph spp. (CONS) which showed resistance
of 72 % to Cotrimoxazole, 43% to cephalosporin’s ,37% Aminoglycosides showed the highest
sensitivity to Clindamycin and Ciprofloxacin at 66% Each. this shows an alarming increase in
resistance in this organism to Cotrimoxazole as compared to a previous pooled study which

showed an 11% resistance. (20)

The resistance of Staphylococcus Aureus was highest to Aztreonam at 100%, Penicillin group of

antimicrobial at 70 %, This finding shows a lesser degree of resistance as compared to a Kenyan
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study which showed 97% resistance to this group of antimicrobial. In this study it also showed
significant resistance to Cotrimoxazole (31.5%) which is much less as compared to the previous
study where 70% of the isolates were resistant. However the organisms showed excellent

susceptibility to Chloramphenicol (100%) and Fluoroquinolones (85.7%). (18)

Klebsiella spp. which is the most incriminated organism as the cause of HAP in this study
showed the most resistance to Penicillins at 92.3 %, Cotrimoxazole (80 %) Fluoroquinolones
(72.7%), Meropenem (24%) cephalosporin’s at 22.5%. However higher rates of susceptibility
were observed to Amikacin (96 %), Meropenem (72%), Chloramphenicol (50%) and Other
Aminoglycosides (45%). Tough this study more or less shows a similar resistance of Klebsiella
spp to penicillin’s as the study done in Jimma University hospital where it was 100% resistant to
Ampicillin and Amoxicillin, the sensitivity of the organism to Ciprofloxacin is 38% as

compared to the aforementioned study where the sensitivity was 100%. (20)

Pseudomonas Resistance was highest on this study to cotrimoxazole and Chloramphenicol
(100% each) likely due to the fact only one sample was tested for each and found to be resistant.
Penicillin resistance was at 52% and 18 % to Fluoroquinolones. The highest sensitivity was
observed to Amikacin 95%, Meropenem 82%, 81% Fluoroquinolones, 81% Other
Aminoglycosides. A Higher susceptibility to Meropenem (82%) was noted in our study as

compared to a study done in Kenyatta National Hospital (KNH) in Nairobi, Kenya. %). (18)

Acinetobacter spp. Was Found to have 100% resistance to cephalosporins, Penicillins, and
Chloramphenicol, the latter 2 however were tested on one sample and may not be representative.
The microbe was also found to have 66% resistance to Aminoglycosides (Gentamycin &
Tobramycin) & 42% to Cotrimoxazole, However, it showed Full susceptibility to Amikacin and

66% to Fluoroquinolones and 45 % to Meropenem.
Overall there is a concerning increase in the resistance of E. Coli, Staph spp. (CONS),

Actinobacter. An increase in antibiotic resistance amongst these pathogens will make it difficult

to treat the infections with locally available antibiotics.
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Finally, in assessing possible risk factors for antimicrobial resistance, there was a correlation
observed between an increase in age, the presence of a central vascular catheter, and the presence
of resistant organisms however no association was found. Additionally, prior antimicrobial
exposure, presence of comorbidity, prior healthcare exposure in 90 days, surgery or intubation
since admission length of stay before the diagnosis of HAI, or total hospital length of stay were
not found to be associated with increased resistance in this study. Acinetobacter spp. was Found
to have 100% resistance to cephalosporins, Penicillins, and Chloramphenicol, the latter two
however were tested on one sample and may not be representative. The microbe was also found
to have 66% resistance to Aminoglycosides (Gentamycin & Tobramycin) & 42% to
Cotrimoxazole, However, it showed full susceptibility to Amikacin and 66% to

Fluoroquinolones and 45 % to Meropenem.

8. Conclusion

This study shows that the 4 commonest HAIs that are diagnosed are surgical site infections
followed by CAUTI, HAP, and Tracheostomy site infections. The most commonly isolated
microorganisms were E. Coli, Staph Spp. (CONS), Staph Aureus, Klebsiella Spp., Pseudomonas
Spp.,Actinobacter & Candida Spp. A Staggering resistance is observed to Penicillins, Aztreonam
& Cephalosporins especially by E.Coli and Actinobacter. The Commonest Etiologies identified
have good susceptibility to Meropenem, Amikacin, Chloramphenicol, and to a certain extent
Fluoroquinolones. Therefore, treatment and management of HAIs should be based on knowledge
of bacterial etiology and antibiotic resistance patterns. Additionally, prior antimicrobial
exposure, presence of comorbidity, prior healthcare exposure in 90 days, surgery or intubation
since admission length of stay before the diagnosis of HAI, or total hospital length of stay were

not found to be associated with increased microbial resistance in this study.

9. Recommendations

Based on the findings the following recommendations will be forwarded to concerned bodies.
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For MOHY/ health institution

-During Culturing of specimens, sensitivity and resistance has been done for a limited and
similar group of drugs only, and CFU is not reported, but it is recommended to perform testing
for a common group of antibiotics available in clinical practice.

-Microbiology laboratory instruments/apparatus should be fully supplied.

-Laboratory should undertake periodic external quality assurance.

-With the High susceptibility being observed to Amikacin and Chloramphenicol, I recommend
the hospital purchase and avail these antibiotics at the institution.

-In addition, since the prevalence of AMR is high and worrisome, appropriate preventive

measures should be taken for reducing the incidence by improving and enforcing IPC standards.

For further researchers

It will be more valuable if studies will be conducted on this subject matter with hospital-based
prospective studies to identify the burden of HAI and associated risk factors predisposing to

antimicrobial resistance and transmission.

10.Strength of the Study
Since HAI is among the most common complications in health care it leads to increased

hospitalization, morbidity & mortality of hospitalized patients as well as an increase in health
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care costs, this study tried to show the alarming increase in drug-resistant microorganisms. It also
shows the susceptibility patterns of microorganisms which will guide the development of
institutional antibiograms which will guide antimicrobial prescription practices. This study also
offers an entry point in assessing the risk factors associated with antimicrobial resistance for

future designing of a prospective cross-sectional study to address this issue.

11.Limitation of the Study

The study was a retrospective cross-sectional study and relied on chart review which was
hampered by incomplete data, especially regarding risk factors for resistance. Additionally, the
limited number of antimicrobials tested for resistance and insufficient testing of the commonly
prescribed antibiotics in HAI might skew the results and underplay the degree of resistance.
Another limitation was the practice of untimely requesting of cultures as well as delays in

collecting the results.
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13.1. QUESTIONNAIRE
Study ID

1. Sociodemographic Data
1.1 Age
1.2 Sex

1.3 Region
1.4 MRN
2 Place of referral
1. HCin Addis Ababa
HC in Oromia
Private hospital in Addis Ababa
Public hospital in Addis Ababa

Other regions

oA w1

No referral (self-referral)
3 Prior health care exposure in the past 90 days?
1. Yes
2. No
4 Prior antibiotic exposure
1. Yes
2. No
3. Unknown

5 If yes to no 4 what antibiotic

6  Patient’s primary disease

1. Surgical
2. Medical
3. Neurosurgery
4. Orthopedics
5. Bumn
6. Others
7  Underlying comorbidity
1. Hypertension
2. Diabetes
3. COPD/ASTHMA
4. Dyslipidemia
5. RVI
6. Other

8  Duration of hospital stay prior to diagnosis of HAI
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10
11

12

13

14

15

16

17

18
19

20

1. <2 days

2. 2to 10 days

3. >10 days post discharge

Urine culture result

1. Positive

2. Negative

If positive, specific microbe(s) found
If positive, culture sensitivity of specific microorganism for specific antibiotics
1.

2.

3.

If positive, culture resistance of specific microorganism for specific antibiotics

1.

2.

3.

Blood culture result
1. Positive

2. Negative

If positive, specific microbe(s) found

If positive, culture sensitivity of specific microorganism for specific antibiotics
1.

2.

3.

If positive, culture resistance of specific microorganism for specific antibiotics
1.
2.
3.

Other culture result (CSF, Tracheal aspirate, Wound culture, Pleural fluid etc)

Site of culture

1. Positive

2. Negative

If positive, specific microbe(s) found

If positive, culture sensitivity of specific microorganism for specific antibiotics
1.

2.

3.

If positive, culture resistance of specific microorganism for specific antibiotics
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1.

2.
3.
21 Presence of intravascular catheter
1. Yes
2. No

22 Surgery since admission

1. Yes
2. No
23 Intubation since admission
1. Yes
2. No

If yes duration

24 Diagnosis of one of the following during admission period

1. HAP

2. VAP

3. CAUTI

4. Surgical site infection

5. Central line associated bloodstream infections
25 ICU admission during current hospital admission

1. Yes

2. No

26 If yes to the above question duration of days prior to ICU admission
27 Length of total hospital stay in days ____
28 Final outcome of treatment

1. Discharged improved

2. Transferred to other hospital

3. Died

Assurance of Principal Investigator
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