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ABSTRACT

Abstract

Background:

Antimicrobial drugs since their inception have improved contemporary medicine. Blood
stream infections (BSIs) are a significant source of morbidity and mortality among the neonatal
population in hospitalized settings with a penchant for Low and middle-income countries
(LMICs). Data on newborn BSIs showing Multidrug resistance (MDR) using a mixed
technique approach are few. As a result, it has become critical to identify and analyze the scope
of this hidden health problem in a vulnerable and at-risk population in order to raise awareness

and prompt action. The general objective was to assess the multidrug resistant-organism

infections in Neonatal nal Hospital in Ghana.
Methods:
The study was conduc iary level in a neonatal
intensive care unit ( *H), Ghana. All blood
cultures taken for ne of 15t June 2020 to 31%
May 2021were includ ere analysed, and the
effect of antimicrobia of hospitalization were
analysed. Participants' s, Microbiologists, and

viewing.health workers was
|

Laboratory technicians. The's :
convenience sam%l’ of the tight work schedu : y of the qualified

respondents. All interviews \‘N"grr%ﬁmeﬁ’iﬂmw;%mr notice to the participants.
Data was analyzed into proportions as per total sample size. Analyzed data, together with

interview findings, together forming quantitative and qualitative data, were compared with the
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secondary data extracted to answer the proposed research questions. P values <0.05 were

considered significant.

Results:

Of 1,043 blood culture samples taken from neonates in the NICU, 195 cultured Multidrug
resistant organisms (MDROSs). Overall incidence of MDR BSI was 18.7% (195/1043). The
predominantly isolated pathogenic organism was Klebsiella spp 31.2% (61/195) and
Staphylococcus aureus 20.5% (40/195). Additionally, 38 coagulase negative Staphylococci
were isolates. Among the Klebsiella spp resistance to ampicillin, cefotaxime and gentamicin

was 72.1%, 39.3% and 52.4%, respectively, while carbapenem resistance was 10.4%. Mortality

among neonates with
Results also indicated e workers and control
measures to curtail th nd lacked. Qualitative

results also indicated t unity level as well as

providing a framewor t the facility level is a

basic and urgent need

Conclusion:
This study corroborate d for intervention. The
empirical regimen in as Ghana is unlikely
to lead to advange tial enough to Improve outco : ed: with MDR BSI.

The required imp?E)\_/“emént %JM!eHﬂmﬁw%us medical fields including

improvement in clinical microbiological services.

Vi
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DEFINITION OF TERMS

ANTIMICROBIALS: Medicines used to diagnose and reduce infections in people, animals,
and plants are referred to as antimicrobials. Antibiotics, antivirals, antifungals, and antiparasitic

are among them.

ANTIMICROBIAL DRUG RESISTANCE (ADR): Refers to the phenomenon of microbes
such as bacteria, viruses and fungi changing their physiological make — up to render
medications used for treatment ineffective, thus resulting in continued illness and death.

MULTIDRUG RESISTANCE (MDR): When a single bacterium is resistant to more than
one antibiotic, this is referred to as multi-drug resistance. MDR is clinically defined as an

isolate that is resistant to at least one antimicrobial agent from one of three groups.

NEONATE: An infa

INFANT: A baby ze

BACTERAEMIA:

associated with an acti

ream. They could be

GRAM NEGATIVE
that support life on ea

found in environments

MORBIDITY: The s

MORTALITY: REfggé"to

NOSOCOMIAL'.JN_FE ] : i infecti %a uired_from contact with
various transmission channels of 'a—healﬁgr%cEm V48" hours after admission or post

admission.

xii
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CHAPTER ONE

INTRODUCTION

1.1 Background
Neonatal ICU patients require extremely critical care and around the clock assistance with the
management of health their conditions (Comisso et al., 2018). This unfortunately and more

often than not, results in the onset of nosocomial infections (Comisso et al., 2018).

Hospital-acquired (nosocomial) infection is a primary health problem for premature and term
neonates requiring long term hospitalization due to mild to serious medical disorders with the
most common being central line-associated bloodstream infections (CLABSI) and nosocomial

pneumonia (Knowles frequent infection in

neonates in NICU (Z ection and suffocation

have been to be the | al., 2018). Late-onset

sepsis (sepsis that oc 0 about 5% of NICU

admissions (Ramirez ¢

According to demogra es, the global estimate

of the incidence of ne Bs), with death ranging

between 11 and 19 per rding global reductions

in paediatric mortalit 1improvement regarding

neonatal mortalit@fy accou

et al., 2021). Infections c@y multi-drug resistant grams ' bacteria are linked with

o &

e EROCRDAMS
increased morbidity, mortality, fength of stay, ell as-patient ﬁealthcare costs. Zhou et al.,
(2013) in a study conducted at Johns Hopkins medical institution revealed that patients

hospitalized for infections caused by antimicrobial-resistant organisms have significantly
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higher costs ranging from approximately 6,000 to 30,000 dollars more than those with

antimicrobial susceptible organisms (Cosgrove, 2006)

Appropriate treatment of severe infections, especially Sepsis, is crucial for neonatal survival
and an improvement in neonatal mortality records. However, increased development of
antimicrobial resistance (AMR) microorganisms continues to complicate the management of

these diseases.

1.2 Problem Statement
In health care delivery pertaining to the management of microbial infections, the ultimate aim
is to successfully treat patients while ensuring that no harm is caused in the process. Comisso

et al. (2018) showed tha uidelines to be adhered to when

attending to a patient. Ing to these guidelines

ensure that there is litt est possible healthcare

that could be afforded

Neonates in the inten al acquired infections.

Transmitted through ¢ s well as contaminated
objects/instrument. Ag rates in intensive care
facilities can be linkec ffective hand hygiene
practices as well as ing lu-Kilic et al., 2013).
Surgical and mechanical pre 7 ' catheters, _'Eracheal cannulas,

peritoneal shunts,

t S (‘ i ] |
(R Bhatta et al., 2020) L INTEGR| PROCEDAMUS.

S. aureus, including methicillin-resistant S. aureus (MRSA), Klebsiella species, E. coli,
Pseudomonas species, Acinetobacter species, and Enterococcus species are some of the

bacteria that are commonly transmitted (Raj Bhatta et al., 2020). Raj Bhatta et al., (2020) and
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Inusah et al., (2021) in their studies showed that, increased antibiotic resistance and the rise of
multidrug resistant (MDR) organisms such as MRSA, vancomycin resistant S. aureus (VRSA),
extended spectrum beta lactamase (ESBL) generating Enterobacteriaceae and Acinetobacter

species in the NICU result in significant morbidity and mortality.

Multidrug Resistance (MDR) leads to upscaling of antibiotics and the use of comparatively
higher doses which perpetuates a cycle of resistance. Low and middle-income countries
(LMICs) have higher antimicrobial resistance and concomitant higher mortality rates than
higher-income countries (Saharman et al., 2021). Multidrug-resistant gram-negative species
have been found to also play a much more significant role in LMIC’s Intensive care units than

in higher-income countries. Studies conducted in Africa in Northern Tanzania and Rwanda by

(Kumburu et al., 201 led alarming rates of

antimicrobial resistan tibiotic stewardship.

Resistant microbial st practitioners because

they are more likely to.beg es in high-risk children.

(Milstone et al., 2010)

Martinez and Baque thcare practitioners in

this field to consider ¢ th impaired activity to
ascertain whether their possible to easily treat

infections Also, the use 0 . oned._,f\n example is re-

introducing an ol ncomycin as treatment for M

| b |
— 1 INT SCEDAMUS I
Unfortunately, inadequate antibio%?sﬁévﬂﬂ%g\%ﬁ'as a lack of detailed and practical

treatment protocols in health care facilities in Ghana is nurturing a man-made pandemic of
antibiotic resistance within the country’s healthcare facilities (Newman et al., 2011) The result

Is an ever soaring rate of self-medication and the inappropriate as well as overuse of antibiotics
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is fast depleting the level the effectives of common and even sometimes, strong antibiotics in
the management of the microbial infection of the average Ghanaian patient. The country is at
the brink of developing extreme drug-resistant strains of microbes as is in the case of
tuberculosis. A study conducted in Ghana observed a higher prevalence of MDR-GNB among
inpatients 80.5% compared to outpatients which accounted for only 19.5%. (Agyepong et al.,

2018)

To make matters worse, though there is a high rate of nosocomial or hospital acquired
infections (HAIs) in the country’s health care facilities requiring successful antimicrobial
treatment, infections caused by resistant bacteria are extremely difficult, probably almost

impossible to treat (Inusah et al., 2021)

The spectrum of orga th time and vary from

hospital to hospital, b tudy was conducted to

assess the bacterial co struments.

It has therefore beco this burgeoning health

concern for prompt in Itidrug Resistance that
focuses on Neonatal i ospital to identify the

extent of the problem

1.3 Research Questior

The study was ca@o
1. What is the antibioti eptibility profile-of-infections i
i INTEGRI PROCEDAMJS

NICU with bloodstream infections atthe"Greater Accra Regional Hospital?

_patients admitted to the

2. What is the level of prevalence of Multidrug-resistant organism Blood Stream infection

in the NICU of Greater Accra Regional Hospital?
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3. What are the most frequently prescribed first-line antibiotics in the NICU of Greater

Accra Regional Hospital?

4. What is the rate of morbidity and mortality associated with multidrug-resistant

organisms in the NICU of Greater Accra Regional Hospital?

5. What are the measures currently in place to prevent the emergence of antimicrobial

resistance in Greater Accra Regional Hospital?

1.4 Objectives

1.4.1 General Objective

The General objective for the study was to assess the multidrug resistant-organism infections

in Neonatal Intensive ital in Ghana.
1.4.2 Specific Object
Specific Objectives
1. To determi in patients admitted to
the NICU Regional Hospital.
2. To deter janism Blood Stream
infection i
3. To determ

biotics in the NICU to
treat infection™
To ass@ﬁ a 1SSOCIa i ant organisms in
| -
the NIGU.of- Acera Region '
TECRF FHDE EOPRWS |
To identify the measures that are currently in place to prevent the emergence of

antimicrobial resistance in Greater Accra Regional Hospital.
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1.5 Significance of the Study

Prior investigations to this study revealed that though multidrug resistance is prevalent in
Ghana, and having a clearly significant negative impact on the effective treatment of infections,
no study on antimicrobial resistance had yet been carried out at the NICU of the Greater Accra
Regional Hospital (GARH), The UK Government commissioned a report on antimicrobial
resistance, which claimed that by 2050, AMR might kill 10 million people each year (Murray
et al., 2022a). According to systematic review of global AMR trends in 2019 bacterial AMR is
known to be a concern in many regions; it was projected that Sub-Saharan Africa had the
greatest rates of AMR burden in 2019. Six pathogens were responsible for 73.4 percent of

bacterial AMR-related mortality (95 percent confidence interval: 669-788). (Murray et al.,

2022a). An empirical important as deduced

findings could help s ains of bacteria within
local communities, an fants and neonates are
more susceptible.

Through this study, ormed about how the
hospital’s antimicrobi ta of patients in NICU
data on which id curre data, they can deduce
an effective strategy fc ends that could prevent
resistance as well as w ation of antibiotics. To
conserve the efficac AMR, development

of Antlmlcroblal S (Dramowski et al.,

2020). According to Bramoltia &ﬁﬂi(ﬁ(ﬂﬂ!@&@&hﬂ%?ﬁ irst be enabled to measure
and monitor trends in their antimicrobial usage in order to create robust and effective ASPs and
to provide locally suitable treatment guidelines, institutions need data on pathogen profiles and

AMR trends which are not currently known in GARH. This Study identified the most
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frequently prescribed antibiotic, the AMR trends and the antibiotic organism resistance profile
in the NICU. This information is invaluable and provides a robust foundation for more
extensive AMR research and the development of ASPs in the facility. The findings of this study
will bridge the knowledge gap about antibiotic prescription and misuse, provide data for
developing antibiotics prescription protocols at the Neonatal Intensive Care Units of the

Greater Accra Regional Hospital.

1.6 Theoretical Framework
Antimicrobial resistance (AMR) is becoming more common as a consequence of diverse,

complicated prescription and eating behaviors. As a result, behavior modification is a crucial

component of AMR r methods for changing

antibiotic usage practi

The Theoretical Dom rather than a theory; it

does not provide tes gives a theoretical lens
through which to obs ronmental impacts on
behavior (Atkins et & des a methodical and

reproducible approac bial resistance (AMR)

in low resource set ceptualization of the

determinants and ident Behavior Change Wheel

| : ésign and future
research (Lohinivaet al., Om'TE‘GﬁT FFl [:TGEJD?J"”E_ L
1.6.1 Domains J

The TDF comprises fourteen different domains with constructs under each given domain.

These domains include Knowledge, Skills, Social role, Beliefs about capabilities, Beliefs about
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consequences, Motivation and goals, Memory and attention, Environmental contest and
resources, social influence, emotion, Behavioral regulation and Nature of beliefs (Atkins et al.,

2017).

1.6.2 Knowledge

The domains of knowledge is based on the awareness of existence of something. The constructs
that underlie this are general knowledge, knowledge about condition or scientific rationale and
procedural knowledge. The levels of knowledge about AMR and antibiotics misuse and its
consequences, that are readily available within a community reflects a great deal in how the
people manage infections and use of antibiotics. Patients tend to not complete antibiotics

dosage courses due to lack of adequate knowledge base on how the antimicrobials enact their

actions against bacteri

This construct also p wledge of the type of

infections and the app of infection as per the
tentative causative organ owledge in relation to

the Hospital staff.

Intervention: educati m with theoretical and

practical information d community acquired

Antimicrobial resistan

1.6.3 Belief in capabilities
Acceptance of the truth, 7 or val_igty_ of a _skﬂ talent, ] ude that:a person can put
to good use. The (;(m)‘n'srtruéts ttw?tl uTrT erpﬁ&tﬁs%ﬁg&ﬁgﬁtﬁper‘ceiveg;:ompetence, Self-
efficacy, Perceived behavioral control, Beliefs, Self-esteem, Empowerment and Professional
confidence. Self-confidence and perceived competence of prescribers and dispensers of

antibiotics to patients without evidence of active susceptible bacterial infection is a major



University of Ghana http://ugspace.ug.edu.gh

contributory factor to the development and persistence of AMR. Diagnostic inefficiencies and
delays have led to widespread use of empirical antibiotic therapy and as a result AMR prevails
in our setting.

Intervention: Adherence to Antimicrobial prescription guidelines provided for health care
workers, developing surveillance systems monitoring antibiotic use in the communities and
providing checks and balances within the health care system to prevent over-prescription and
under-prescription of medication as well as correct medication per weight measurements

especially for pediatric and neonatal care.

1.6.4 Environmental Factors

Any aspect of a person' iti ironment that hinders or st imulates the development

of skills and talents, i havior. The constructs

that describe this da s, Resources/material
resources, Organizat cidents, Person and
environment interaction.a ironmental stressors such
as polluted water bodi nimal farms overusing
antibiotics and expos sanitation and hygiene
practices contribute tc : al culture concerning
AMR or lack thereof i pread of AMR which is

a constant threat to curre

Intervention: I_EnVIroanELprotection and preservation an ésslential and fairly
s AR RGPS i e

neglected aspect of AMR preven%ﬁ.%!: nce. Plél'gan-water, good sanitation and

environmental hygiene protects humans. Interactions with the environment is an important

way that human beings pick up different types of Multidrug resistant infections.
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1.6.5 Belief in consequences:

Acceptance of the truth, actuality, or validity of the results of a behavior in a specific situation.
The constructs such as Beliefs, Outcome expectancies, Characteristics of outcome
expectancies, Anticipated regret and Consequents are fundamental to discussing the domain of
Belief in consequences. This provides a cause-and-effect model for individuals. The exposure
to AMR and its various causative factors as well as behavioral concepts underlying making an
impact in the society is also an important way to help reduce antimicrobial resistance.
Intervention: Frequent review of AMR rates in the hospital as well as associated morbidity

and mortality rates associated with the vulnerable populations such as neonates.

1.6.6 Behavioral reg
The domain of behavi ting or modifying acts
that are objectively s it which involves with
constructs such as S ning. This quality in
individuals can be har 0f the oath in physician
practice to do no har cence can also involve

withholding medicatia unity in the long run

1.6.7 Reinforcement:

Increasing the li i ol i Ior contingency,

between the resppnse ancfﬁ_lflc stimulus. -
INTEGRI P FIEGEDMME
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1.7 Conceptual Framework

The chart below is a representation of the Conceptual Framework of the study. It explains how
factors interact leading to health complications that cause morbidity of neonates resulting in
their admission NICU, with MDRO infection.

While on admission, patients are susceptible to Hospital Acquired Infections (HAIs), also
known as nosocomial infections. Ideally, these infections should be treated using antimicrobial
therapy. However, patients have an increased risk of aggravated morbidity and eventual
mortality due to the use Antimicrobial and Multidrug Resistance.

The factors that lead to and promote the development of antibiotic resistance in our

communities are represented in four major classes, known as institutional factors,

environmental factors :
The institutional fact om the facilities that
individuals in our co prescriber and health
care workers in the edication to patients.
Indiscriminate and irr into consideration the
patient factors and su drugs. Evidence-based
medicine is stressed at ered to a large extent.
Infection prevention a oregion are ill equipped

to manage the scale in our facilities. The

antimicrobial stewar%%ip 7 ensive.in nature and do not
provide frameworks tely and realistically guide th of

Environmental factors impfﬁgﬁﬁeﬂrﬂm&lﬁg%

practices in our communities and improper drug disposal. Indiscriminate disposal of antibiotics

r hygiene and sanitation

onto open refuse dumps leads to the development antimicrobial resistance from the fertile

11
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ground of microbes found in the dumpsite, soil and run off seepage leading to development of
‘super bugs’ which are resistant to a wide range of antimicrobials.

Socioeconomic factors involved in the development of antimicrobial resistance include,
educational factors, living conditions and income. These factors interact with each other to
determine the extent to which individuals can afford medication, the timing of antibiotic dosing
is usually indicated by prescribers or dispensers. However, patients require a level of education
and understanding to promptly administer medication to themselves and their wards in a timely
fashion with correct dosages.

Individual factors are arguably the most compelling factors that are leading to the development

of antimicrobial resistance. The abuse and misuse of drugs and over and under dosing of

prescriptions. The de om the community or

may be Hospital acq ty warranting hospital
admission which expo bidity leads to increase

in cost and length of s aged mortality.

1.7 Justification
Most antimicrobial re ce to first-line drugs
recommended by the illin, gentamicin, and

cefotaxime. This is evid

2021), especially @nega ve'l - : tive bacteria form
much of bacteraeﬁmia' affﬁheonatalt health and_survival are of t-hergreatest concern,
e ‘ _—

TEGR| p FQGEDAHHE__
(Folg

globally regarding neonatal health issues ori-et-al., 2017)

A recent meta-analysis of Chinese literature on new-born sepsis from 2009 to 2014 indicated
that more than 50% of E. coli and Klebsiella spp. were resistant to third-generation
cephalosporin, and approximately. In Ghana, studies in two teaching, seven regional and two

12
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district hospitals revealed the existence of Anti-microbial drug resistance, with over microbes
such as Streptococci, Salmonella, and E. coli showing resistance levels as high as 78.7%
(Newman et al., 2011b). Antibiotic resistance caused by multidrug-resistant Gram-negative
bacteria has been seen in Ghanaian hospitals; however, methods to ameliorate the problem,
such as surveillance studies that offer accurate data, are not in place. A study conducted by
(Agyepong et al., 2018) in the Komfo Anokye Teaching hospital in the Ashanti region of Ghana
revealed Multidrug resistance was found in 89.5 percent of the bacterial isolates, ranging from
53.8 percent in Enterobacter spp. to 100.0 percent in Acinetobacter spp. and Pseudomonas spp.
According to the Centres for Disease Control and Prevention, more than 70% of the bacteria

presently cause hospital-acquired illnesses are resistant to at least one of the medications most

routinely used to treat

Bacterial infections a onates cared for in the

NICU (Rennie & Ken work was launched to
assess antimicrobial r ~In the late 1990s, multi-
drug resistant organis have a low prevalence
of methicillin-resistan: n-resistant enterococci
(VRE), this was done the neonatal ICU and
paediatric ICU (Milst 2 emergence of gram —

negative bacteria that a

Infections secon@multi—drug-r

egative bacilli f which include

Klebsiella pneurfreniae, imggﬁ?w&gmﬁﬁﬂa er speefes, have surged,

particularly in intensive care units (ICUs), attributable to various factors including

agents.

antimicrobial selectivity pressure, horizontal acquisition of genes that encode for antimicrobial

resistance, contamination of the healthcare environment with bacteria and the subsequent

13
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transmission to patients, and patient-to-patient spread through the handling by healthcare

workers (Zhou et al., 2013)

A study was conducted by (Zhou et al., 2013) to assess the attitudes and practices of clinicians
regarding infections and MDR-GNB. This study revealed that most clinicians in institutions
surveyed did not have adequate knowledge about the prevalence of antibiotic resistance in their
current facility, large percentages of ICU up to about 97% of staff believed antimicrobials were
overused in their facility. Multidrug resistance in bacteria is induced by the accumulation of
genes, each of which codes for resistance to a specific agent, on resistance (R) plasmids or
transposons, and/or the activation of multidrug efflux pumps, each of which may pump out

more than one drug type. (Nikaido, 2009a)
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Conceptual framework of Multidrug Resistance.

Socio-economic factors Hospital
o Educational status. Acquired
» Living Conditions Iﬂ(:;:ﬁﬂ;li
Is
Institutional factors Pediatric
. llzrhemdbe'm: Doctors, ;“egm al {ncreasedfco;t and
armacists, Nurses. Morbidity [ length of hospital
e Infection control and stay
prevention in hospitals.
e Antibiotics stewardship Multidrug
Resistant
Organism
Infections
(MDROs) v
Environmental factors Pediatric
e Hygiene and Sanitation. and
e Drug disposal at drug Neonatal
dump sites. Mortality
Individual factors

e Abuse of medication
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CHAPTER TWO

LITERATURE REVIEW

This chapter reviews relevant literature in the field of study. Many infectious diseases are
curable by antibiotic therapy and their use, since its first discovery in 1928, antibiotics have
been significant to sustaining the quality of human life on earth and maintaining the existence
of the human race (Nikaido, 2009). It is estimated that annually, about 100,000 tons of
Antibiotics are produced by manufacturers worldwide (Nikaido, 2009)

Antimicrobial therapy's purpose is thus to eliminate germs at the site of infection. Bacterial

eradication is not often examined as a main objective within the confines of current clinical

trial design guidelines ntimicrobial resistance

(AMR), risk factors Os), management of

MDROs and related i

2.1 Antimicrobial Re
Antimicrobial resistan h that it has caught the
attention of global he on (WHO) for which
ambitious projects he (Carroll et al., 2016)

Antimicrobial resistanc ajor public health issues

of the twenty-firs@: hrea 3 nt treatment of an
1]
ever-increasing variety o ions caused by bacteria, parasites, viruses, and fungi that are
~_N INTECR porcEnAMUS IL—
no longer susceptible to the conve%ﬁﬂ! rﬁ%ﬂ%%%g&r totreat them (Prestinaci et al.,

2015). Antimicrobial medications have had a profound impact on humanity's fate as well as
how infectious infections are treated. The great advancements in antimicrobial chemotherapy

led to the unduly optimistic belief that infectious illnesses will soon be eradicated (Saga and
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Yamaguchi, 2010). In actuality, though, newly and re-emerging infectious illnesses have made
humans vulnerable to infections. Drug-resistant infections are still a significant and challenging
issue in clinical practice (Saga & Yamaguchi, 2010).

It is now a global health and development threat and has been declared by the World Health
Organization as one of the top 10 threats to global public health facing humanity. Antibiotics
are over the years, becoming increasingly ineffective as medication resistance grows over the
world, resulting in more difficult-to-treat diseases and death (WHO, 2014). Globally, high
resistance rates against anti-biotics have been observed for pathogens that cause common
infections including sepsis, urinary tract infections, sexually transmitted infections and some

forms of diarrhoea (World Health Organization., 2012). This is a strong indication that the

world is running out 0 uinolone antibiotics,

which are used to trea many nations across
the world, this medic ulation. (World Health
Organization, 2012)
Widespread resistance ae makes Gonorrhoea
treatment and control ( uinolones, macrolides,
sulphonamides, penic )orins has been on the
ascendency (World He (2012) showed that, the

only remaining only oea in most countries

currently is the injectgle ex
r

Antimicrobial Resistancqrgslgmflcant impact_on on the-eco
TEGR| PROGEDAMUS.

patients and their care givers less productive through prolonged hospital admissions as well as

of nations as it renders

requiring for more expensive and intensive care to help save lives (World Health Organization.,
2012). Without effective measures for preventing and treating drug-resistant infections, as well

as enhanced access to current and future quality-assured antimicrobials, the number of
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individuals who are unable to get treatment or who die as a result of infections may rise yearly.

(Anderson et al., 2020)

2.2 Risk Factors of Antimicrobial Resistance (AMR)

The main cause of antimicrobial resistance is the use of antimicrobial drugs to treat a wide
range of infections caused by pathogens including bacteria, viruses and fungi (Selgelid &
Jamrozik, 2020). When antimicrobials are used, some pathogens die and some survive and
develop resistance to the particular drug used (Choffnes et al., 2010) the more frequently a
patient uses antimicrobials the higher the chances of developing resistance to them. Implying
that the same microbial agent may not work for that individual when required in future. If
frequency of use is de he es st me extent. (Selgelid &

Jamrozik, 2020)

2.2.1 Natural Occur

AMR occurs naturally Jh mutation and natural

selection, bacteria ca iotics (World Health

Organization, 2009). op three fundamental

mechanisms in the fa 1l agents, alteration of

bacterial proteins that are ta he agents cannot function
I

on the altered proteins; a anges the permeability of thei les to antimicrobial

agents, preventiném'cfrfugs' rME’EEbEﬂﬂTEMJ - bacteria have developed

biochemical secretions that can remove an antibiotic before it reaches its target, while others

have developed the ability to produce enzymes to completely inactivate the antibiotic.
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People, animals, food, plants, and the environment, i.e., water, soil, and air, all include
antimicrobial resistant microbes. They are passed on from person to person or between humans
and animals. (World Health Organization, 2012). For example, for Methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE) and other multidrug
resistant Gram-negative bacteria are spread primarily from person to person by direct or

indirect contact (Rao, 1998)

2.2.2 General Risk Factors for development of Antibiotic resistance.
The genesis and spread of antibiotic resistance are mostly owing to the overuse and often

unneeded use of antibioti -medication, overcrowding,

and lapses in cleanling general risk factors for

the development of res air & Tor, 2014)

The WHO (2012) sho ce include their misuse

and overuse, lack of 3 ASH) for both humans
and animals, often ma and disease prevention
and control in health quality and affordable
health care, often re yility of vaccines and
diagnostics, a lack of a e enforcement as well

as the slow development 2

For resistant bacteria sucklfﬂlhlcnlm -resistant Staphyloco aureus (M RSA) risk factors
for making it resistant include the use oﬁdr&@%ﬁjmamlbuotm in an attempt to effectively

treat it, as well as the presence of decubitus ulcers and prosthetic devices (Rao, 1998).

Martinez and Baquero, (2009) in a study showed that factors for the spread of resistance for

vancomycin-resistant enterococci (VRE) include hospitalization for an extended period of time
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and treatment with glycopeptides or broad-spectrum antibiotics overcrowding, tracheostomies,
and excessive use of penicillin for viral respiratory infections are all risk factors for the

emergence of penicillin-resistant pneumococci (PRP).

2.2.3 Pharmaceutical Industry’s Decreased Interest

A major contributing factor to the increasing occurrence of bacterial resistance is the rescinding
interest of the pharmaceutical industry (Gould, 2012). Antibiotics regimens are typically
administered for very limited durations making them far less profitable than drugs used to treat
chronic ailments. Hence, pharmaceutical companies do not have much interest in investing in

them, let alone developi eV : isting ones becom resistant (Gould, 2012).

Dougherty and Pucci, n clinical development

by the world’s 15 larg

Cumbersome regulato rest of pharmaceutical

companies. Regulatio radoxical situation. In

certain countries, reg timicrobials and their

immediate use, while ountries enact policies

supporting the reserva al., 1991). They further

indicated that for othel ely prescribed, whereas

for bacterial infections, ne : d and ggly prescribed for

I
infections that aIre s regulatory policy

helped to delay the emergence EE&H#WWEMW&{

pharmaceutical companies. Hence, their gradual lack of business in investing in the production

ctlrns on investments for

of newer antimicrobials.
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Such policy also totally erases competition from the pharmaceutical since it results in almost
every company producing generic antimicrobials. This further reduces profit, because
consumers have a wide range of different brands of the same drug to choose from (Martinez &

Baquero, 2009).

Requirements for approval coupled with a lack of clear trial guidelines for antibiotics, in

particular, were found to be contributing factors (Dinkel et al., 1991).

2.3 Multi-Drug Resistant Organisms (MDRO)
Many pathogen strains have developed resistance to antimicrobial medicines throughout time,

and some have devel

and chemotherapeutic

treatments. Thisisac ization, 2012)

Deficiencies in infe lack of antimicrobial

stewardship programs developing countries
greatly increases the r tions. More often than
not, healthcare worke guidance of adequate
and prompt microbiol availability of a given
medication, the funds y of illness (Enweronu-
Laryea & Newman, 2

Multi-drug resist@sm v - i {gon the patient’s

immune system and bOdyWEB also a financially strenuous y famlllps (World Health

Organization., 2012). MDROs are de; ne‘dgsﬂ\%gusms that are reS|stant to one or more

classes of antimicrobial agents for example Methicillin resistant Staphylococcus aureus

(MRSA) (Lederberg & Harrison, 1998). A study conducted in multiple health care facilities in

Ghana on resistance to antimicrobial drugs by Newman et al., (2011) showed that generally the
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prevalence of multidrug resistant organisms’ isolates was high. Specifically for four
antimicrobial agents namely tetracycline (82%), ampicillin (76%), chloramphenicol (75%),
and cotrimoxazole (73%) the prevalence of resistance is higher in the regional hospitals than

in the teaching hospitals (Anderson et al., 2020).

2.3.1 Mycobacterium tuberculosis
Tuberculosis (TB) is a potentially fatal airborne infection caused by a bacterial infection. The
condition primarily affects the lungs; however, it can affect other sections of the body in certain

cases. (Selgelid & Jamrozik, 2020). It is often treated with a regimen of various antimicrobial

medications administered. over. a peri A epending on the kind and
degree of infection. T becoming increasingly
difficult to cure becau bacterium tuberculosis

has become multidrug

Antibiotic resistant 0 the global efforts to

combat Tuberculosis. MDR TB). MDR-TB
necessitates longer, le eatment regimens than
non-resistant TB. Les RR-TB are effectively

cured. (WHO, 2009).

In 2018, half a

detected worldwide, wﬂhﬁ rity of these cases being m re5|stant TB (MDR-TB).
Rifampicin-resistant tuberculosis %EE}:&F!%%HUIHCUIOSIS that is resistant to the two

most potent anti-TB medications. (WHO, 2009).
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2.3.2 Clostridium difficile
Clostridium difficile a major healthcare problem in the United States, causing mild to severe
diarrhoea. About half a million people are infected each year, resulting in approximately 15,000

deaths. Janssen et al., (2016) showed that the infection is scarce in Sub-Saharan Africa.

C. difficile is a bacterium that infects individuals' colons after antibiotic therapy. C. difficile
colonization is typically prevented and C. difficile-associated illness is suppressed by the
communities of bacteria that ordinarily exist in the gut (WHO, 2009). Antibiotics such as
aminoglycosides, cephalosporins, penicillin, erythromycin, lincomycin, tetracyclines,
clindamycin, and fluoroquinolones, which are routinely used in the treatment of bacterial

infections in clinical settings, are known to be resistant to C. difficile. (WHO, 2009)

2.3.3 Neisseria gonor
Gonorrhoea is a s severe reproductive
complications if left unireated: Tobe able to successiully manage anc control the prevalence
of Gonorrhoea within ected persons must be
done promptly (Ande )purative conjunctivitis
in neonates in which ne polymorphonuclear
leukocyte per high-pa disorder are Neisseria
gonorrhoea and Chlamy ,
Gonococcal ophﬂ%gonatorum pis'signiticant in ter ) lic health since it
can cause innd.ness quick iyl Tmaﬂfﬁﬁ]ﬁ@ﬁiiﬂiﬂ occal-t'rf]fection is what
determines the frequency of GCON. In most developéd nat}ons, the prevalence of gonorrhoea
in pregnant women is less than 1%; in underdeveloped countries, rates range from 3% to 15%,
with penicillinase-producing Neisseria gonorrhoeae strains accounting for more than half of
the cases (PPNG).(Laga et al., 1989)
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Antimicrobial susceptibility patterns in gonococci are constantly changing, and they can difer
significantly between and within geographic regions. Healthcare practitioners must stay on
the lookout for changes to treatment recommendations in their areas. In 2003, the Gonococcal
Isolate Surveillance Project found that 16.4% of gonococcal isolates tested were resistant to
penicillin, tetracyclines, or both in the United States. At the moment, spectinomycin
resistance is uncommon. Although a few isolates with reduced susceptibility to cefixime were
discovered in 2003, there has been no evidence of ceftriaxone resistance.(Woods, 2005)

In order to prevent gonorrhoea, infected people and their sexual partners must be identified and
treated as soon as possible. The CDC recently changed its treatment guidelines for gonorrhoea

to limit the establishment of medication resistance as some treatments become less effective

(WHO, 2009).

Gonorrhoea is a worl s alone is unlikely to
prevent the developm nt of patients and their
partners may help to d ro, 2009).
Widespread resistance has made the disease
difficult to manage. C resistance to several
antimicrobials in Neis o treat (World Health
Organization, 2009) acyclines, macrolides,

fluoroquinolones, and

In many countrie@ctab ee

the sole empiric t[eatmenﬁnorrho_e@ (Anderson et.al..-2 19).
WTEGR| PROCEDAMUS ——

eftriaxone is now
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2.3.4 Methicillin-resistant Staphylococcus aureus (MRSA)

Staphylococcus aureus bacteria are found in the skin flora and are a major source of illness in
both the community and health-care settings (Hemeg et al., 2019). MRSA infection is caused
by a type of staphylococcus bacteria that has become resistant to many of the antibiotics used
to treat common staphylococcus infections. It more often than not transmitted by contact with
the skin of an infected person. RSA is not only resistant to Methicillin but also to penicillin,
oxacillin, cefazolin, daptomycin amoxicillin and other common antibiotics collectively known

as cephalosporins (Kon et al., 2016).

Over the past four decades, methicillin-resistant Staphylococcus aureus (MRSA), has evolved

from a controllable infection within small communities of people into a serious public health

concern. MRSA is 0 ctions. Unfortunately,

resistant strains keep ere infections (Kon et
al., 2016). Studies sho occus aureus (MRSA)
infections are 64% mo phylococcus infections

(Hemeg et al., 2019).

2.3.5 Vancomycin-re
Enterococci are bacte nan digestive tract and

female genital tract. VRE ‘hospitals or other health

care facilities (v\@_a]th Qrganizatio 9)"They also ofte @4 people who are
susceptible to infeetion d mﬁﬂ%w?ﬁiMSEce of certain catheters or

other devices. Health care providers E:ommonlg; use the antibiotic vancomycin to treat

Enterococci infections, unfortunately, VRE are resistant to the drug (Selgelid & Jamrozik,

2020)
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2.3.6 Carbapenem-resistant Enterobacteriaceae (CRE)

CRE is a family of highly resistant bacteria, including Klebsiella species and Escherichia coli
(E. coli). CRE primarily affect patients on admission in hospitals, especially those who have
compromised immune systems (Anderson et al., 2019) The bacteria can enter the body through
medical devices like ventilators or catheters (Andersen, 2019). Some CRE infections are
resistant to most available antibiotics and can be life-threatening (WHO, 2009). Multiple
structural adaptations and antibiotic degradation enzymes, such as expanded spectrum beta-
lactamases (ESBL), AmpC cephalosporinases, and carbapenemases, have resulted in Gram-
negative bacteria developing the broadest range of resistance. Carbapenemase-producing

Enterobacteriaceae (CRE) are especially dangerous bacteria.(Smith & Kendall, 2021)

According to a stu comial outbreaks of

carbapenemase-produ described, notably in

Greece as well as cert ted in water sources in

New Delhi.

2.4 MDRO Infections

The non-specific cli obstacle to correctly

diagnosing severe b 2l & Kumar, 2015).

Distinguishing bacterial ailure can be challenging

]|
demise, and undue

nces (Osvald & Prentice,

bacterial infection

delays in diagnosis and”

anegérment fend-tojhave fethal ednsea
2014). Thus, patients tend to be treated routinely with first line empiric broad spectrum

antibiotics (Gezmu et al., 2021).
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2.4.1 Blood Stream Infections (BSI)

Bloodstream infections are infectious disease defined by the presence of bacterial or fungal
microorganisms in the bloodstream that elicit or have elicited an inflammatory response
characterized by alterations of clinical, laboratory and hemodynamic parameters (Viscoli,
2016). Fascinatingly the pattern of pathogens causing BSI have changed over the years with
rising numbers of gram negative and fungal infections, nevertheless the last few decades have
witnessed an upsurge in resistance to antibiotics especially for gram negative rods. The
diagnosis of a bloodstream infection is based on obtaining one or more positive cultures, for
common skin contaminants two positive cultures are required to ascribe etiology of BSI to the

organism in question (Viscoli, 2016)

Bloodstream infection and require early and

suitable empiric thera Sl are complicated by
antimicrobial resistan s. Most especially in

resource deficient ¢ re and antimicrobial

surveillance exists ma , 2017).

Studies conducted on shown that is a serious
emerging challenge a eria gradually became
the main pathogenic b eumoniae contributing

the largest proportion..

MDR.infectio ;
é : !

| ﬂ' = o JEE—
~—1 INTEGRI P gchEDﬁ-HUE_-

2.4.2 AMR in Nosocomial Infections in In s.and-Neonates

osure were significantly

associated with

Neonates by design do not have optimally functioning immune capacity. They spend the first
few years developing their immunity both passively and actively through breastfeeding,

infection and reinfection. Nevertheless, a study conducted with data from Eunice Kennedy
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Shriver National Institute of Child health and human development found that commonly
occurring infections in the NICU are becoming increasingly difficult to treat (Stoll et al., 2010).
For instance, Neonatal sepsis has such substantial morbidity and mortality and is challenging
to diagnose on initial presentation and as such most neonates with sepsis are subjected to
empirical therapy pending culture results when sepsis can be rules out. The consequent overuse
of antibiotics aids in the development of antibiotic resistant organisms (ARO) (Ballot et al.,
2012). Work done by Laxminarayan et al., (2013) showed that approximately 60,000 neonates
die from Antibiotic resistant neonatal infections in India.

Klebsiella pneumoniae are common intestinal bacteria that can cause life-threatening

infections. Resistance in K. pneumoniae to carbapenem antibiotics, which is currently the last

resort treatment for th olistin is the only last

resort treatment f arbapenem resistant
Enterobacteriaceae, e. t to colistin have also

been detected in sever ich there is no effective

antibiotic treatment, ¢

2.5 Management of
Antibiotics have playe e of reducing morbidity

and mortality from infe and unrestricted access,

coupled with inad%lin : ca are contributing
to the emergence of acteﬂﬂ;istance (WHO, 2014) = :
S re

TEGR| PROGEDAMUS
Many researchers have suggested that antimicrobial-cycling may slow the evolution and spread
of resistant bacteria strains and even multiply them. Selgelid and Jamrozik, (2020) defined

Multidrug Resistance as a system of empiric use of two or more classes of antibiotics is

alternated over a time scale of months to years, Hence, in case resistance to a particular drug
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reaches its peak in a hospital’s ward, it would be switched scheduled classes of antibiotics, thus

making most resistant bacteria strains susceptible to the new therapy.

Studies have also shown that, fluctuating patterns of antimicrobial use may reduce the rate at
which drug-sensitive strains can acquire resistance to single or multiple antibiotics. In addition
to the intuitive appeal of these arguments, more than two decades of experience have shown
that a one-time formulary shift can effectively control a hospital epidemic of antibiotic-resistant

strains in a rotation through a series of alternative drugs (Selgelid and Jamrozik, 2020)

Continued increase in AMR & MDR worldwide suggests the need for empirical therapy be
guided by local susceptibility to enhance improved therapeutic outcomes. (Obeng-Nkrumah

et al., 2016). Patel and Sai equires a more measured

approached involving al agents and effective

hand hygiene practices

Recent developments ances in combinatorial

chemistry promise to hile this may result in
our regaining some of Il be a continuing need
to minimise the spread of antibiotic agents and

stringent infection co

2.6 Conclusion @_’_

Antibiotics have played a@r le-in-saving-the-human race
o NTEGR) FHEGEDﬁ-ﬁC‘Ug

victories in the practice of Medicine and Surgery throughout the 18" and 19 centuries to

d hieving major milestone

present day. With the aid of Antibiotics, microbial infections and opportunistic infections have
been treated saving countless lives even in the most delicate cases such as disseminated

opportunistic infections in patients receiving chemotherapy, patients with Uncontrolled
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Diabetes, End-stage renal disease and HIV-AIDS. The treatment of opportunistic infections in
patients’ complex cases such as patients recovering from organ transplants, major surgeries
and joint replacements cannot be over emphasized. A review of existing literature in this study
revealed that unfortunately, the rapid worldwide emergence of resistance in the late 19" century
and its persistence through-out the 20" century into n the 215 century has gradually made
microbial infections a massive threat to the future of the practice of medicine and even to the
human race at large, if proper precaution is not taken is not taken. The rate of development of
AMR is leading to a future that is set-up for surges in drug resistant epidemics destined to set

the world back several decades.

The surge in antimicrobial resistance has through empirical studies by researchers and

scientists globally, bee antibiotics and the lack

of new drug develop ed interests borne out
of a reduction in t industry regulations.
Epidemiological studi antimicrobial use and
the emergence and ¢ any other countries,
antibiotics are unregu escription. Hence, they
are easily accessible f in misuse and overuse
and eventually, resista lated, one will find that

most common antibiotic

In bacteria, gene@ginherited ‘
mobile genetic élmnentsﬂumqs@&sﬁqd& ﬁlﬁﬁgmﬁiﬂe

antibiotic resistance to be transferred among different speci'es of bacteria. Resistance can also

nonrelatives on

ansf,er-;('HGT) can allow

occur spontaneously through mutation. Antibiotics remove drug-sensitive competitors, leaving
resistant bacteria behind to reproduce as a result of natural selection. Despite warnings
regarding overuse, antibiotics are overprescribed worldwide.
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The effects of AMR to the economies of nations are significant. In addition to death and
disability, prolonged illness results in longer hospital stays, that require more expensive
medicines, posing financial challenges for those impacted and for governments as they fund
their health sectors. (WHO, 2012) Without effective antimicrobials, the success of modern
medicine in treating infections, including during major surgery and cancer chemotherapy,

would be at an increased risk (WHO, 2012)
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CHAPTER THREE

RESEARCH METHODS

3.1 Introduction

This chapter discusses the methodology employed in carrying out the study. The Chapter
focuses on the Area of Study, Research Design, Population of Study, Data Collection and Data
collection Techniques are discussed into detail. The chapter concludes with ethical issues

considered during the study.

3.2 Study Approach

A mixed method study. approach \ vas.emplo) ed_for.conduc ing.thi is study. Quantitative and
qualitative methods ' employed involved is
pragmatism as stated works. Grover, (2015)
stated that where thea may be traditional or

self-invented all leading

3.2.1 Study Design
A retrospective chart review, is a research
design for which pre- F one or more research

questions (Matt & Mat S study is a retrospective

=

Medical Record r@;blood culture J of the Great egional Hospital
over a one-year period bmm Eﬁ&ﬁ@mg}s ay. 2021,

A descriptive research design allows the incorpo?atibn c;f ;1 several research methods in one
study to facilitate the successful investigation of more than one variable, such that information
regarding the study is collected without making changes to the environment or area of study
(Kothari, 2008). It is useful when not much is known yet about the topic or area of study and
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it reveals an understanding of how, when and how something happens. These answers enable
further studies to be carried out to determine why it happens (Kothari, 2008).

Being a mixed method study, it incorporated both qualitative and quantitative research methods
which involved the collection and analysis of both qualitative and quantitative data. The
justification for blending methodologies is that neither quantitative nor qualitative methods are
suitable to represent the patterns and subtleties of a problem, such as the complicated issue of
multidrug resistant organism infection (lvankova, 2002). Other well-known and researched
rationales or benefits for doing a mixed methods study includes the ease of which this method
allows corroboration of both quantitative and qualitative data in leading to an increase

in the validity of the study.

Completeness is also arch methodologies to

bring about am omenon under inquiry

(Doyle et al., 2009)

3.3 Area of Study
Ghana currently has 1 e teaching hospitals in
the public sector. Dist er peripheral facilities
whereas regional hosp ' Inda ferral | ' sare, 2017)

The study was conducti | RH), formerly known as
the Ridge Hospita :) Municipality of
the Greater Accra Reglo ] ‘ |
GARH occupies a total land area%ﬁﬁbﬁﬁ@&%yregmnal hospltal for the GAR,
its catchment area is the whole of the Greater Accra Region, with an estimated population of
over 4,671,363. People living in nearby communities in adjoining regions also seek health care

services from the GARH.
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Data from Greater Accra Regional Hospital (GARH) records show that the NICU admits
approximately 800 - 900 neonates, every year. The units is managed by the Pediatric
department of the GARH. The NICU consists of 2 parts a Babies unit. Each part can
accommodate 30 neonates each thus making a grand total of 60 patients when unit is at full

capacity

3.4 Study Variables
The variables which formed the main focus of this study are blood stream infections and
multidrug resistant organisms. Multidrug-resistance in this study was defined as isolates that

were resistant to at least one agent in three or more antibiotic classes (Agyepong et al., 2018).

Other factors such as ys on admission, First

line antibiotics prescr endent variables.
3.5 Population of th
the Neonatal Intensive

The study population

Care Units of the Gre:

3.6 Inclusion/Exclus

Patients admitted to the  for this study following
the criteria
o Microbio|og l&Sitaken on admission in GA patients who were

|

-

e B ﬁ.—é—ﬂ_
primarily admitte aﬁ#rgigﬁﬂloﬁ BW&W?;
Exclusion criteria

e Patients with Covid-19 infection.
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3.7 Sample Size patient records

The sample size was calculated with reference to a study conducted by (Agyepong et al., 2018)
on multidrug resistant gram-negative bacteria infection showed the prevalence within the age
group <10 years was 24% in Komfo Anokye Teaching Hospital (KATH).

le_gP(l—P)

~ n = —-———— formula sample size calculation.
MOE?

n = estimated sample size,

Z = the z-score that corresponds with 95% confidence interval (1.96),

p = estimated proportion of ITN usage (24%) = 0.24

g = estimated proportion of households who do not use the ITN (1 —0.24 = 0.76),
MOE = margin of err
n = 280.283

n = 281 participants

The number of healt evement of saturation,

level of availability f )ns. The expectation at
the facility in questio rses in the NICU, lab
technicians, NICU nu nission in NICU. There

was also one focused 0 NS al 7 and/or neonatal nurses at

GARH mwrobml@_

j ‘“TEGﬁi FHG::EDH#J

3.7.2 Sampling Technique
Simple random sampling technique was used to identify the month to begin with within the 12-
month period of retrospective study. This affords equal chance of each month being selected

and thus controlling for inherent biases that may be in the data.
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Researchers can generalize their findings to the population from which the sample was drawn
by using random selection to account for sampling bias (Matt & Matthew, 2013).

The sampling used for the quantitative study data was a Convenience sampling technique when
selecting the individual members of the sample per month this was according to chronology of
how the patient samples have been taken and recorded in these specialized neonatal units.
Convenience sampling is a type of nonprobability in which members of the target population
who meet certain practical criteria (Etikan et al., 2015). This method allowed the researcher to
collect thorough data not leaving out any important patient data from the study start date to the
study end date. The population's elements were chosen in a chronological fashion as per

month, which means that each medical record has were duly collected and codded as

required.

3.8 Data Collection

Based on the qualitati ntitative study design

was a medical desk-ba e year. The qualitative
aspect involves in-dep S).
In the quantitative apf sed to extract data on
blood cultures that we atients on admission in

the NICU over the one abies aged 0-28 days of

life were considerﬁgNl at :

Qualitative data col ectiof ved interviewing stakeholders reételr Accra Regional
| S INTEGR PROCECAMUS L

Hospital, comprising Doctors, NLEQEJ tﬂm,&% echnicians as well as some

Parents of the patients.
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Focus group discussions was carried out to gather first hand qualitative data from Laboratory
Technicians. One Focused group discussion comprising 6-8 Laboratory Technicians and or

neonatal nurses was conducted.

3.8.1 Extraction of Research Data from Records

This research adopted a retrospective medical records review which employed the use of
research data extraction forms to gather information from the hospital’s laboratory records on
microbiological specimen cultures conducted during the period under study.

Microbiological specimen culture reports of all with MDR Blood stream infection in the NICU

patients was retrieved from the laboratory data on all clinical cultures from the NICU. Blood

culture results from n ed was also included.

ollowing demographic
and health data of the ¢ on, diagnoses, isolated
organisms, resistance lays on admission and
outcome of manageme
The qualitative aspec reas a semi-structured

discussion guide was L

bl
3.9 Data Analysigﬁ | - # |
Data collected Wa?ahal)/ eo‘m;gﬁﬁhmaﬂﬁmﬁg 'TATA?;SE version 16 for

windows. Continuous variables such as age at diagnosis and days on admission were
summarized using univariate analysis as means and standard deviations. Categorical variables

such as sex, patient diagnosis, first-line antibiotics prescribed and outcome of management
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were summarized in proportions. Bivariate analysis was done using cross tabulations of first
line antibiotics with specific antimicrobial sensitivity. All analyses were considered

statistically significant at probability value less than 0.05.

Data collected was sorted and queued into Microsoft office excel 2019 for further
categorization and coding to ease subsequent analysis that was done using Stata version 16
processing software. Analyzed data, together with interview findings, together forming
quantitative and qualitative data, was compared with the secondary data extracted to answer

the proposed research questions.

3.10 Quality Control

The assistance of a w icer to provide access

to patient records w hich it was reviewed

periodically by the pri IS i ed.

3.10.1 Good Clinical

The principal investig

3.10.2 Monitoring
Data collected by the te 1NtO ( D ote access and review

prior to finally being arre
meticulously revi%
purposes. — JH TE-GH—{E FI[:TG-EEEI#JE'_

3.10.3 Data Management

incipal

To assure good quality of data, the obtained data was entered twice in the data management

system by the research assistant and principal investigator.
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3.11 Ethical Consideration

3.11.1 Informed consent

The quantitative aspect of the study involves the review of collected laboratory investigations
ran on patients who had parental consent for the procedure and assent in cases applicable. The
qualitative aspect involves the provision of a clearly worded informed consent sheet which was
provided to literate participants and administered to non-literate participants to acquire the
consent of all participating. Judging by the nature of individuals participating in the qualitative
interviews and focused group discussions, consideration was given for the time spent away

from work to avoid decrease in productivity.

3.11.2 Criteria for st

Individuals are at lib ent at any given time

without consequence.

3.11.3 Ethical Appro
Ethical Approval was eview Committee. No

study procedures took

3.11.4 Safety Conside

There is no increased ri

and organizing d@glectronic aborator ’
|
kept safe and secure. The Eum?lg&oﬂreﬁde-fdm i
b - FROC

a specific and completely anonymousrstu'dy identification number. There was no disclosure of

mainly about collecting
_"Iatient records are

‘study subject was given

participants’ information to others.
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3.11.5 Covid Safety Measures
Interviews and focused group discussions which involve face-to-face and in person interactions
was organized with all Covid-19 safety protocols observed. Including but not limited to

appropriate social distancing measure, wearing of facemasks and using alcohol hand rub.
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CHAPTER FOUR

PRESENTATION OF RESULTS
This Chapter outlines results of the study following analysis of data collected. The data from
this study are both qualitative and quantitative in nature. This chapter gives the general

overview of data collected during research process.

4.1 NICU Quantitative Results
4.1.1 Demographic Characteristics of NICU Patient Samples
Majority of the 195 NICU blood culture samples with MDROs sampled were of male patients

esenting 54.87%. The

-3 below

comprising one hund

females were 88 in n

Table 1: Sex distrib

SEX
Female
Male
Total

41



University of Ghana http://ugspace.ug.edu.gh

Sex Distribution of NICU Patients

120 107
100
80
60
40

20

Female Male

B Freq. M Percent

Figure 2 : Sex Distribution of NICU Patients

The age at diagnosis i istribution and thus the

appropriate summary is and admission is the

first day of life. The (0-10) days as shown

in figure 2 below. Th

AGE (IN DAYS)

Figure 3 : Age of diagnosis and admission in days of NICU patients
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4.2 Diagnosis Associated With MDRO

The diagnosis most commonly associated with neonates with MDROs was prematurity
diagnosed (33.3%) of the time followed by neonatal sepsis and acute respiratory distress
accounting for (23.6%) and 16.4% respectively. Meconium Aspiration syndrome was the fifth
most common diagnosis associated with NICU admissions who had Multidrug resistant

organism infection contributing a total of 9.7% of all admissions with MDROIs

120
100
80
60
40
20
0 — — — —
Transie
Neonat
Premat Ne a bronch Hydroc al Tachyp
urity als opneu ephalus juandic noea of
8 monia the
newbor

n
4 1.02564 0.51282 0.51282 0.51282
2 1 1 1

M Percent 33.3333 23.
M Freq. 65

Figure 4: Diagn|33|s fated with MDRO

~— | INTEGR| PROCEDAMUS
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4.3 Prevalence of MDRO Infection in the NICU
Out of all records reviewed, a total of 1,043 blood samples were taken and processed
successfully for blood cultures in the NICU. One hundred and ninety-five of them cultured

multidrug resistant organisms constituting about 18.7%. As indicated in Figure 4 below.

Multidrug resistant
Organism, (195)

Figure 5: prevale

4.4 Antibiotics Presc

Ampicillin and Genta bination in the NICU,

accounting for 58.9 od cultures indicating

MDRO infections. The n and Cefotaxime, and

Amikacin and Flu Thus, the single

June 2020 to May
-

initial first line antibiotics

most prescribe antibiotic
i Aol R AR
2021 was Ampicillin. Ampici Ea'mﬂd ﬁrﬂﬁﬁ@

prescribed for patients with MDRO infections.
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140
120 115
100
80
58.97
60 50
40
25.64
19
2..1.03 2.1.03 1 051

. )RR

Ampicillin Ampicillin Amikacin Meronem Cefotaxime Amikacin

Gentamicin Cefotaxime Flucloxacillin Gentamicin

Figure 6: First line antibiotics prescribed

Table 2: First-line A

FIRST LINE ANTIE Percent
Ampicillin Gentamic 58.97
Ampicillin Cefotaxime 25.64
Amikacin Flucloxac 9.74
Meronem 1.03
Cefotaxime Gentami 1.03
Amikacin 0.51
Amikacin Tobramyc 0.51
Cefotaxime Flucloxa 0.51
Ciprofloxacin Tobra 0.51
Tobramycin eye drop! 0.51
X-Penicillin Ampicilli 0.51
X-Penicillin Ge ici 0.51
Total | 95 | 100

.“- o o = —=-; — prr—— — —
“LINTEGR| PROCEDAMUS T—
4.5 Morbidity and Mortality Associated with MDROS in the NICU
The case fatality rate associated with patients in the NICU infected with Multidrug resistant

organisms at GARH was found to be about (51/195) 26.2 % over the study time period
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(1%t June 2020- 31 May 2021) as indicated in figure 6 below. The burden of morbidity
associated with patients admitted to the NICU with MDRO over the study period was noted to

be 18.7% as shown in figure 4 above.

Deceased (26.2%)

Discharged (73.8%)

Figure 7: Outcome

The median duration nfection was 11 days

however the days on ted in Figure 7 below.
The Mean number of ith MDRO infections

is 14.6 95% CI (12.7
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Number of Days on Admission

20 30 40
| |

Percent

10
|

80
DAYS ON ADMISSION

Figure 8 - Number o

4.6 Organisms Isola
The most commonly ction in the MICU of
GARH was Staphylo 0) out of 195 MDRO
cultured as shown in jenic organism species
was Klebsiella spp 3 40/195). Additionally,
38 coagulase negative us and Staphylococcus
epidermidis also contri negative rods such as

Klebsiella spp, E Ct onas aeruginosa

contributed a tot!d of (83 6% of all MDROs cult

o NTEGR| PROCEDAMUS

15t June 2020 to 31° May 2021.

NICU aver the period of

Among the Klebsiella spp resistance to ampicillin, cefotaxime and gentamicin was 72.1%,
39.3% and 52.4%, respectively, while carbapenem resistance was 10.4%. Mortality among

neonates with MDR BSI was 26.2% (51/195).

47



University of Ghana http://ugspace.ug.edu.gh

Table 3 : Organisms Isolated

ORGANISM(S) ISOLATED Freq. Percent
Staph aureus 40 20.51
Klebsiella spp 32 16.41
Klebsiella pneumoniae 25 12.82
Staph haemolyticus 21 10.77
E. Coli 11 5.64
Staph epidermidis 10 5.13
Pseudomonas aeruginosa 7 3.59
Enterobacter spp 5 2.56
Pseudomonas spp 4 2.05
Enterobacta claocae 3 1.54
Klebsiella oxytoca 3 1.54
Citrobacter spp 3 1.54
Staph capitis 3 1.54
Aerococcus spp 2 1.03
Empedobacter brevi 1.03
Acinetobacter baumsa 1.03
Enteroccocus faecali 1.03
Micrococcus sp 1.03
Neisseria spp 1.03
Staphylococcus capi 1.03
Acinetobacter Iwoffi 0.51
Enteroccocus spp 0.51
Enterococcus faeciu 0.51
Klebsiella aerogenes 0.51
Kluyvera ascorbata 0.51
Pantonea spp 0.51
Staph horminis 0.51
Staph intermedius 0.51
Staph saprophyticus 0.51
Staphylococcus inter 0.51

Streptococcus group B
Streptococcus pl
Total
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4.7 Antimicrobial Susceptibility and Resistance Profile of NICU Blood Cultures

100

90 92.1 se1 90.1 2a 89.1
84.9 .
20 82.7

75.9
71.4

62.8 61.7

70
60
50
40
30

20
10 11.9 13.4

51.7

43.3

37.2
33.3

25.7 24.1

e=@==|ntermediate = ==@==Resisitant  ==@==Sensitive

Figure 9 : Resistanc iotics [N > 55]

The above graph in F istance profiles of the

most frequently used g Amikacin showed the
overall lowest percent susceptibility at 92.1%.
In the NICU however, ation 9.8% of the time.
The antibiotics with uroxime, Cefotaxime,
Penicillin, Ampicillin a a4 - ‘and 13.9%, respectively.

ity at 82.7% and

49.6% respectively. S —— g
INTEGR| PROCEDAMUS |

Gentamicin which formed part of the most prescribed first line antimicrobial combination was

noted to have a percentage resistance point of 67.3% and a percentage susceptibility point of

31.3%.
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The figure below shows a representation of all antibiotics used during the study period on
organisms isolated in decreasing order of resistance and increasing order of susceptibility. The

figure also shows the variations noted in intermediate susceptibility and resistance amongst

isolates.
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Table 4: Cross tabulation of Most Frequently Prescribed Firstline Antimicrobials
against Gentamicin Susceptibility

CROSSTABULATION OF MOST FREQUENTLY PRESCIBED FIRSTLINE ANTIMICROBIALS
AGAINST GENTAMICIN SUCEPTIBILITY

Gentamicin
- | R S
FIRST LINE ANTIBIOTIC  Amikacin 0 0 1 0
PRESCRIBED Amikacin 5 0 8 2
Flucloxacillin
Amikacin 0 0 1 0
Tobramycin eye drops
Ampicillin 11 1 22 8
Cefotaxime
Ampicillin 16 1 46 31
Gentamicin
Cefotaxime 0 0 1 0
Flucloxacillin
Cefotaxime 0 0 1 0
Gentamicin
Ciprofloxacin 1 0 0 0
0 1
2 0
1 0
0 0
1 0
Total 84 42

Gentamicin susceptib escribed revealed that

46 (49%) out of the icillin gentamicin was
prescribed as first | to gentamicin. The

antimicrobial has inter asion when prescribed

as first line in con@rl

was 34%. The study datéﬁed that 16 (17%) out of 94_t|

when prescribed

tamicinjwas used as first

-

line antibiotic in the NICU, an"umlcroblal sF n%%eqmg-for Gentamicin was not conducted

on the isolated organism.
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Gentamicin was most frequently prescribed in combination with Ampicillin as first line
antibiotic in the NICU. However, it was also prescribed in combination with Cefotaxime and

X-penicillin.

Table 5: Crosstabulation of Most Frequently Prescribed First Antimicrobials Against
Ampicillin Susceptibility

CROSSTABULATION OF MOST FREQUENTLY PRESCIBED FIRST ANIT MICROBIALS
AGAINST AMPICILLIN SUCEPTIBILITY

Ampicillin
- I R S
FIRST LINE ANTIBIOTIC Amikacin 0 0 1 0
PRESCRIBED Amikacin 5 1 8 1
Flucloxacillin
Amikacin 0 0 1 0
Tobramycin eye drops
Ampicillin 10 0 26 6
57 9
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
Total 101 16
revealed that 57

Ampicillin susce;@iros
piciIIinJ gentamicin was

(61%) out of the 94 ti t th_g_ﬂtibiotri combinatio

~——1 INTEGR| PROCEDAMUS I'—
prescribed as first line the microorgan& Eoﬂ@ngesiétant‘to"Ampicillin. Ampicillin was
prescribed in combination with Cefotaxime 42 times, and 62% of the time the organism isolated

was resistant to ampicillin. Organism isolated had intermediate susceptibility to Ampicillin on
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one occasion when prescribed as first line in combination with gentamicin was used when the

organism showed intermediate susceptibility.

Ampicillin sensitivity percentage when prescribed with both gentamicin and cefotaxime was
11%. The study data also revealed that 37 (27%) out of 137 times Ampicillin was used as first
line antibiotic in the NICU, antimicrobial sensitivity testing for Ampicillin was not conducted

on the isolated organism.
Table 6 : Crosstabulation of Most Frequently Prescribed First Line Antimicrobials
against Cefotaxime Susceptibility

CROSSTABULATION OF MOST FREQUENTLY PRESCIBED FIRST LINE
ANTIMICROBIALS

FIRST LINE ANTIBI
PRESCRIBED

=2 Ampicillin

- el

Total

Cefotaxime susceptibility cross tabulated against first line antibiotic prescribed revealed that

14 (33%) out of the 42 times that the antibiotic combination of Ampicillin Cefotaxime was
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prescribed as first line the microorganism isolated was resistant to Cefotaxime. Cefotaxime
was prescribed in combination with Gentamicin 2 times. The study data also revealed that 29
(66 %) out of 44 times Cefotaxime was used as first line antibiotic in the NICU, antimicrobial

sensitivity testing for Cefotaxime was not conducted on the isolated organism.

4.8 Qualitative Results

Table 7 - Socio demographics of health care professionals

Demographic

Age (yrs.) Sex occupation Work experience Years in health
care
24 female Lab tech <lyr 1-2 yrs
47 >10 yrs
26 1-2yrs
30 3-5yrs
25 3-5yrs
27 1-2yrs
23 <lyr
28 3-5yrs
22 1-2yrs
30 >10yrs

Initially a total of 20 e NICU as well as the

Microbiology Ia@nvited 0 fta
discussions. Six lab tegﬂ:iarfs nd-microbiologists—de
N R TEGR] PROCEDA

schedules and sample backlog in the labs and“were unable to honour rescheduled interview

focused group

account of busy work

dates. Three NICU nurses invited were unable to join the Focused Group Discussion due to

high work load and patient emergencies.
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In-depth interviews were carried out amongst 5 healthcare workers and one focused group
discussion was carried out amongst 5 health care professionals. The Healthcare professionals
constituted (n=5, 50%) NICU nurses (n= 3, 30%) microbiologists and (n= 2, 20%) laboratory
technicians working in the Microbiology lab. Majority of Health care workers (n= 7, 70%)
interviewed were between the ages of 20-29 years. More than half (n= 7, 70%) of the
Healthcare workers interviewed have worked in this facility for between 1-5years with the
remaining minority (n= 3, 30%) having under 1 years’ experience. Sixty percent (60%) of

participants were female with the remaining 40% being male.

Important themes that emerged from the interviews and focused group discussion with Health

care professionals wh anisms and taking care

of patients with MDR

1. The understan esistance

2. Existing facto spitals and in the

communities
3. Possible inter ommunities

4. Factors in plac crobial infection

THEME 1: TH ITIONS OF

Definition
The phenomenon of multidrug resistance was conceptualized amongst respondents as
microbes building an opposition or resistance to at least 2 classes of antimicrobials. The

knowledge of this concept was very general and not exceptionally in-depth.
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“They are organisms that build resistance to drugs .

(Lab Technician, 1-2yrs experience)

s

“Is it when particular bacteria are able to resist let’s say different classes of medication.’

(NICU nurse, 3-5 yrs. experience)

“..... Multidrug resistance occurs with resistance being seen in more than 2 antibiotic
classes”

(Senior microbiologist, >10yrs experience)

First encounter and Frequency of encounter with MDROs
Accounts of interviewees revealed that there is an increase in frequency of encounter of such

organisms cultured in the lab ase in morbidity and

mortality associated

“...Yeah, yeah. It was the case but for one

particular patient, he I think it was E. coli.
We used all the antibig ere resistant but that
was not the case for s¢ all the antibiotics
were resistant”

(Lab Technician, 3-5

“So, I think the baby ¢
possible to keep the ot

ere trying as much as
2 started with ampicillin

and gentamicin then h, was better so

deteriorating, we change amﬂ] g&aﬁd—%ntamewm illin and amikacin. .......

| E :
But both passed away after initiating flucloxaﬂHEan amikacin”

(NICU nurse, 3-5 yrs. experience)

“Well, TB gene expert, TB gene expert is what makes me aware of that. Also, ESBL and

MRSA. Frequency is Maybe once in three days ...."”
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(Senior microbiologist, >10yrs experience)

“First encounter was this isolate, proteus, the amikacin and some of the antibiotics, it was
like sensitive and at the same time resistant. That’s the intermediate.... But normally we have
a ruler. So, after you're about to read the plate, you measure. Each of them if it’s resistant it
has a dimension. The sensitive ones have theirs as well as the intermediate ”

(Lab Technician, 1-2yrs service)

THEME 2: EXISTING FACTORS CONTRIBUTING TO DEVELOPMENT OF MDR
IN THE HOSPITALS AND IN THE COMMUNITIES

Community factors
The existence and persistence of taking ‘over the counter’ medication was noted from

discussions to be a maj DROs in the

community.
“Personally, | think t ibed drugs like
anytime they feel unw , 2yrs work
experience)
THEME 3: FACTOF ULTIDRUG
RESISTANT ANTI

According to Healthcs vent the development

of MDR were noted ta

“Well, I've not se
study no one hasire

experience in health)

“.... there are more processes in place for adverse drug reactions and none for MDRO

reporting in this facility.” (47yrs, microbiologist, >10yrs work experience)
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THEME 4: POSSIBLE INTERVENTIONS TO PUT PLACE IN THE FACILITY AND
IN THE COMMUNITIES

Education, awareness and Prescriber retraining

The thoughts garnered from the Healthcare workers reflected that educating the public and
creating an awareness was the primary way of introducing the concept to the community and
promoting understanding amongst health care workers, providing a framework and guidelines
for antimicrobial stewardship was also recommended as a possible intervention to prevent the
emergence of MDROs in both the hospitals and community at large.

“Yeah, | mean to raise awareness, people are always talking about the disease, disease but
then they are not talking about the fact that the patient is not getting well and actually that is

not on the doctors’ part bu alk about that.” (22yrs,

Lab Tech, 1-2yrs expe
“I think always they s for us to know which

isolate which bacteria ble to get that type of

i3]

bacteria, we’ll be able'te

(26yrs, Microbiologis

Adequacy of antibiot
The issue of inadequa
3 T: [ erating procedures was
“We not coming up revi ‘our data. Maybe if we wo elup with reviewing all our

labs, we know that %ahnodvﬁgrygﬁlﬁ!aﬁﬂﬂﬁﬁﬁwﬁa ly working for our babies

then we know that we are stopping ampicillin and gentamicin as our first line then we start

factor leading to MD

emphasized

with our second line.”

(NICU nurse, 4 years’ work experience)
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4.9 Conclusion

In this research, | discovered that 18.5 percent of new born blood samples had MDRO blood
culture positive. Negative for coagulase although the specific pathogenic function of
Staphylococcus species could not be identified, they were the second most usually isolated
gram-positive bacteria. Members of the Enterobacteriaceae family (Pseudomonas species,
Enterobacter species, Klebsiella species) were the most often isolated Gram-negative bacteria.
The isolated bacterium showed very strong resistance to ampicillin/gentamicin and
ampicillin/cefotaxime combinations, while showing comparatively high sensitivity to
Amikacin.

The qualitative results surmised healthcare workers interviewed were aware of the presence

and existence or MD unter with MDROs in

recent times. The stu anage and curb AMR
are insufficient. The d mitigate the current
situation of AMR in ness creation activities

and provider in-servic

INTEGRI PROGEDAMUS
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CHAPTER FIVE

DISCUSSION
The goal of this study was to investigate multidrug-resistant-organism bloodstream infections

in the Greater Accra Regional Hospital's Neonatal Intensive Care Unit (NICU).

5.1 Demographic Distribution

In a tertiary hospital in the Greater Accra region of Ghana, a total of 195 cases of multidrug
resistant bacterial isolates were identified from 1,043 NICU samples taken throughout the year.
The patient samples consisted of (n = 88, 45.1%) females and (n = 107, 54.9%) males. A recent

multicenter prospective cohort study conducted by Labi et al. (2021) in Korle-Bu Teaching

hospital and 37 milit of (n = 1878, 45.3%)

females and, (n =226 sand (n =680, 53.5%)

males respectively. A ity were also at risk of

sepsis (AROS). The one day after birth.

Approximately 90% a owing birth, and about
96.9% of patients wer: y conducted by Yadav
et al. (2021) in the NI 82.4% of patients seen

with neonatal blood st

5.2 Antimicrobi@gtibih q

In this study it was founftﬁeram n.egatlve organisms-fe majority of all cultured
TEGR| PROCEDAMUS I

multidrug resistant organisms from the NICU samples taken, which are a significant cause of

neonatal blood stream infections. Gram negative rods such as Klebsiella spp, E Coli, Klebsiella
Pneumoniae, Pseudomonas spp and Pseudomonas aeruginosa contributed a total percentage

of (83/195) 42.6% of all MDROs cultured. A similar study conducted in the NICU of Korle-
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Bu Teaching Hospital (KBTH) by Enweronu-Laryea and Newman, (2007) showed similar
findings with gram negative bacteria such as Klebsiella spp, E Coli, Pseudomonas spp and
Enterobacter spp causing 54% of infections. Research conducted by Yadav et al., (2021) in
Nepal also showed gram negative rod Pseudomonas spp had contributed to 78.4% of positive
cultures followed by Coagulase negative staphylococci contributing about 23.0%. Out of 195
MDRO cultured, Staphylococcus aureus was responsible for (20.51%) of the samples which
shows differing findings to work done in KBTH by Enweronu-Laryea and Newman, (2007)
which recorded isolation of Staphylococcus aureus at 10.7% and 10.8% in 2002 and 1992
respectively. Findings similar to other research work conducted as a systematic review of data
in sub-Saharan Africa which shows that Staphylococcus aureus accounted for 25% of culture

positive bacteremia o cted by (Sharma et al.,

2013) showed that S % of culture isolated

bacteria.

Another study also s S) contributed a much
higher percentage of ch as Staphylococcus
hemolyticus and Stap 9 % that is 10.8% and
5.1% respectively. Enweronu-Laryea and

Newman, (2007) Coa ' not isolated in 1992

however in 2002 it accou
-

coccus. Further r.es%

revealed CoNS accounte f‘oﬁﬁ%ﬁkﬂﬂ@ﬁ%“g

(EOS) (59.1%) and late onset infections (LOS) (52.8 percent). The study does not show the

ed gram-positive
|

Labi et al., (2016)

ted in the same facility a de :

in early onset infections

same alarming trend of the rise of CoNS however it shows that CoNS is the second most

common gram-positive coccus in the NICU. The pathogenicity of CoNS is usually called in
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question as it is considered a skin contaminant that is found in blood due to inappropriate skin
preparation prior to blood cultures rather than a pathogenic cause of Blood stream infections.
Work done by Labi et al., (2021) showed case fatality rates of CoNS infection similar to culture

negative Neonates.

5.3 Most Frequently Prescribed First-Line Antibiotics

The majority of bacteria identified were found to be resistant to the first-line medicines. Most
organisms cultured were resistant to gentamicin and ampicillin; however, Ampicillin and
Gentamicin were the most commonly administered antibiotics combination as first line in the
NICU, accounting for 58 percent of all prescriptions for patients with blood cultures

with MDRO infections. ewman, 2007 showed

that in the KBTH NI ceptible to gentamicin

ampicillin and clox prescribed first line
antimicrobial combin oint of 65.63% and a
percentage susceptibil e above sited work are
similar to the work co oup B Strep) had a low
percentage amongst is the low levels noted in
a metanalysis done in he samples were found
to have Streptococcus 7 , (2017) shows a 25.5%
carriage rate of Group B Si -

| EEL P
Amikacin showed the ove aﬂﬂwmwm&/q

nd the highest percentage
susceptibility at 92.11%. In the NICU Amikacin was used as a first line medication 10.5% of
the time. The antibiotics with the lowest percentage sensitivities were noted to be Cefuroxime

(5.77 %,), Cefotaxime (9.09 %,), Penicillin (11.76 %,), Ampicillin (13.45%) and Ceftriaxone
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(17.24%). Ciprofloxacin and Vancomycin showed the second and third highest percentage of

susceptibility at 81.29% and 51.75% respectively.

Prematurity was the most prevalent diagnosis linked with newborns with MDROIs in this
study, accounting for 29 percent of the cases, followed by neonatal sepsis and acute respiratory
distress, which accounted for 24 percent and 17 percent of the cases, respectively. Birth
asphyxia was the fourth most common diagnosis associated with NICU admissions who had
multidrug resistant organism infection contributing a total of 15.4% of all admissions with
MDROIs. A study by Abdul-Mumin et al., (2021) conducted in Tamale Teaching hospital also
showed similarly that Preterm delivery problems (49.6%) and birth asphyxia (21.7%) to be

some of the leading ¢ iod. Prematurity tends

to increase length of s vere morbidity.

In this study, the mul 18.7%, comparable to
similar studies cond ound a 21.9% culture
positivity. A study co wed an overall culture
positivity rate of 24.2 same facility and have
shown a significant ris ed however the first of
its type in GARH s a vely on existing data to

reveal trends. There i ams (ASP) in all

1
hospitals. To conser y of the current antibiotics an velopment of AMR,

ASPs are a very essential steﬁﬂﬁaﬁiiﬁmﬁ)n&g%g{o Dramowski et al., (2020)
Neonatal units must first be enabled to measure and monitor trends in their antimicrobial usage
in order to create robust and effective ASPs and to provide locally suitable treatment guidelines,

institutions need data on pathogen profiles and AMR trends. This Study found the most
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frequently prescribed antibiotic and the AMR trends and infectious organism isolates in the
NICU. this provides a foundation for more extensive AMR research and the development of

ASPs in the facility.

5.4 Morbidity and Mortality Associated with Multidrug-Resistant Organisms

The antimicrobial resistance (AMR) crisis refers to the rising global occurrence of infectious
ilinesses affecting humans that are resistant to all known antibiotics. As noted in an earlier
study as the incidence and scope of both disabling and deadly illnesses rise, this catastrophe
will have a disastrous impact on human civilization (Michael et al., 2014). In this study
morbidity associated with AMR in the NICU is 18.7% and the case fatality rate associated with

patients in the NICU ARH was found to be

about (51/195) 26.2 % MR according to this

study was over use dship frameworks for
antibiotic monitoring t required is another
pertinent and obvious al., (2014) support the
conclusions that anti use has resulted in
widespread, strong, an rld. As aresult, today's
AMR rates are on the of pocket for services
in hospitals are very ding to longer stays in

hospitals and reduction i d that a staggering total of

tland did not have

dﬁg?&ﬁﬁjlepmﬁ@ms und 1o be on the first day

of life comparable to studies conducted in low and middle income countries show that earl

about 97.5% of pa

insurance coverage. The

onset neonatal sepsis dominates the conversation on neonatal blood stream infections. In a

study conducted by Sharma et al., (2013) it was noted that 63.35% of the total number of
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isolates causes early onset neonatal sepsis. However late onset neonatal sepsis as seen in a
study conducted by Mudzikati and Dramowski, (2015) showed that the pattern of late onset
sepsis was associated with horizontal infection transmission involving hospital acquired

infections and were by and large preventable.

5.5 Impact of BSIs on Cost, Length of Stay and Case Fatality

In this study the duration of hospital stays ranges between 1-73 days with a median of 11 days.
These findings were similar to findings from research conducted by Labi et al., (2021) which
showed a median duration of stay for neonates with Blood stream infections to be 14 days.
Another study conducted by Mudzikati and Dramowski, (2015) showed a median hospital stay

duration of 15 days. ciated with late onset

neonatal sepsis, partic sepsis. Research work

conducted on cost an showed an association
between neonatal Blo spital bills as well as
longer duration of sta sistant organisms incur
higher expenses ($6 imicrobial-susceptible
organisms (Cosgrove,
The case fatality assoc as 24.1% comparable

to the case fatality rate

Korle-Bu Teachi@t
resistance is higher in thi which is cause for increased i

INTEGRI PROCEDAMUS.

by Labietal., (2021) in

rate of Multidrug

5.6 Knowledge of MDROs amongst Health Workers
The study showed that healthcare workers had acceptable knowledge of MDROs. A few did

not have adequate information on MDROs. Research by Kose and Colak, (2021) showed that
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following graduation, further training may be critical in minimizing antibiotic overuse which
is a contributory factor to MDROs. Overuse, self-medication, overcrowding, and lapses in
cleanliness or poor infection control management are all general risk factors for the

development of resistant bacteria in hospitals and the community (Fair & Tor, 2014).

5.7 Factors Contributing to MDROs

In 2004, just 1.6 percent of medications in clinical development by the world's 15 major pharma
corporations were antibiotics, according to work done by Dougherty and Pucci, (2011). From
this research conducted, one of the main factors notably absent from responses was the lack of

adequate back up antibioti armaceutical companies in

developing new anti ick et al. (2016) the

antimicrobial discove plem of antimicrobial
resistance, pharmace tant to research new
antibiotics due to a numbe Klein et al., (2018) shows
that antibiotic consu )y 68 percent and the
sharpest increase was e 15-year period. This
exponential increase is esistance that has been
seen in LMICs. The lai e £ rveillance ant missing component

of the fight against AMR | jy- sitesWork done a et al., (2021) showed that

the implementati@g_uality manag \ S, standardiz
| ‘ e |
training, together-with fcﬁum F@gmbﬁlﬁﬁ:ﬁﬁﬂﬂﬂ] ced laboratory standards

and bloodstream infection control.

The current study also noted that educating the public and raising awareness were the primary
methods of introducing the concept to the public and promoting understanding among health
care workers. Providing a framework and guidelines for antimicrobial stewardship was also
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suggested as a possible intervention to prevent the emergence of MDROs in both hospitals and

the general public.

5.8 Measures in Place to Prevent Antimicrobial Resistance

The qualitative results aspect of the study revealed that the measures in place to address
antimicrobial resistance in the Greater Accra Regional Hospital were inadequate. The
interventions that exist in literature as strategies to handle AMR according to work done by
Murray et al., (2022) tend to fall into five main groupings. Majority of these groupings were
noted in the responses gathered in the qualitative results. The First of which is the principle of
infection control and prevention. This encompasses both hospital-based measures of infection

control and preventio n water, sanitation and

hygiene. The study re t infection control and

sanitation was one of nsmission both in the
hospitals and the com is placed on educating
the public on the exist n techniques.
The second principle 3 through vaccinations.
Vaccine development or antibiotics and is a
crucial player in the f as described by WHO
only S pnemoniae has od of preventing AMR
was not mentioned or discus e third gtiategy is to reduce
human exposure t i antibiotic misuses .'The direct causal
| el
link of animal related-antibiofié exposite |pm—ﬂh“d5[u y conducted by Wu et al.,
(2013) on ESBL (extended spectrum beta-lactamase) positive E. coli isolates from both animals
and humans noted that efforts in public health should be maintained at controlling human to

human transmission as Animal served as a reservoir.
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The fourth strategy to minimise the development of AMR was the misuse of antibiotics that
are not necessary to improve human health. For instance, in the case of viral infections there is
a lot of antibiotics misuse when clinicians are unable to differentiate between bacterial and
viral infections. In this regard work done by van Houten et al., (2017) to externally validate a
protein-based assay differentiating bacterial from viral infections in children with lower
respiratory tract infection revealed potential to reduce antibiotic misuse. The fifth option to
prevent AMR is to improve upon development and access to second line antibiotics in areas
without access the study revealed that there is a general paucity of measures in place to prevent
the rise of AMR in the GARH. According to Healthcare workers interviewed the factors in

place to prevent the development of MDR were noted to be few and insufficient at best. A

study conducted by ( n prevention measures
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CHAPTER SIX

6.1 Conclusion

This Study was conducted to assess multidrug resistant-organism Bloodstream infections in
Neonatal Intensive care unit (NICU) in Greater Accra Regional Hospital in Ghana. The
prevalence of Multidrug resistant organism blood stream infections was 18.7% in the NICU of
GARH. Within the NICU the most frequently prescribed first line antimicrobials to treat
infections were ampicillin and gentamicin, accounting for 58 percent of all prescriptions for
patients with blood cultures with MDRO infections. The Antibiotic susceptibility profile
revealed that the most commonly isolated organism causing MDRO infections in the NICU

was Staphylococcus a ibed antibiotic showed

a resistance point of DRO infections in the

NICU was 24.1%. The adequate
The findings show the e.need for extensive health
education for both p )blem of antimicrobial
resistance that exists i search work conducted
by Michael et al., (20 st-antibiotic’ era as far
back as 2013, the W lire in 2014. AMR and
MDRO are no longer ¢ are a now public health
emergency requir@ﬂ@pt attention'T sector, countr d-the world at large.
The issue of MDRO in tmwa ﬁ %ﬁ@rmﬂ__ the much larger problem
occurring in our communities and hospitals nationwide and on a much more global scale.

This Study was conducted to keep the conversation about antimicrobial resistance and
multidrug resistance going. Standard empirical therapy is unlikely to improve the outcome of
BSIs in poor and medium income countries due to the variety of etiologic agents and the high
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probability of antibiotic resistance. Access to dependable clinical microbiologic services would

be required for such advancements.(Labi et al., 2021)

6.2 Recommendations

1. According to the findings of this study there is a need for the NICU in collaboration
with the microbiology department to have an in-depth evaluation of the current first
line antibiotics in the NICU of GARH due to high levels of antimicrobial resistance
against current first line options.

2. The Management of the GARH, to bridge the knowledge gap amongst both health care
providers and community is recommfznded to organize in-seD/ice training and health

promotion act d the general public

respectively.
3. The managem he heads of the NICU
develop and rporated into routine

practice in the f AMR.

6.3 Importance of the
This research project i ce in such a vulnerable

population neonatal I1CL study opens the door for

further work to b@ut on ex

this population that will ﬂm—ﬂé&gcﬂ and gﬁbaLsdenﬁf"
! I

le specimen within

unity. This study shows

k [%}? DAMUS
AMR patterns in the NICU during the height of the Covid-19 pandemic. The Mixed method
approach of using both qualitative and quantitative methods provide data that complements
each other and hence improving upon the authenticity of the work done. Interviewing health

care professionals who come into contact with and are familiar with isolating and culturing
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such organisms and also caring for patients with such organism infections provides an in-depth

view of the experiential knowledge of MDROs and not only quantitative analysis of figures.

PROPOSED AREAS FOR FURTHER RESEARCH
This initial research endeavor provides the platform for future research endeavors that build
up on the findings of this study.

e A more extensive review of all types MDROs over a longer period to make

comparison over time periods.

e A study on MDROs cultured in the emergency room over time in the GARH.

6.4 Limitations of th
The time period of re ime to show AMR
patterns before and a on specifically of
blood cultures. The st t be generalized to

other facilities
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APPENDIX A: PARTICIPANTS INFORMATION SHEET

Title of Study:
MULTIDRUG-RESISTANT ORGANISM AT THE NEONATAL INTENSIVE CARE UNIT

(NICU) IN THE GREATER ACCRA REGIONAL HOSPITAL IN GHANA

Introduction:
My Name is Abena Odurowaa Yeboah, a Masters student of University of Ghana, School of
Public Health. I am the Principal Investigator (PI). I am responsible for the activities of this

project and can be contacted via email at odurowaayeboah@gmail.com.

Background and Pu
This research topic ction at the neonatal
intensive care unit in eing carried out seeks
to assess the burden a s and influences of this

phenomenon and prop

Nature of research:
The study is intereste sing trend of microbial
resistance that is changing
This study is a m

|
The qualitative aspect i

professionals involved in the diagnosis and treatment of multidrug resistant organism infection

in the neonatal ICU and Microbiology lab.
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Participant’s involvement:

Duration /what is involved: Participants in this study who partake in the In-depth
interviews will spend about 40 minutes of their time. Participants involved in the
Focused group discussion with spend about an hour.

Potential Risks: Partaking in this study will not involve any risk to the participants
involved.

Benefits: There will be no direct benefits to the study participants for volunteering
their time to this study. The findings of this study will however enrich the scientific
community at large, influence the choice of antibiotics and improve upon antibiotic

stewardship within the NICU of Greater Accra Regional Hospital.

Costs: There nvolved in this study.
Nevertheless,

eir participation in the

Confidentiali -int Wi nfidential. Participant
identification dings from interview
sessions and al investigator only.
Voluntary p ‘to withdraw from the

study at any ti

Outcom@dbac '
community, the Lﬁﬁm
— WNTEG

a[ﬂc EDAMUS
Funding Information: This study is-fully-funded by the prlnC|paI investigator (PI).

ith the scientific

WhICh the data was collec

Provision of Information: Participants will be given copies of the information sheet

as well as consent forms after signing
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Kindly note that for further information you can contact

Dr Abena Odurowaa Yeboah, 0547587478, odurowaayeboah@gmail.com

Nana Abena Apatu, 0503539896, ethics.research@ghsmail.org
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APPENDIX B (CONSENT FORM)

CONSENT FORM
STUDY TITLE: MULTIDRUG-RESISTANT ORGANISM AT THE NEONATAL
INTENSIVE CARE UNIT (NICU) IN THE GREATER ACCRA REGIONAL HOSPITAL
IN GHANA

PARTICIPANTS’ STATEMENT

I acknowledge that I have read or have had the purpose and contents of the Participants’
Information Sheet read and all questions satisfactorily explained to me in a language |
understand (English, Twi) | fully understand the contents, give permission to have my audio
recorded and acknowledge any potential implications as well as my right to change my mind

(i.e., withdraw from the research) even after | have signed this form.

I voluntarily agree to

Name of Participant..

INTERPRETERS’ S
I interpreted the purpc Sheet to the afore
named participant to t
proper understanding.
All questions, appropriate clari é : ere also duly

INTEGR| PR r:cEr:mﬂJE
Name of Interpreter...............00oocoi F H
Signature of Interpreter............................. OR Thumb Print .........ccoooviiiiiiiiiee.
Date:...oooveiiiiiiii.
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STATEMENT OF WITNESS

I was present when the purpose and contents of the Participant Information Sheet was read
and explained satisfactorily to the participant in the language he/she understood (English,
Twi ).

I confirm that he/she was given the opportunity to ask questions/seek clarifications and same
were duly answered to his/her satisfaction before voluntarily agreeing to be part of the

Research.

INVESTIGATOR’S

I certify that the partic ‘ N amplé 0 read-an n about the study. All
Questions and clarific

Researcher’s name: ..

84



University of Ghana http://ugspace.ug.edu.gh

APPENDIX C (DATA EXTRACTION FORM)

NICU Research Data extraction form

No | Age | Sex | Location/ | Diagnosis Date of Date of 1% | Organism(s) Antibiotic Antibiotic Antibiotic Dayson | Outcome of
(days) Address diagnosis culture isolated resistance susceptibility prescribed | admission | management
profile profile

~—1 INTEGR] PROCEDAMUS E—""

g
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APPENDIX D: INTERVIEW GUIDE

2. Are you: (please tick as necessary) o Male o Female

3. What is your professional background?
o Neonatal ICU Nurse
o Lab Technician/ Microbiologist
o Pediatrician/Neonatologist/ Medical officer

0 Other: (please describe)

4. How many years o
o<1 Year
o 3-5 Years

o >10 Years

5. Experience in Heal
o<l Year
3-5 Years

o>10 Years

Guiding questions

them?

e How do you think these infections come about?
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How concerning do you think these infections are to patients and healthcare workers?
And why?

What factors do you think are contributing to this phenomenon?

Do you think the antibiotics we have are adequate to handle the current climate of
infection?

In your experience during your practice, how much have the frequently used
antibiotics changed over time?

In your view what is the antibiotic situation in your facility?

What factors are in place to curb this in our communities and in our hospitals?

What else can be done to curb this emerging problem?
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FOCUSED GROUP DISCUSSION GUIDE

Participant ID: ............

Please answer the following questions in the spaces provided, circle or tick the most

appropriate options.

LAQE:

2. Are you: (please tick as necessary) o Male o Female

3. What is your professional background?
o Neonatal ICU Nurse
o Lab Technician/ Microbiologist
o Pediatrician/Neonatologist/ Medical officer

o Other: (please describe)

5. How many years 0
o<1 Year
o 3-5 Years

o>10 Years

6. Experience in Heal
o<l Year
3-5 Years
0>10 Years

Round of Introductic

e First, I'd like eve

Introductory qtiestl

I am just going to glve you ﬂ{ﬁﬂi.ﬁ&&@ﬁﬂm

and/or managing a neonatal patient with Multldrug resistant infection. Is anyone happy to

xperience of diagnosis

share his or her experience?
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Guiding questions

e What is multidrug resistant organism infection?

e What was your first encounter with this and how often do you come into contact with
them?

e How do you think these infections come about?

e How concerning do you think these infections are to patients and healthcare workers?
And why?

e What factors do you think are contributing to this phenomenon?

e Do you think the antibiotics we have are adequate to handle the current climate of
infection?

e In your experience during your practice, how much have the frequently used
antibiotics changed over time?

e Inyour view wh

e What factors our hospitals?

What else ca

Concluding questio

e Of all the things

issues you would

most important

infection?

Concluding remarks

Thank you for taking ctive discussion; your

input will be quite use n Please speak with me

later if there is anything'y about. I'd like to remind

completed personal-info aﬂ\hﬂ!ﬁﬂ—rﬁﬁﬁﬁﬁﬁﬂ;ﬁjﬁ

you that any com@ﬁ remain | mous in
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APPENDIX E: ETHICAL CLEARANCE

GHANA HEALTH SERVICE ETHICS REVIEW COMMITTEE
In case of reply the PEALT Research & Development Division
number and date of this Ghana Health Service
Letter should be quoted. P. O. Box MB 190

Accra
‘ Digital Address: GA-050-3303
et Mosihe Our Guneeca Mob: +233-50-3539896
My Ref. GHS/RDD/ERC/Admin/App ‘ﬁﬁ- [ L8 Tel: +233-302-681109
Your Ref. No. Email: ethics.research@ghsmail.org

21° March, 2022
Abena Odurowaa Ycboah
P. O. Box YK 465, Kanda, Accra

The Ghana Health Service Ethics Review Committee has reviewed and given approval for the implementation of
our Study Protocol.
GHS-ERC Number GHS-ERC 035/01/22

Project Title Multidrug-Resistant Organism at the Neonatal Intensive Care Unit (NICU)
and Pediatric Intensive Care Unit (PICU) in the Greater Accra Regional
IHospital in Ghana

verbally and seven

days in writing : —

Informing E
e Informing tl escarch findings.
e Please note: is invalid.

The ERC may obse! 0 18 ) ter implementation.

approved protocol
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