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OPERATIONAL DEFINITIONS

Healthcare associated infections: infections that develops in a patient 72 hours or more
after admission to a hospital and within 10 days after hospital discharge or
within 48 hours after insertion of an indwelling device, such as a urinary
catheter.

Respiratory healthcare associated infections (HAISs): new onset of fever ( >38°C) or
hypothermia ( <35°C) with new onset cough, sore throat or other respiratory
symptoms not present at the time of admission occurring after 72 hours of
hospitalization.

Nosocomial infections: refers to those infections associated with admission in an acute
care hospital

Patient-days: total number of days of hospitalization for all patients at risk (i.e., the sum

of the number of days that each patient was admitted during the study period)

Incidence rate: the number of new respiratory HAIs divided by the number of patients at

risk during the study period

Incidence density: the number of new respiratory HAIs divided by the number of patient-

days at risk during the period of surveillance (study period)

Xvii



ABSTRACT

Respiratory pathogens are highly transmissible in hospital settings, especially those
without adequate infection prevention and control (IPC) programs. Although rates of
healthcare-associated infections (HAI) in Kenya are suspected to be high, little data exists.
Respiratory HAIs was evaluated from 1% September 2009 to 31% July 2010 in three
hospitals in Kenya to determine the incidence of, and the risk factors associated with
respiratory HAIs. During the study, in each of the selected wards, patients with respiratory
HAI were identified, as any patient who developed new fever (>38°C) or hypothermia
(<35°C) in the hospital (>3days after admission) with concurrent clinical features of acute
respiratory infection. Nasopharyngeal and oropharyngeal specimens were collected from
these patients and tested by real-time reverse transcription polymerase chain reaction for
eight viruses. No follow-up occurred after patients were discharged. From September
2009 to July 2010, a total of 406 patients identified with HAIs, were recruited, of which
155 (38.2%), had respiratory HAIs. The overall incidence of respiratory HAI was 0.80
infections per 1000 patient-days, with the highest incidence in the ICUs’ (5.5/1000
patients days) followed by the eye ward (3.3/1000 patients days). Of all specimens
analysed, 56 (42.1%) had at least one respiratory virus identified; 73.2% of all positive
viral specimens were identified in patients <5 years old. Respiratory viral HAI were
prevalent 79 (49.1%) in the patients’ <5 years admitted in hospitals in Kenya, of which
RSV was the most prominent. Respiratory HAI was associated with the type of ward the
patient was admitted, age of the patient and having a central line catheter in situ. Adjusting
for age and hospital, patients in ICU had 12.6 (95% confidence interval 4.7-33.9) times
greater odds (p<0.05) of respiratory HALI. In conclusion, respiratory HAI is common in

children <5 years of age and patients admitted in the ICU.

This gives an indication of the magnitude of the burden imposed by respiratory HAI in
these groups of patients, and it should lead to increased efforts by healthcare workers to
adhere to strict infection control measures to limit the spread of these infections in these

patients’ populations.
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CHAPTER ONE

INTRODUCTION

1.1 Background Information

Healthcare-associated infection (HAI) is a major health problem in both developed and
developing countries. The occurrence of HAI is a threat to the health and safety of both
patients and health care workers (HCWs). HAI infection rates are considered as an
indicator of the quality of health care and also the appropriateness of infection control

measures (Lazzari et al., 2004) in hospitals.

A study by Allegranzi, (2011) the World Health Organization Patient Safety, and
colleagues showed that HAI in developing countries occurred in 15% of patients’
admissions (Allegranzi et al., 2011). This is twice the HAI rates in developed nations.
HAI are adverse patient events that affect approximately 2 million persons annually in
USA (Edwards et al., 2008).These infections are associated with increased morbidity and
mortality as well as increased length of stay and costs of care (Danchaivijitrmd et al.,
2005).

In 2011, Allegranzi noted, HAI was poorly recorded in some regions, especially in Africa
and in the western Pacific region (Allegranzi et al., 2011). However, scant data suggest
that in resource-poor settings, HAIs occur for 10-30% of all admissions (Pittet and
Donaldson, 2005b). Major international health organizations have advocated the urgent
need for research to assess the burden and implications of HAI in developing and
transitional countries (WHO., 2007).

Respiratory infections accounted for more than 6% of the total global burden of disease

in 2002 and represented the second most common cause of HAIs (Mizgerd, 2006).



A substantial number of viruses, bacteria and fungi are capable of causing respiratory HAI
(Eickhoff, 1994). The possible sources of these pathogens are inside the hospital (infected
or colonised patients, staff and visitors, infective dusts, hospital equipment, ventilation or
air-conditioning systems) and outside the hospital like water, dust from construction or
renovation (Donald, 2007). During the cold weather there is increased transmission of

viral respiratory infections.

An important cause of morbidity and often mortality in most communities every cold
season, respiratory viral infections, especially influenza, pose a special hazard inside
healthcare facilities. Viral infections have a short incubation period and efficient
respiratory spread from person to person; hence they can cause explosive outbreaks of
febrile respiratory illness. The hospital patient population has serious underlying illnesses,
making viral infections more lethal in this setting. Utilization data from health
management information system (HMIS) indicate that respiratory illnesses are the second
leading cause of morbidity in Kenya (Wamai, 2009).

Respiratory viral healthcare-associated infections (RHAI), is a reflection of viral activity
in the community (Vayalumkal et al., 2009). Transmission of viruses in the healthcare
facilities is enabled by close contact of susceptible individuals, inadequate hand hygiene
by healthcare workers and the close contact with other care givers and relatives (Kramer
et al., 2004). A number of viral respiratory infections can be identified easily by use of

tests performed on upper respiratory secretions (Vayalumkal et al., 2009).

There is little surveillance or consistently collected data on respiratory viral HAI in low
and medium income countries. Prevention of respiratory viral HAIs in Kenya has the
potential to save numerous lives each year. The study focused mainly on respiratory viral

healthcare- associated infections.



1.2 Justification of the study

Respiratory infections represent the second most common cause of HAIs, globally
(WHO., 2002). During the past years, there has been increasing interest in the control of
HAI around the world (McDonald, 2006). The major emphasis, however, has been on
bacterial infections, and the role of viruses as cause of HAI has not been well documented,
especially so in developing countries (Dixon, 1978). In US 5% of all HAIs, were attributed
to viruses (Valenti et al., 1980).

In another study, 32% of HAIs in paediatric ward was attributed to viruses (Valenti et al.,
1980). Epidemic spread of certain viruses in healthcare setting has been documented in
US (Saha et al., 2009), and data on the burden of respiratory HAI in developing nation
and more so in Kenya is scanty. Data on respiratory viral HAI in developing countries is
scarce because insufficient funding is usually available for surveys and publication of such
data (Faria et al., 2007).

Lack of information on the number of patients with respiratory viral HAIs, at the health
facilities, their mortality and the associated hospital costs, represents a challenge for
hospital management. There are, however, some very basic measures that may be taken
to reduce transmission in these setting (Darmstadt et al., 2005). Measures to reduce the
burden of HAISs, including respiratory infections, have been clearly articulated.

The available data on HAI focuses on bacterial infections, with incidence of 1.0/1000 days
of blood stream infections (BSI) in the paediatric ward, which was 40 times higher than
that of community acquired bacteria in the same region (Aiken et al., 2011). Providing
data on the magnitude of respiratory viral HAI can help inform clinicians and managers

about the need for specific improvements in IPC practices.

Further, studies have shown that the act of feeding back HAI rate data to staff, even in the
absence of specific IPC interventions, can considerably lower HAI rates (Haley, 1985;
Gastmeier et al., 2006).



This study sought to determine the incidence of respiratory viral HAIs in three hospitals,
identify the pathogens associated with respiratory viral HAIs and examine the risk factors
associated with respiratory viral HAIs in three hospitals in Kenya; Kenyatta National
Hospital (KNH), Mbagathi District Hospital (MDH) and New Nyanza Provincial General
Hospital (NNPGH).

1.3 Statement of the problem

Nasocomial infections are a major public health problem worldwide (Gikas et al., 2004).
Healthcare-associated infections constitute a major safety issue affecting the quality of
care of hundreds of millions of patients every year in both developed and developing
countries (Allegranzi et al., 2007). Even in more highly resourced countries, preventing
transmission of HAIs requires more than mandates, guidelines, or committees; successful
programs rely on multifaceted approaches including education, marketing of key
messages, data feedback, and explicit administrative support (Larson et al., 2007).

Multifaceted Infection Prevention and Control (IPC) strategies-such as staff training,
leadership, data feedback, and resource provision have been shown to reduce rates of HAI,
making IPC an increasing priority in patient and (HCW) safety (Gastmeier et al., 2006;
Aboelela et al., 2007). Improvement in IPC infrastructure is important to stop healthcare-
associated transmission of emerging pathogens (such as avian or pandemic influenza and
multidrug resistance tuberculosis) as well as endemic diseases such as Tuberculosis,

human influenza, pneumonia, and gastroenteritis, among others.

These HAIs occur when microorganisms move from infected patients, healthcare workers
(HCWs), or visitors to susceptible individuals, transmission can occur from patient-to-

patient via healthcare worker hands or commonly touched services).



As part of establishing successful IPC infrastructure, the International Federation for
Infection Control (IFIC) recommends HAI surveillance to raise awareness of
transmission, detect outbreaks, identify problem areas, and help set priorities for infection
control activity (Emori et al., 1991; Ducel et al., 2002; Michael Borg, 2011). Hospitals in
Kenya are likely sites of transmission of infection between hospitalized patients as well

as to healthcare personnel and community members.

In these hospitals, risk factors associated with infection transmission are common,
including limited personnel and environmental hygiene practices, crowded conditions,
limited staffing, improper waste handling and disposal, and a high proportion of patients
with increased susceptibility, e.g., due to HIV, an increasingly elderly (Yokoe and
Classen, 2008). Often, due to overcrowding, patients are cared for on floors, and

sometimes patients share beds with one another.

In addition, friends and family members of patients sometimes provide care to patients

and can be present 24 hours a day in some wards. The result is that large numbers of
susceptible people are exposed to infectious diseases, including respiratory infections,
through large droplets, fomites, including hands, and aerosols (Pittet and Donaldson,
2006; Tellier, 2006).

In Kenya, respiratory and diarrheal ilinesses account for a substantial burden of morbidity
and mortality (Nyandiko et al., 2007). The pathogens that cause these conditions are
readily transmissible in hospital settings, particularly in hospitals with inadequate
infection prevention and control (IPC) infrastructure. Kenyan hospitals face ample
challenges in controlling HAIs (MOH., 2010a). The country lacks dedicated resources and
administrative support for infection control activities in hospitals. Many older hospitals
face physical challenges such as lack of or inaccessible sinks. High patient volumes and
short staffing combine to overwhelm even the most dedicated healthcare professionals
(Gurley et al., 2009).



Although the MoH has long mandated the establishment of infection control committees,
these committees rarely meet and, for most hospitals, there is no standardized infection

control training for healthcare personnel.

Respiratory viral HAI have been documented to cause substantial financial and healthcare
burden in developed countries (Choi et al., 2012; Polverino et al., 2013). However, there
is limited data from Africa, and particularly Kenya, that can indicate the extent of the
problem and the aetiologies of these infections. Little is known about the respiratory
microorganisms causing Respiratory HAIs circulating in Kenya. Documenting the
magnitude of the respiratory HALI in these facilities is essential to help plan the prevention
strategies. Prevention of respiratory HAI in Kenya has the potential to save numerous lives

each year.
1.4 Research question(s)

1. What is the incidence of respiratory viral HAIs amongst inpatients in selected
Kenyan hospitals?
2. What are the risk factors for respiratory viral HAI amongst the inpatients in

selected hospitals in Kenya?
1.5 Study objectives
1.5.1 General objective

To describe respiratory viral healthcare- associated infections amongst inpatients in three
selected hospitals (KNH, MDH and NNPGH) in Kenya



1.5.2 Specific objectives

1. To establish the incidence of respiratory viral HAIs among patients admitted in
selected hospitals in Kenya

2. To identify the pathogens associated with respiratory viral HAIs in the selected
hospitals

3. To determine the risk factors for respiratory viral HAIs amongst inpatients in KNH,
MDH and NNPGH hospitals.



CHAPTER TWO

LITERATURE REVIEW

2.1 Healthcare associated infections (HAI)

Healthcare associated infections (HAI), originally referred to those infections associated
with admission in an acute care hospital (formerly called nosocomial infections), but the
term now applies to infections acquired in the continuum of settings where persons receive
healthcare for example long term care, home care, ambulatory care and acute care
(Collins, 2008). This also includes occupational infections among staff of the facility
(Benenson, 1995; Uneke and ljeoma, 2010). In 2004, Centers for Disease Control and
prevention (CDC) developed baseline definitions for HAIs (Horan et al., 2008). HAIs
were defined as an infection that develops in a patient 48 to 72 hours or more after
admission to a hospital and within 10 days after hospital discharge (Ducel et al., 2002) or

within 48 hours after insertion of an indwelling device, such as a urinary catheter.

Infections that occur within the first 48 hours of hospitalization are considered to have
been picked up in the community, and are referred to as community-acquired
infections. The 48 hour cut-off is somewhat arbitrary as infections have variable
incubation periods (Edwards et al., 2008).

2.2 The burden of HAI

Healthcare associated infection (HAI) is a major health problem in both developed and
developing countries (Pittet, 2005b), leading to substantial morbidity and mortality
worldwide. The occurrence of HAI is a threat to the health and safety of both patients and
health care workers (HCW).The HAI infection rates are considered as an indicator of the
quality of health care and also the appropriateness of Infection control measures (Lazzari,
2004).



Healthcare associated infections are adverse patient events that affect approximately 2
million persons annually (Burke, 2003; Edwards et al., 2008) , almost 100,000 deaths and
$4.5-6.5 billion in additional healthcare spending in USA (Starfield, 2000; Klevens et al.,
2007; Stone, 2009).

In England 100,000 cases of HAI are estimated to cost the National Health Service a
minimum of £1 billion per year with more than 5,000 attributable deaths annually (Mayor,
2000). These infections are associated with increased morbidity and mortality as well as
increased length of stay and costs of care (Danchaivijitrmd et al., 2005). About 5% of the
world populations (around 300 million people) are hospitalized every year. If 5% of them
suffered from a HAI, there would be 15 million hospitalized patients. Considering an
average attributable mortality rate of 10%, 1.5 million of them would die of HAI (Boyce
et al., 1994). The most frequent HAIs are infections of surgical wounds, urinary tract
infections and lower respiratory tract infections (Ducel et al., 2002; Bagheri Nejad et al.,
2011).

Findings from a study done in 2011, by WHO showed that the highest prevalence of 50%
HAIs occurs in ICU (Allegranzi et al., 2011), acute surgical and orthopaedic wards
(Dixon, 1978; Michael Borg, 2011). Infection rates are higher among patients with
increased susceptibility because of old age, underlying disease, or chemotherapy (Ducel
etal., 2002).

The impact of HAIs is more severe in resource-poor settings, where the rate of infection
is estimated to range from 25 to 40% (WHO., 2005; Uneke et al., 2010). Healthcare
associated infections have been reported to exact a tremendous toll on patients, families
and systems of care, resulting in increased morbidity and mortality and increased
healthcare costs. Major international health organizations have advocated the urgent need
for research to assess the burden and implications of HAI in developing and transitional
countries (WHO., 2007).



A number of infections can be transmitted or acquired by the patient while receiving care
in a health facility, these includes, respiratory infections, urinary tract infections, surgical
site infects among others (Collins, 2008). Patient care is provided in facilities which range
from highly equipped clinics and technologically advanced university hospitals to front-
line units with only basic facilities. Despite progress in public health and hospital care,
infections continue to develop in hospitalized patients, and may also affect hospital staff.

Many factors promote infection among hospitalized patients: decreased immunity among
patients; the increasing variety of medical procedures and invasive techniques creating
potential routes of infection; and the transmission of drug-resistant bacteria among
crowded hospital populations, where poor infection control practices may facilitate trans-
mission. There is little surveillance or consistently collected data on HAI in developing
countries, but scant data suggests that in resource-poor settings, HAIs occur for 10-30%
of all admissions (Pittet and Donaldson, 2005a, 2005b).

2.3 The aetiology of Healthcare associated infections (HAI)

Transmission of infectious agents within a healthcare setting requires three elements: an
infectious agent, a susceptible host with a portal of entry receptive to the agent, and a
mode of transmission for the agent. Organisms causing respiratory HAI may originate
from the host’s endogenous flora, other patients, visitors, hospital staff or environmental
sources. Some organisms may be acquired from an inanimate object or substances recently
contaminated from another human source referred to as environmental infection (Raka,
2010). Contact between the patient and microorganism does not by itself necessarily result
in the development of clinical disease; other factors influence the nature and frequency of
nosocomial infections. The likelihood of exposure leading to infection depends partly on
the characteristics of the microorganisms, including resistance to antimicrobial agents,

intrinsic virulence, and amount (inoculum) of infective material.
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Before the introduction of basic hygienic practices and antibiotics into medical practice,
most hospital infections were due to pathogens of external origin (food borne and airborne
diseases, gas gangrene, tetanus or were caused by microorganisms not present in the

normal flora of the patients (diphtheria, tuberculosis).

Progress in the antibiotic treatment of bacterial infections has considerably reduced
mortality from many infectious diseases. Most infections acquired in hospital today are
caused by microorganisms like Staphylococcus aureus, coagulase-negative staphylococci,
enterococci, Enterobacteriaceae which are common in the general population, in whom

they cause no or milder disease than among hospital patients (Lyytikainen, 2002).
2.4 Patient susceptibility to healthcare-associated infections

Important patient factors influencing acquisition of infection include age, immune status,
underlying disease, and diagnostic and therapeutic interventions. The extremes of life,
infancy and old age are associated with a decreased resistance to infection. Patients with
chronic disease such as malignant tumours (Kamboj and Sepkowitz, 2009; Cornejo-Juarez
etal., 2015), leukaemia, diabetes mellitus, renal failure, or the acquired immunodeficiency
syndrome (AIDS) have an increased susceptibility to infections with opportunistic
pathogens. The latter are infections with organism (s) that are normally innocuous, such
as part of the normal bacterial flora in the human, but may become pathogenic when the
body’s immunological defenses are compromised. Immunosuppressive drugs or
irradiation may lower resistance to infection injuries to skin or mucous membranes bypass

natural defence mechanisms (Gurley et al., 2010), including malnutrition.

Many modern diagnostic and therapeutic procedures, such as biopsies, endoscopic exami-
nations, catheterization, intubation/ventilation and suction and surgical procedures

increase the risk of infection.
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Contaminated objects or substances may be introduced directly into tissues or normally
sterile sites such as the urinary tract and the lower respiratory tract (Rosenthal et al., 2014).

2.5 Environmental factors associated with HAI

Healthcare settings are an environment where both infected persons and persons at
increased risk of infection come together. Patients with infections or carriers of pathogenic
microorganisms admitted to hospital are possible sources of infection for patients and
staff. Patients who become infected in the hospital are a further source of infection.
Crowded conditions within the hospital (Gurley et al., 2010; Bagheri Nejad et al., 2011),
frequent transfers of patients from one unit to another, and concentration of patients highly
susceptible to infection in one area (new-born infants, burn patients, and intensive care)
all contribute to the development of nosocomial infections. Microbial flora may
contaminate objects, devices, and materials which subsequently contact susceptible body
sites of patients. In addition, new infections associated with bacteria such as waterborne
bacteria (atypical mycobacterium) and/or viruses and parasites continue to be identified
(Archibald and Jarvis, 2011).

2.6 Global impact of HAI

Healthcare-associated infections are increasingly becoming common worldwide (Haley,
R. W. etal., 1985), due to an increase in invasive procedures and a growing resistance to
antibiotics (Schwegman, 2008). The healthcare associated infections have increased by
36% in the last 20 years. The burden of HAIs can be divided into: the cost of quality, the
cost of human lives and the financial impact (Schwegman, 2008; Mauldin et al., 2010).
The impact of HAIs is more severe in resource-poor settings, where the rate of infection
Is estimated to range from 25% to 40% (WHO., 2005).

Healthcare-associated infection add to functional disability and emotional stress of the
patient and may, lead to disabling conditions that reduce the quality of life (Pittet,
Allegranzi, et al., 2005).
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HAIs are also one of the leading causes of death (Ponce-de-Leon, 1991; Pittet, Allegranzi,
et al., 2005). The economic costs are considerable (Wenzel, 1995; Plowman, 2000). The
increased length of hospitalisation for infected patients is the greatest contributor to cost
(Wakefield et al., 1988; Pittet et al., 1994; Kirkl et al., 1999) with average hospital stay
between 7.4 and 9.4 days (Schwegman, 2008).

The cost vary from country to country, for example, in Trinidad and Tobago HAI represent
5% of the annual ministry of health budget, In Thailand some hospitals spend 10%
annually and in Mexico, 70% of the health ministry budget is spent on HAIs (WHO.,
2007). Prolonged stay not only increases direct costs to patients but also indirect costs due
to lost work (Klevens et al., 2007). The increased use of drugs, the need for isolation, and
the use of additional laboratory and other diagnostic studies also contribute to costs
(Nettleman, 1993). Healthcare-associated infections add to the imbalance between
resource allocation for primary and secondary health care by diverting scarce funds to the

management of potentially preventable conditions (Nettleman, 1993).

The advancing age of patients admitted to health care settings, the greater prevalence of
chronic diseases among admitted patients, and the increased use of diagnostic and
therapeutic procedures which affect the host defences will provide continuing pressure on
nosocomial infections in the future (Strausbaugh, 2001). Organisms causing Healthcare
associated infections can be transmitted to the community through discharged patients,
staff, and visitors (Uneke et al., 2010). This spread may be particularly important during
outbreaks, and health-care settings can act as multipliers of disease, with an impact on
both hospital and community health. During the Marburg Viral Haemorrhagic outbreak in
Angola, transmission within the healthcare facility played a major part in the amplification
of the outbreak (WHO., 2005). If organisms are multi-resistant, they may cause significant

disease in the community.

13



2.7 Respiratory viral healthcare associated infections

Respiratory tract infections (RTI) are among the most common infectious diseases of
humans’ worldwide, causing significant morbidity and mortality (Kate, 2007), largely
because of high attack rate (Fendrick et al., 2003). In developing countries, morbidity due
to RTI may be at least as severe as that in industrialized countries; for children younger
than 5 years, these infections are the leading cause of death (Denny, 1995). Respiratory
infections represents the second most common cause of HAI (Allegranzi et al., 2011).
Respiratory viral HAIs are infections of the respiratory system contracted during a hospital
stay. This type of infection tends to be more serious, because patients in the hospital
already have weakened defence mechanism, and the infecting organism are usually more

dangerous than those encountered in the community.

The infection can be due to viral, bacterial or fungal pathogens. Infectious agents like
viral, bacterial, and fungal pathogens causing respiratory viral HAI may come from
endogenous or exogenous sources. Endogenous sources include body sites normally
inhabited by microorganisms, for examples nasopharynx. Exogenous sources include
those that are not part of the patient. Examples include visitors, medical personnel, other
patients’ equipment and the healthcare environment (Islam et al., 2014). Patient-related
risk factors for invasion of colonizing pathogen include severity of illness, underlying
immunocompromised state and/or the length of in-patient stay.

This study focuses on the viral pathogens as the cause respiratory viral HAI. The outcome
of infection is generally good, although life threatening illness can occur, usually for
unknown reasons, even in the immunocompetent (Carman and Mahony, 2007). They are
transmitted either from contact (skin to skin or fomites) or via airborne particles. Healthy
people can usually fight off viral infections. However, people who are sick have a

weakened immune system (Couch et al., 1997).
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2.7.1 Etiology and pathophysiology of viral respiratory HAI

Respiratory viral HAI constitute a major cause of upper and lower respiratory infections.

Viruses are the causal pathogen in most upper respiratory tract infections, with fewer than
10% of the cases caused by bacteria. The following are common viral pathogens
implicated in RTI: rhinoviruses and enteroviruses, influenza, parainfluenza virus (PI1V),
respiratory syncytial viruses (RSV), Adenovirus, Coronaviruses and Human
metapneumovirus (HMPV) in the winter (Monto et al., 1987; Fahey et al., 1998). These
viruses are the leading causes of respiratory HAI, especially in the paediatric populations
(Thompson et al., 2003). Overcrowded hospital wards and understaffed health services

increase the risk of Respiratory viral HAI in the process of care (Clements et al., 2008).

A quote from the world Health Report 1996- fighting disease, fostering development,
helps to underscore the importance of HAI, “Hospitals are intended to heal the sick, but
they are also sources of infection. Ironically, advances in medicine are partly responsible
for the fact that, today, hospital infections are a leading cause of death in some parts of

the world.”

2.7.1.1 Respiratory syncytial virus (RSV)

Respiratory syncytial virus (RSV) has been recognized as one of the major cause of
respiratory illness (bronchiolitis, or viral pneumonia) in all ages worldwide (Langley and
Anderson, 2011). Several reports have described clinical and pathological aspects of HAIs
with respiratory syncytial Virus (Ditchburn et al., 1971; Hall, 1977). In adults, RSV tends
to cause mild cold symptoms; in school-aged children, it can cause a cold and bronchial
cough; in infants and toddlers it can cause bronchiolitis or pneumonia (Templeton, 2007).
Respiratory syncytial virus is a major cause of morbidity in infants and young children
(Levin, 1994) and has been reported to be approximately 45% of all admissions for acute

respiratory diseases in those under the age of 2 years (Hall, 1977).
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About 70% of infants are infected with RSV during the first year of life, and most children
have been infected at least once by the age of three (Garcia et al., 1997). Recurrences may

occur in older children or adults, since the immunity is short lasting (Garcia et al., 1997).

The virus is spread by direct inhalation of large droplets and by direct contact. The infected
individuals shed large amount of viruses in their respiratory secretions usually for about
7 days with a range of 1-21 days (Hall, 1977; Goldwater and Martin, 1991); via un-gloved
or unwashed hands of the healthcare worker or relative of the patient or through
contamination of the environment by coughing or sneezing (Aitken and Jeffries, 2001).

Respiratory syncytial virus can persist on skin or porous surfaces such as gown or tissue
paper for up to 30 minutes and up to 6 hours on non-porous surfaces like gloves (Hall et
al., 1980). Transmission of RSV in health-care settings usually occurs during yearly
community outbreaks of infection and is associated with marked increases in
hospitalizations and deaths from pneumonia and bronchiolitis in young children (Brandt
etal., 1973; Anderson et al., 1990; Leader and Kohlhase, 2002).

In USA, astudy done by Hall et al (2000), reveal that respiratory HAI cross infection in
paediatric wards occurred in 40% of the patient hospitalized for more than 7 days (Hall,
2000). The risk factors for respiratory HAI due to RSV include; community outbreaks of
RSV infection, visitors and personnel infected with RSV visiting patients in the hospital
(Hall, 1983, 2000), and health-care personnel, (Hall et al., 1975; Hall, 1981; Islam et al.,
2014). Patients with suppressed immune systems can remain infectious for prolonged
periods of time and be positive for RSV intermittently (Falsey et al., 1995; Han et al.,
1999).
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Infected infants, however, are probably the most effective sources of RSV because they
shed high titres of the virus for prolonged periods and require very frequent close contact
with their care givers, and therefore, present a greater chance of contaminating other

persons or their environment with infectious respiratory secretions (Hall et al., 1976).

In one outbreak in Toronto, Canada, three distinct sources of RSV with transmission of
each strain within the ward were identified resulting in death of the eight patients
(Mazzulli et al., 1999). In 2012, Camila et al documented an outbreak of RSV in a
neonatal intensive care unit (NICU) in Sao Paulo, Brazil which led to ten infants being

infected before the situation was brought under(Silva Cde et al., 2012).

In another outbreak of RSV in USA, Halasa et al (2005) documented that the outbreak
costed the hospital over $1.15 million (US dollars), a cost the attending physician felt
could have been significantly reduced had RSV been diagnosed as soon as symptoms
began to develop. This facility now recommends that all infants in NICU who develop
cough, congestion or apnoea should be tested for RSV and other common respiratory

viruses during the winter season (Halasa et al., 2005) .

Laboratory methods available to diagnose RSV and other viral respiratory infections
include traditional tissue culture, shell-vial tissue culture, antigen detection assays, PCR
assays, and serologic assays. The optimal method for diagnosing infection varies with the
patient’s age (Parrott et al., 1973; Falsey and Walsh, 1992; Wright, 1993) . The most
important aspect of prevention/control of RSV HAI is isolation, cohorting of infected
patients and cohorting of staff to infected patients since use of masks and gowns by staff
has been reported not to reduce RSV HAI (Hall and Douglas, 1981; Goldwater, Martin,
etal., 1991).
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2.7.1.2 Adenovirus

Human adenoviruses (HAdVs) are non-enveloped viruses belonging to the genus
Mastadenovirus of the Adenoviridae family. Human adenoviruses (HAdVs) are classified
by species (A-G), serotype (1-52) (Jones et al., 2007; Henquell et al., 2009; McCarthy et
al., 2009), on the basis of hemagglutination and oncogenic and DNA homology properties.
Adenovirus was first isolated in 1953 by investigators trying to establish cell-lines from
adenoidal tissue of children removed during tonsillectomy and from military recruits with
febrile illness (Stewart et al., 1993). In 1962, some Adenoviruses were shown to cause

tumours in rodents - this caused a considerable panic.

Adenovirus oncogenesis appears to be associated with abortive infections and has never
been observed in humans (Russell, 2009; Anon, 2011). Members of the adenovirus family
(Adenoviridae) infect a great variety of post-mitotic cells, even those associated with
highly differentiated tissues such as skeletal muscle, lung, brain and heart. Since they
deliver their genome to the nucleus and can replicate with high efficiency, they are prime
candidates for the expression and delivery of therapeutic genes.

They have a wide host-range and are currently divided into three genera with further
subdivision into species (also termed subgenera or subgroups) A to F. Division of human
serotypes, based mainly on immunological criteria, has historically been the basis of
classification (Mautner et al., 1989; Lukashok and Horwitz, 1998).

Adenovirus viruses are the frequent cause of self-limiting infections, mostly
asymptomatic (Fox et al., 1969). People infected by the adenovirus may shed the virus for
months or even years (Wright, 1993). Mild clinical manifestations include conjunctivitis
(Percivalle et al., 2003), upper and lower respiratory diseases gastroenteritis and

haemorrhagic cystitis (Fox et al., 1969; Larsen et al., 1986).
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In contrast, HAdVs can cause life-threatening disseminated infection in neonates, severe
immunocompromised patients such as bone marrow transplant recipients, and in patients

with chronic heart or lung disease.

Adenovirus 7h Respiratory HAI outbreaks with high secondary attack and lethality rates
emerged in Chile during the 1990s (Palomino et al., 2000; Hatherill et al., 2004). The
occurrence of severe community epidemics and Healthcare associated outbreaks suggests
the emergence of virulent adenovirus strains. Certain serotypes, especially 3 and 7, have
been associated with severe adenoviral pneumonias in infants’ worldwide (Larranaga et
al., 2007).

Infection may be introduced from the community into a hospital setting via staff, patients,
or visitors. Transmission of the virus can be by droplets (Sanchez et al., 1997), aerosols,
faecal-oral route and contaminated environment (Mueller and Klauss, 1993; Wright,
1993). Because adenovirus is a non-enveloped virus, it is not inactivated by detergents but

can be inactivated by 70%-alcohol (Craven et al., 1987).

2.7.1.3 Human Parainfluenza Viruses (HPIVS)

Human Parainfluenza Viruses (HPIVs) are single stranded RNA viruses belonging to the
paramyxovirus family. There are four types of parainfluenza viruses, 1-4 with type 1, 2
and 3 being the most important. They are the major cause of laryngotracheobronchitis
(croup) in children and also responsible for upper respiratory tract infection (Type 1, 2
and 3) and bronchiolitis (type 3) (Aitken et al., 2001) virtually all children have been
infected with parainfluenza type 3 by the age of 2 years with infections due to type 1 and
2 occurring at a lower rate. In the U.S, 74% and 54% of children have been infected with

type 1 and type 2 respectively, by the age of 5 years.

Most infections are self-limiting in the immunocompetent hosts but can be severe in

immunocompromized hosts (Aitken et al., 2001; Harvala et al., 2012).
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Whereas type 1 and 2 HPIVs are often community acquired, Type 3 is the most common

serotype causing respiratory HAIs in immunocompromised hosts (Aitken et al., 2001).

Respiratory HAIs transmission of type 3 has also been reported in neonatal units and
homes of the elderly (Moisiuk et al., 1998; Harvala et al., 2012).Evidence suggests that
outbreaks are more likely to be due to transmission between patients rather than the
reintroduction of different strains by staff or visitors (Karron et al., 1993; Aitken et al.,
2001). HPIVS are transmitted by direct or indirect contact with infected respiratory
secretions. The viruses can survive for up to 10 hours on non-absorptive surfaces and 4

hours on absorptive surfaces like lab coats and gowns (Brady et al., 1990).
2.7.1.4 Human metapneumovirus (HMPV)

Human metapneumovirus (HMPV) was first described in 2001(van den Hoogen et al.,
2001) and is a significant respiratory pathogen (Don et al., 2008; Albuquerque et al., 2009;
Nascimento-Carvalho et al., 2011b). The HMPV causes respiratory disease similar to that
caused by RSV (Kahn, 2003). The virus was isolated as the sole pathogen in 2.4% of

children with respiratory HAI in Brazil (Nascimento-Carvalho et al., 2011a)
2.7.2 Epidemiology of respiratory viral HAI

Respiratory viral HAI due to viral causes are estimated to occur in 1% of all
hospitalizations (Dixon, 1978; Valenti et al., 1980). Valenti et al. (1980) in a university
hospital with approximately 23000 admissions per year showed 5.3% of 1164 total HAI
had respiratory viral HAI. Goldwater et al, (1991) in Adelaide children’s hospital, showed

46% of 601 patients were positive for one or more viruses.
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Both developed and resource-poor countries are faced with the burden of Respiratory viral
HAI. Respiratory viral HAI leads to increased length of stay, mortality and increased
healthcare costs (Gurley et al., 2010). Valenti et al. (1980) documented patients with
Respiratory viral HAI had a mean increase in hospital stay of at least 9.3 days compared
with uninfected controls. Respiratory viral HAI do not have a discernible sex predilection,
though infection with some specific viruses seems to have some sex predilection. For
example, the frequency of hospitalization for respiratory syncytial virus (RSV) is higher
in males, with a male-female ratio of approximately 2:1 (Valenti et al., 1980; Hall et al.,
2013; Pineros et al., 2013). Respiratory viral HAI occur in both adult and children, with

children being the most affected.

Respiratory HAI remains a major concern globally as it accounts for 15% of HAIs
(Allegranzi et al., 2011). Data from low income countries shows that 6.5-33% of patients
with HAIs, with respiratory infections leading (Orrett et al., 1998; Danchaivijitr et al.,
2007). In Germany, a study done by Kampf et al (1997) showed that of the 543 HAISs,
107(19.7%) were Respiratory HAIs (Kampf et al., 1997). A surveillance study in
Bangladesh tertiary care hospitals reported 1.7 % of respiratory HAIs, of all patient

hospital admissions (Gurley et al., 2010).

In Sub-Saharan Africa, 6.8% of the obstetric and gynecological patients investigated in
Addis Ababa were found to have respiratory HAIs (Gedebou et al., 1988; Gosling et al.,
2003). In Tanzania, in a study conducted in a tertiary referral hospital, Respiratory HAI
accounted for 9.8% of all types of HAIs (Gosling et al., 2003).

In a study, conducted in Algeria university hospital from 2001 to 2005, showed hospital
acquired pneumonia was 1.7% (Atif et al., 2006) and in a similar study in Senegal, the
prevalence of hospital acquired pneumonia was 2.9% (Dia et al., 2008) and in another

study in ICU, the proportion of patients with respiratory HAI was 50% (Diouf et al., 2006).
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In a study to show the reduction of hospital acquired pneumonia using surveillance system
in a neonatal intensive care unit (NICU) in Algeria, documented cumulative incidence of
respiratory HAI to be 2.4% (Atif et al., 2009).

The World Health Organization has acknowledged preventing hospital associated
infections in lower income countries a priority (Pittet et al., 2008). There is little evidence
to show which interventions work best in these countries, to prevent such infections.
There are few published data about the burden of respira tory HAIs in low income
countries like Kenya. This is because HAI diagnosis is a complex and surveillance

activities to guide interventions require expertise and resources.

Surveillance systems are in some developed countries and offer systematic reports on
national trends of endemic HAI (Pittet, Allegranzi, et al., 2005) , such as the National
Healthcare Safety Network (NHSN) of the United States of America or the German
hospital infection surveillance system. This is not the situation in most developing
countries (Marcel et al., 2008; Organization, 2010) because of social and health-care

system deficiencies that are aggravated by economic problems.
2.7.3 Factors influencing the development of respiratory viral HAI

Generally, risk factors for HAIs include those associated with treatment plans, health care
workers behaviors and those associated with devices such as mechanical ventilators that
disrupt normal host protection mechanisms such as intact mucosal membranes (Sydnor et
al., 2011). Paediatric and adult patients share common risk factors for respiratory viral
HAIs. Patients undergoing specialized respiratory care are at high risk of acquiring
Respiratory Viral HAI, although it is difficult to separate the contribution of respiratory
care from that of intrinsic host susceptibility. Respiratory care may predispose the patient

to Respiratory viral HAL.

22



For example, tracheostomy or intubation, injure the mucosa and reduce its resistance to
infection; other procedures to which such patients are often exposed, such as

bronchoscopy may increase the risk of infection (Dixon, 1983).

There are, however, additional factors inherent to children. When young children
encounter common pathogens such as RSV, it is often their first encounter. This
immunological naivety not only affects the likelihood of infection but it can also affect
the severity of infection and duration of microorganism shedding (Posfay-Barbe, 2008)
The immune system of the infant, especially the premature infant, has limitations of both
innate and adaptive immunity. Finally, normal child development, in terms of behavioral

and emotional needs, affects the risk of infection (Posfay-Barbe, 2008).

Viral infections in children, are mostly under-reported because of the fact that appropriate
tests are not done and infections are poorly identified or not identified at all (Frota et al.,
2002; Posfay-Barbe, 2008). Viral infections cause substantial morbidity and mortality,
among the premature infants and children with chronic medical conditions, like congestive

cardiac failure.

Intensive care unit (ICU) exposure is also recognized as a major risk factor for respiratory
HAI (Dixon, 1983). This is because patients in ICU are likely to be in many medical
devices like endotracheal intubation, which is one of the most commonly performed
procedures in the ICU. Respiratory viral HAIs outbreaks have been reported in the new
born intensive care units (Maltezou and Drancourt, 2003; Faden et al., 2005). Attack rates
of 35% have been reported (Singh-Naz et al., 1990; Posfay-Barbe, 2008). Adenovirus can
cause a high mortality rate of about 28% during an outbreak (Posfay-Barbe, 2008).
Respiratory syncytial virus has been reported to cause a mortality of about 13% among
children with other medical conditions (Madhi et al., 2004; Posfay-Barbe, 2008).
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2.7.4 Prevention of respiratory Healthcare associated infections (HAI)

Respiratory viral infections are easily transmitted in closed environments. Copious
amounts of respiratory secretions increase the chance of infection spread, with children
often producing the greatest volumes (Aitken et al., 2001). The knowledge of which virus
or viruses is/are present and who has had close contact may guide use of antiviral agents

for prophylaxis or vaccination.

The known approaches to control respiratory HAIs include: 1) efforts to eradicate
infecting microorganisms from their epidemiologically important environments; 2) steps
to interrupt transmission of organisms from person to person; and 3) attempts to alter host
susceptibility. The first two are important for any hospital infection control program. To
discourage patient infection, a high level of cleanliness of respiratory devices and other
reservoirs needs to be maintained (WHO., 2002; Allen and Griffith, 2005; Collins, 2008).

A lot has been done to alter host susceptibility especially in research for viral and bacterial
vaccines, nutritional supplementation to improve host resistance and immune stimulation.
In addition, a change in the approach to antimicrobial management of patients might also
improve host susceptibility. The optimal approach to minimizing antibiotic resistant
organisms in the hospital includes: 1) limit the introduction of antibiotic-resistant
organisms into the hospital. This is most difficult to accomplish. Control can only be
achieved by proper initial treatment of infections; eradication of carriage, whenever
possible; and the proper isolation of patients who may bear these organisms, as quickly as
possible on their admission to the hospital; 2) minimize the use of antibiotics, in an attempt
to limit the emergence of antibiotic-resistant strains (Wenzel, 2000).

In addition, to the approaches above, a substantial proportion of respiratory HAI can be
prevented by infection control programs that emphasize surveillance of respiratory HAI,
other HAIs and staff education.
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It has been shown that hospitals with effective infection surveillance and control programs
had pneumonia rates approximately 20% lower than hospitals without such programs
(Haley, 1985; Jarvis et al., 1985; Sydnor and Perl, 2011).

If patients with respiratory viral infections are not diagnosed on hospital admission, HAIs
may occur (Serwint and Miller, 1993). Surveillance appeared to be a potent independent
factor associated with a reduced incidence of respiratory HALI in the Study on the Efficacy
of Nosocomial Infection Control (SENIC) study (Haley, R. W. et al., 1985). These studies
suggest that there is great potential for prevention of respiratory HAI. They also give us

hope that more of these HAIs can be prevented.
2.7.4.1 Hand Hygiene

Hand hygiene is the most effective measure to prevent cross-transmission of
microorganisms (Pittet et al., 2006; Al-Wazzan et al., 2011). Adequate hand hygiene can
be achieved by standard hand washing—with water alone or with soap—or by the use of
an alcohol based hand-rub solution. Despite considerable efforts, compliance with this

simple infection-control measure remains low.

Factors predicting non-compliance have been extensively studied, and include physician
status (Hugonnet and Pittet, 2000), procedures associated with a high risk of cross-
transmission, and workload. Future interventions to improve compliance should consider
complex behavioral theories and the use of multimodal and multidisciplinary strategies.
One of the key components of these interventions should be the wide use of alcohol based
hand-rub, which is microbiologically effective and less time-consuming than standard
hand washing (Rotter et al., 2005).

Although some of the interventions to reduce nosocomial pneumonia are the responsibility
of physicians or other health care workers, many of the interventions are the direct

responsibility of nurses or can be influenced by nurses (Ruth, 2008).
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Nursing care can directly contribute to prevention of hospital-associated pneumonia,
particularly in patients who are most at risk due to advanced age, postoperative status, or
mechanical ventilation. The evidence shows that the most important contributions of
nursing care to prevention of hospital-associated pneumonia are in four areas: hand
hygiene, respiratory care, patient positioning, and education of staff (Pittet, 2005a). Hand
hygiene is an essential component of hospital-associated pneumonia reduction. Evidence-
based guidelines have been published for general hand hygiene as well as specific hand

hygiene measures related to respiratory care.

Evidence exists that alcohol hand rubs effectively reduce the transmission of potential
pathogens from health care workers’ hands to patients. For hands that are not visibly
soiled, alcohol hand rubs are more effective than hand washing with plain or antimicrobial
soap (WHO., 2002; Boyce, 2013). In the health care setting, the preferred method for
cleaning visibly soiled hands is washing with water and antimicrobial soap. Gloves should
be worn for handling respiratory secretions or any objects contaminated with respiratory
secretions. If soiling from respiratory secretions is anticipated, a gown should also be
worn. Hand decontamination and glove changes are required between contacts with
different patients, as well as in an encounter with a single patient between contacts with a
contaminated body site and the respiratory tract or respiratory equipment (Samuel et al.,
2005; WHO., 2007).
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CHAPTER THREE

MATERIALS AND METHODS

3.1 Study Area

The study was carried out in New Nyanza Provincial General Hospital (NNPGH), located
in Nyanza province, Kenyatta National Hospital (KNH) and Mbagathi District Hospitals
(MDH) located in Nairobi provinces (Figure 3.1). The hospitals selected are not
representative of all Kenyan hospitals and healthcare facilities, but collectively represent
a broad cross-section in terms of size and case mix in Kenya. The two hospitals in Nairobi
(KNH and MDH) and one in Kisumu (NNPGH) were selected in part for geographic
convenience; more oversight and support of the laboratory capability to transport and test
the viral specimens. In addition, the three hospitals were chosen on the basis of their
previous research relationship with Kenya medical research institute (KEMRI) and centres
for disease control (CDC-Kenya), and interest by the hospital administrators in
participating in the study.

The Hospital infection control committee were recently activated and adopted the national
infection control policy and guidelines, which endorses performance of HAI surveillance
as outlined here as part of normal hospital activity. Thus, this respiratory HAI surveillance

would provide results with useful generalizability to other government hospitals.

3.1.1 New Nyanza Provincial General Hospital (NPGH)

This is a regional referral hospital located in Kisumu with 459 inpatient beds, with 18000
admissions and 194,000 outpatient visits annually (MOH., 2010b). Hospital-wide,
average length of stay is 7.2 days. NNPGH acts a referral centre for many facilities within

its catchment area of western Kenya (Figure 3.1)
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3.1.2 Kenyatta National Hospital (KNH)

This is the largest hospital in Kenya, located in Nairobi. As a national referral hospital, it
receives referrals from the entire country for specialized care and treats a large number of
paediatric and adult patients from the Nairobi region. KNH has 1800 beds (with 2000-
2500 patients admitted at any given time), with 89,000 admissions and 600,000 outpatient
visits annually. Hospital-wide, average length of stay is seven days. KNH is the national

referral centre for many facilities in Kenya and the region of East Africa (Figure 3.1)

3.1.3 Mbagathi District Hospital

This hospital, located in Nairobi, with 200 inpatient beds, no ICU or burns wards, with
5000 admissions and 222,350 outpatient visits annually. Hospital-wide, average length of
stay is 7.0 days. The hospital was built in the 1950’s, initially, it was established to treat
patients with infectious disease (tuberculosis, meningitis, and leprosy), but now provides
a broad range of services for the largely poor population of the Kibera slums in Nairobi-
one of the largest informal settlement in Africa.

MDH acts a referral centre for several small facilities within its catchment area, and also

refers a limited number to KNH for further investigation and treatment (Figure 3.1)

28



Legend
e mn sinarence son

PROVINCE

Figure 3.1: Map showing the location of the study sites

3.2 Study design

This was an observational prospective study carried out at three Kenyan hospitals between
September 2009 and July 2010. The study was done in three selected hospitals in Kenya,
representing, three different categories (Level 6, 5, and 4) and in different regions

(Western and Nairobi) of Kenya.
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3.3 Target population

The target population comprised of inpatients of any sex or age admitted at the
participating hospitals, and are in the selected wards. The selected hospitals included,
Kenyatta National Hospital (KNH), New Nyanza Provincial General Hospital (NPGH),
and Mbagathi District Hospital (MDH), (Figure 3.1). For each hospital, one paediatrics,
one medical, and surgical ward were selected for study. In addition, at KNH and NPGH,
specialty wards were included as patients on these wards are likely to have high rates of
HAI due to length of hospitalization and intensity of care.

3.3.1 Inclusion criteria

a. Admitted patient and has been on the ward for more than 72 hours (more than or equal
to 3 calendar days)

b. Experiences new onset of temperature greater than or equal to 38.0°C or hypothermia
of <35.0°C and

c. Has either cough or sore throat and clinical features of new respiratory infection

d. Patients consents to participate in the study

3.3.2 Exclusion criteria

Patients admitted in other wards other than the study wards

T @

Patients who do not consent to participate in the study

134

Patients who are admitted in the study wards with fever
d. Patients admitted with cough or sore throat or clinical features of respiratory infection

e. Patients who were in hospital for less than 72 hours
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3.4 Sample size determination

All patients admitted in the selected wards of the participating hospitals meeting the HAI
criteria between September 2009 and July 2010 were recruited into the study. The
determination of the minimum sample size was determined using Fischer’s formula for
sample size determination, 45.8% incidence was used from Kesah et al (2004)carried out

in Nigeria.
d2
n= the desired sample size
z= standard normal deviate set at 1.96 which corresponds to 95% confidence level.

P= proportion in the target population estimated to have the characteristic being measured
(45.8% incidence rate of HAI in Nigeria)

Q=1.0-p
D= desired width of 95% confidence interval or degree of accuracy at 0.05
The minimum sample size of 382 patients was obtained.

Because of follow up it was modified by addition of 10% of the total. This gave a

minimum sample size of 421 patients.
3.5 Surveillance of respiratory HAI

Data collection was from 1%t September 2009 through 315 July 2010. All patients admitted
to selected wards during the study period and met the inclusion criteria were considered

eligible until they left the ward (even if they were discharged but remained on the ward).
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A daily line-list (Appendix 1) was compiled for patients meeting the clinical criteria for
HAIs (case definitions). When a patient who met the criteria for HAI based on timing of
symptom onset (Figure 3.2), was identified, HAI Report Form (Appendix 2) was filled.
The form captured information extracted from patients’ charts, including laboratory
reports, X-ray reports that reviewed twice a week, to identify patients hospitalized for
more than 72 hours who developed new onset of documented fever, cough, sore throat,

cracles, rhonchi, decreased breath sounds, or crepitus.

In addition, patient’s age, sex, admitting diagnosis, date of admission, dates of new onset
of symptoms, history of previous hospitalization, if he had relatives and or friends visiting
and the duration they stayed with the patient and date and outcome of hospitalization (i.e.
the patient was discharged, was referred, or died) were captured. Research assistants kept
track of patients with suspected HAI on a separate line list (Appendix 3), follow —up until
discharge or death.

Daily Surveillance for Fever/Hypothermia and Clinical Symptoms

" Temp > 38 of <357 Cough/Sore throat? N
Enter patient into daily line list

Admitted for>3 calendar days? > NO » Do not consider for HAI @

YES

|

New onset (i.e., not present in past 3 Days) of ——=p
fever/hypothermia or diarrhea?

YES

—> | Fill out suspected HAI report form

Figure 3.2 : Flow diagram for identifying patients with suspected healthcare
infection
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3.6 Collection of nasal-pharyngeal and oropharyngeal specimens from patients with
HAIs

3.6.1 Case definitions

a. Suspected HAI was defined as any new onset fever >38 °Celsius or new onset
hypothermia, <35 ©°Celsius that occurred > three calendar days after hospital
admission. This case definition was adapted from the US CDC’s National Nosocomial
Infections Surveillance system criteria for identification of specific types of HAIs
(Slinger and Dennis, 2002; Forster et al., 2004).

b. A case of suspected respiratory HAI was defined as a patient meeting case definition
of suspect HAI and has the following;

o New onset of cough or sore throat plus one of the following symptoms (for which
there was no other evident cause): rhinorrhoea, difficulty in breathing, oxygen
desaturation/increased ventilator demand and positive signs of pneumonia on
chest X-ray.

c. A laboratory confirmed case of Respiratory HAI: Any suspected HAI cases with a
positive laboratory result. Laboratory confirmed cases must test positive for the virus
antigen, by detection of virus RNA by reverse transcriptase-polymerase chain reaction
(RT- PCR).

3.6.2 Collection of respiratory HAI specimens

Patients meeting the case definition for respiratory HAI were asked to consent for
specimen collection (Appendix 7 to 11). The specimen collection form is included in
Appendix 6. Nasal-pharyngeal and oropharyngeal specimens were obtained according to

the following procedure:

a) a sterile dacron-tipped cotton-shafted OP swab touched the back of the oropharyngeal
mucosal membrane for 3-5 seconds and then was placed into a cryovial containing 1 mL

of viral transport media without antibiotic;
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b) a dacron-tipped flexible aluminum-shafted NP swab was inserted into the nose and
back to the nasopharynx, where it was rotated 180 degrees and left in place for 3-5
seconds. The swab was inserted into the cryovial containing the OP swab from the same

patient.

The specimens were labelled and transported at 4°C to the KEMRI/CDC-K laboratory,
where they were tested for the following respiratory pathogens using real-time Reverse
Transcription-Polymerase Chain Reaction (rtRT-PCR): Influenza A and B, RSV,
Adenovirus, PIV 1, 2, 3, Human metapneumovirus, Mycoplasma, Legionella, rhino-
entero and Chlamydia. Specimens’ positive for influenza A were further subtyped for
2009 Pandemic Influenza A H1N1, seasonal H1, H3 and H5. For rt RT-PCR, total RNA
was extracted from 100 pL aliquots of each specimen using QlAamp viral RNA minikit
(Qiagen Inc., GmbH, Germany) according to manufacturer’s instructions. One step tRT-
PCR was carried out using the AgPath kit (Applied Biosystems, California, USA).

Pathogen-specific primers were used (Appendix 5).

Specimens were tested following the reverse transcription step, a typical 45 cycle PCR
reaction was run and fluorescence was read at the annealing/extension step. Appropriate
negative and positive control specimens were run alongside each reaction. The results
were recorded as cross-over threshold (Ct) values. Any pathogen Ct value < 39.9 was
recorded as positive; Ct value 40.0 — 44 were considered indeterminate, and those without

a Ct reading were recorded as negative.
3.7 Hand hygiene

Throughout the study period, hand hygiene audits were done in the surveillance wards
(Appendix 12). The Hand hygiene tool was adapted from the WHOs Guide to
Implementation of a Multimodal Hand Hygiene Improvement Strategy
(http://www.who.int/gpsc/5Smay/Guide_to_Implementation.pdf).
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A trained hospital data collection officer collected hand hygiene (HH) data throughout the
course of their surveillance duties. This was to minimize observation bias, which is a
problem with traditional auditing methods. No identifying information about the
healthcare worker under observation was recorded. The data collection officer only
recorded whether or not HH was performed, the profession of the healthcare worker, and
the indication for hand hygiene (defined by the WHO as: before patient care, before an
aseptic task, after exposure to bodily fluid, after patient contact, and after contact with a

contaminated surface.

3.8 Ethical considerations

This study was approved by the Institutional Review Board of CDC-Atlanta (IRB #5676)
and the Ethical Review Committee of KEMRI (SSC #1571) (Appendix 13). HAI
surveillance officer obtained written informed consent from every suspected HAI patient
(Appendix 5) or, in the case of minors < 7years old, from the guardian. Separate assent
forms were provided for children aged 7 to 14 years (Appendix 11). A parent, or guardian,
was allowed to consent for patients who were unable to give consent because of their
medical status. Information was given in English, Kiswahili, or the local language if
indicated. Patients and guardian were able to refuse to participate. If the patient or

guardian was illiterate, the surveillance officer read the consent.

3.9 Data management and analysis

The completed forms were manually entered into a Microsoft Access 2007 database and
cleaned for errors and inconsistent answers. All identifying data were kept strictly
confidential at the local hospital. Data was analyzed using SAS, version 9.3 for Windows
(SAS institute Inc. cary, NC 27513, USA. Categorical variables were expressed as
percentages, and continuous variables were expressed as means and standard deviation
(SD). Percentages were compared using Chi-squared test and means were compared using

student’s t-test. A p value < 0.05 was considered to be statistically significant.
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Bivariate and multivariate logistic regression models were used to assess potential factors
associated with respiratory HAI, including sex, age, ward type hospital, history of
previous hospitalization, having urinary tract infections, central catheter insertion, being
cared for by a family member, and outcome of hospitalization. Factors with P-values <
0.20 in bi-variate analyses were included in multivariate models. Odds ratios (OR) and
95% confidence intervals (CI) were calculated. Odds ratios (OR) from multivariate

models were adjusted for age and P values <0.05 were considered statistically significant.

Incidence of respiratory HAIs was calculated by dividing the number of Respiratory HAIs
identified by the number of patient days under surveillance. The patient-day denominator
was determined from monthly ward-specific bed occupancy data provided by each

hospital medical records department.

All patient days rather than patient days at risk (eliminating patient days for those
discharged from the hospital after a stay <3 days), was used because using overall patient
days has become standard protocol where most patient days are contributed by patients
with lengths of stay >3 days (Cohen et al., 2008). The incidence rates of respiratory HAI
were calculated overall and by hospital and ward type. Pathogen test results were

summarized for patients with respiratory HALI.
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CHAPTER FOUR
RESULTS
4.1 Introduction

The study was carried out from 1st Sep 2009 to 31% July 2010. This resulted to 218,504
patients’ days at the 3 hospitals: 5696 (2.6%) were on burns ward, 15275(7.0%) were in
ENT, 9121(4.2%) were in eye ward, 12462 (5.7%) were in intensive care units (ICUs),
72707 (33.3%) were in paediatric, 52748 (24.1%) in medical wards, 8002 (3.7%) were in
RIDD, and 42493 (19.4%) were on surgical wards (Table 4.1). The median length of stay
was 22 days (2-447days).

Table 4.1. Characteristics of the facilities, 1%t Sep 2009- 31%t July 2010

No. of Beds Surveillance Total no. of Total Patient-Days
Variable n (%) period, days patients Under Surveillance
n (%) admitted n (%)
n (%)
Hospital
KNH 330(47.1) 297(42.6) 8385(35.3) 107,864(49.4)
NNPGH 253(36.1) 168(24.1) 8998(37.9) 61,459(28.1)
MDH 117(16.7) 232(33.3) 6368(26.8) 49,181(22.5)
TOTAL 700(100) 697(100) 23751(100) 218,504(100)
Wards
Burns 22(3.1) 68(9.8) 367(1.5) 5696(2.6)
ENT 40(5.7) 39(5.6) 1734(7.3) 15275(7.0)
EYE 41(5.9) 48(6.9) 647(2.7) 9121(4.2)
ICU 26(3.7) 66(9.5) 937(3.9) 12462(5.7)
Paediatric ~ 186(26.6) 157(22.5) 9216(38.8) 72707(33.3)
Medical 182(26.0) 177(25.4) 6603(27.8) 52748(24.1)
RIDD 42(6.0) 37(5.3) 243(1.0) 8002(3.7)
Surgical 161(23.0) 105(15.1) 3984(16.8) 42493(19.4)
TOTAL 700(100) 697(100) 23731(100) 218504(100)

RIDD= Respiratory Infectious Disease Department
KNH=Kenyatta National Hospital

NNPGH=New Nyanza Provincial General hospital
MDH=Mbagathi District Hospital

ICU=Intensive Care Unit

ENT=Ear, Nose and Throat ward
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4.2 Demographic characteristics of the study subjects

A total of 1260 (including 443 patients with >1episodes) patients, were identified with
new onset of fever or hypothermia, resulting in 2111 cases of new onset of fever/or
hypothermia. Of these 406 (including 26 patients with >1episodes) patients met the case
definition of suspected healthcare associated infection (Suspect HAI). Of the 406 patients
identified with suspected HAI, 206 (50.7%) were identified at NNPGH, 132 (32.5%) of
them were from KNH, and 68 (16.8%) from MDH. Of the 406 suspected HAI patients
identified, 190 (46.9%) were in paediatric wards, 96 (23.7%) were in medical, 45 (11.1%)
were in ICUs, 30 (7.4%) were in surgical and 24 (5.9%) were in Burns. A total of 227
(55.9%) of the study subjects were males and 179 (44.1%) were females (Table 4.2).

The median length of stay in the ward prior to new fever onset was 8 days (range, 3 to 768
days). There was statistically significant difference in length of stay prior to new fever
onset according to hospital (p<0.05). The median length of stay was significantly higher
(p<0.05) at Kenyatta National Hospital (14 days, range, 3 to 768 days) compared to New
Nyanza PGH (6 days, range 3 to 394 days).The median duration between HAI onset and
outcome was 10 days (Range: 1 to 560 days) for the 396 patients for whom this
information was available. There was statistical significant difference in the duration of

stay from HAI onset to patient outcome according to hospital (p<0.05).

Of 406 patients identified with suspected HAI, 155 (38.2%) met the case definition for
respiratory HAI. Of the 155 patients who met case definition for respiratory HAI 2 (1.3%)
had two episodes of respiratory HAI and 1 (0.6%) had three episodes.
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Table 4.2. Demographic characteristics of study subjects, 1%t Sep 2009- 31t July 2010
Suspected HAI

Variable n=406 (%) P-Value
Hospital
KNH 132(32.5)
MDH 68(16.8) <0.0001
NNPGH 206(50.7)
Wards
Burns 24(5.9)
ENT 4(1.0)
EYE 8(2.0)
ICU 45(11.1)
Medical 96(23.7) <0.0001
Paediatric 190(46.9)
RIDD 9(2.2)
Surgical 30(7.4)
Sex
Male 227(55.9)
Female 179(44.1) 0.0224
Age in years
Oto4 156(38.4)
5t09 44(10.8)
10to 14 21(5.2)
15t0 19 17(4.2)
20to 24 22(5.4)
251029 27(6.7)
30to 34 31(7.6)
3510 39 27(6.7) <0.0001
40 to 44 11(2.7)
45 to 49 8(2.0)
50 to 54 17(4.2)
55 to 59 9(2.2)
60 to 64 7(1.7)
Over 65 9(2.2)
Total 406(100)
Key:

HAIl=Healthcare Associated Infection

RIDD= Respiratory Infectious Disease Department
KNH=Kenyatta National Hospital

NNPGH=New Nyanza Provincial General hospital
MDH=Mbagathi District Hospital

ICU=Intensive Care Unit

ENT=Ear, Nose and Throat ward
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4.3 Respiratory HAI

4.3.1 Age and sex distribution of the study subjects

Table 4.3 shows the demographic characteristics of patients identified with respiratory
HAI. The mean age of patients identified with respiratory was 18.2 (SD=19.4) years
(range 0.2-87 years), 57 (36.8%) were females and 98 (63.2%) were males. Specific age
distribution revealed 72 (46.5%) was less than five years. There was statistically
significant difference in age, and sex of the patients identified with respiratory HAI
(p<0.05).

A total of 161 episodes of Respiratory HAI, were identified in 155 patients between
September 1, 2009 and July 31, 2010. Of the 155 respiratory HAI patients identified, 90
(58.1%) were identified at KNH, 35 (22.6%) at NNPGH and 30 (19.4%) at MDH. Of the
155 patients identified with respiratory HAI, 75 (48.4%) were in paediatric wards, 21
(13.5%) were in medical, 40 (25.8%) were in ICUs, 4 (2.6%) were in surgical and 4 (2.6%)
were in Burns. There was statistically significant variation by ward type (p<0.05).

The median length of stay in the ward prior to new fever onset was 10 days (range, 3 to
768 days). There was statistically significant difference in length of stay prior to new fever
onset according to hospital (p<0.05). The median length of stay was significantly higher
(p<0.05) at Kenyatta National Hospital (14 days, range, 3 to 768 days) compared to New
Nyanza PGH (6 days, range 3 to 394 days).The median duration between respiratory HAI
onset and outcome was 14 days (Range: 0 to 560 days) for the 150 patients for whom this
information was available. There was statistical significant difference in the duration of

stay from respiratory HAI onset to patient outcome according to hospital (p<0.05).
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Table 4.3. Demographic distribution of 155 patients with Respiratory HAIs in Kenya, 1%

Sep 2009- 31° July 2010

Variable Patients N=155  Percentage (%0) P-Value
Sex
Male 98 63.2
Female 57 36.8 0.0010
Age in years
Oto4 72 46.5
5t09 10 6.6
10to 14 4 2.6
15t0 19 2 1.3
20to 24 8 5.2
2510 29 8 5.2
30to 34 16 10.3
35 t0 39 12 7.7 <0.0001
40to 44 4 2.6
45 to 49 3 1.9
50 to 54 5 3.2
55 to 59 6 3.9
60 to 64 2 1.3
Over65 3 19
Mean age of patients(SD) 18.2 (20.4) N/A <0.0001
Hospital
KNH 90 58.1 <0.0001
NNPGH 35 22.6
MDH 30 19.4
Wards
Burns 4 2.6 <0.0001
ENT 4 2.6
EYE 3 19
ICU 40 25.8
Paediatric 75 48.4
Medical 21 13.6
RIDD 4 2.6
Surgical 4 2.6
Total 155 100
Length of stay(days) to HAI onset, 10(3-768) N/A <0.0001
Median (Min-Max) n=155 '
Key:
p<0.05 significant

SD = standard deviation

ICU=Intensive Care Unit

RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

ENT=Ear, Nose and Throat ward
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4.3.2 Clinical characteristics of the study subjects

Table 4.4 shows the clinical characteristics of 155 patients identified with respiratory
HAISs in the three hospitals. Of the 155 patients identified, 97 (62.6%) had features of
influenza like illness (IL1), 24 (15.5%) had history of previous hospitalization in the past
one month. The 155 patients identified with respiratory HAI, 126(81.3%) were cared for
by a family member, 81 (64.3%) of these the family member/ friends stayed with the
patients for >12 hours in a day. Of the 155 patients with respiratory HAI, 90 (58.1%) were
discharged from the hospital, 41 (25.5%) died, 2 (1.3%) transferred, 8 (5.2%) absconded

and 13 (8.4%) were still in the hospital at the final date of data collection.

Only 22 (14.2%) of the patients with respiratory HAI had their haemogram done, of which
6 (27.3%), had white blood cell count above the upper limit of normal. Thirty four (21.9%)
of the patients were started on antibiotics on the day of, or within two days after

developing new fever or hypothermia.

There was statistically significant variation between the patient cared for by relative or
friends, having influenza like illness, the duration the relatives or friends stayed with the
patient, those who had previous history of hospitalization, and having a peripheral line or

central line catheter (p<0.05).
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Table 4.4. Clinical characteristics 155 patients with Respiratory HAIs, in three hospitals, Kenya, 1%
Sep 2009- 31°t July 2010

Variable Patients N=155  Percentage (%) P-Value
Influenza like illness(ILI)
Yes 97 62.6
No 58 374 0.0017
Haemogram done within fever period
Yes 22 14.2
No 133 85.8 <0.0001
White Blood Cell count above the upper limit of normal
Yes 6 27.3
No 16 72.7 <0.0001
Patient started on antibiotics after new fever onset
Yes 34 21.9
No 45 29.0 <0.0001
Not indicated 76 49.0
Had history of previous hospitalization
Yes 24 15.5
No 131 84.5 <0.0001
Cared for by family member
Yes 126 81.8
No 17 11.0 <0.0001
Unknown 12 1.7
How often friends and family are with patient in the hospital
<1 hr 39 31.0
1-5hrs 5 4.0
6-12hrs 1 0.8 <0.0001
>12hrs 81 64.3
Central line in place within 2 days of fever/ hypothermia onset
Yes 35 22.6
No 120 774 <0.0001
Had branula /1V in place within 2 days of fever/hypothermia onset
Yes 50 32.3
No 105 67.7 <0.0001
Had Blood stream infection (BSI)
Yes 10 6.5
No 145 935 <0.0001
Had Urinary tract infection (UTI)
Yes 21 13.5
No 134 86.5 <0.0001
Outcome
Absconded 8 5.2
Discharged 90 58.1
Transferred 3 1.9 <0.0001
Death 41 26.5
Still in the wards 13 8.4

Key: p<0.05 significant
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4.3.3 The incidence of Respiratory HAI among the study subjects

The cumulative occurrence rate among the respondents’ was 155 (38.2%). The incidence

rate among men was 98 (43.2%) higher than their female counterparts 57 (31.8%).

The overall incidence density of Respiratory HAI, was 0.80 (95% CI, 0.70 — 0.90)
infections/1000 patients’ days (Table 4.5). The incidence density of respiratory HAI was
not significantly different across the three hospitals; it was 0.9 per 1000 patients days at
the KNH, 0.8 per 1000 patients at NNPGH and 0.6 per 1000 patients at the MDH (p<0.05).
However, compared to the medical ward (0.4/1000 patient-days), the incidence density of
respiratory HAI were significantly higher in the ICU (5.5/1000patient days, p<0.05),
paediatric (1.1/1000patient days, p<0.05) and eye (3.3/1000patient days, p<0.05) wards.
Incidence density of respiratory HAI was significantly lower in the surgical wards.

There was no statistically significant difference in the incidence density of respiratory

HAI in the burns ward, RIDD compared to the medical wards.
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Table 4.5. Incidence density of respiratory HAI Patients by hospital and ward type
per 1000 patient-days

Infections
Surveillance #of Incidence rate (95% per_l,OOO IRR (95% CI) p-value
ward cases CI) patients
days
Hospital
0.0009(0.0007- Ref
KNH 90 0.0011) 0.9
0.0008(0.0005- 0.84(0.58-1.21) 0.344
NNPGH 35 0.0010) 0.8
0.0006(0.0004- 0.68(0.45-1.03) 0.071
MDH 30 0.0009) 0.6
Ward type
Medical 0.0004(0.0002- Ref
21 0.0006) 0.4
ICU 0.0055(0.0039- 14.43(8.53-  <0.001*
40 0.0075) 55 24.41)
Pediatrics 0.0011(0.0009- 2.83(1.75-4.58) <0.001*
75 0.0013) 1.1
Surgical 0.0001(0.00003- 0.29(0.10-0.85) 0.024*
4 0.0003) 0.1
Burns unit 0.0007(0.0002- 1.84(0.63-5.37)  0.262
4 0.0017) 0.7
RIDD 0.0005(0.0001- 1.31(0.45-3.82)
4 0.0013) 0.5 0.619
ENT 0.0003(0.00007- 0.69(0.24-2.00)  0.492
4 0.0007) 0.3
EYE 0.0033(0.0007- 8.54(2.55- 0.001*
3 0.0095) 3.3 28.63)
155 0.0008(0.0007- 0.8
Total 0.0009)
Key:
*P<0.05

Cl= Confidence interval

IRR= incidence rate ratio
ICU=Intensive Care Unit
RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
HAI=Healthcare Associated Infection
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital
ENT=Ear, Nose and Throat ward
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4.3.5 Trend of Respiratory HAI over the study period

Rates of respiratory HAIs varied not only among wards and hospitals but also by month
within wards. Respiratory HAIs were detected throughout the year without any clear
seasonal trends. The aggregate monthly respiratory HAI rates varied between 0.4 and 1.1

infections per 1000 patients-days.

There was a notable decline in case identification that occurred at KNH from November
2009 to March 2010. There was sharp increase in respiratory HAI rates occurring between
March and July 2010 at the NNPGH (Figure 4.1).
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Figure 4.1 : Overall respiratory HAI incidence per 1000 patient-days reported by
hospital, Kenya Sep 2009-July 2010

46



4.3.6 The viruses associated with respiratory HAIs, in the three hospitals

Of the 155 (38.2%), patients with Respiratory HAI, 143 (92.3%), met the criteria to have
the nasopharyngeal (NP) and oropharyngeal (OP) samples’ taken for virology. Of these
131 (91.6%) patients’ had their samples taken, 6 (4.2%) patients no sample was taken
from them, 6(4.2%) were too sick and others uncooperative despite consenting. Of the
131 samples tested, 56 (42.7%) were positive for at least one virus by rRT-PCR (Table
4.7), detection being higher among paediatric patients (80.4%) than medical patients
(3.6%, (p<0.05). The most common viruses identified were, RSV 21 (16.0%), adenovirus
14 (10.7%), PIV3 17 (13.0%), and influenza A 12 (9.2%). Of those having influenza A, 5
(41.7%) had pH1IN1 and 3 (25%) had H3N2. Seventy-nine pathogens were recovered

from 56 patients who fulfilled the definition of laboratory confirmed respiratory HAI.

Multiple viruses were recovered for 17 (12.8%) patients, 13 (76.5%) of these patients had
dual viruses identified, 317.6 (%) had triple and 1 (5.9%) had four viruses identified.
Fourteen (82.4%) of the multiple viruses were at KNH, 2 (11.8%) NNPGH and 1 (5.9%)
at MDH.
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Table 4.6. Distribution of viral pathogens by hospital recovered from patients with
respiratory HAI

Variable KNH NNPGH MDH *Total
(N=86) (N=20) (N=25) (N=131)
n (%) n (%) n (%) n (%o)
None 52(60.5) 11(55.0) 13(52.0) 76(58.0)
RSV 17(19.8) 1(5.0) 3(12.0) 21(16.0)
Adenovirus 10(11.6) 2(5.0) 3(12.0) 15(11.5)
Influenza A 6(7.0) 1(5.0) 5(20.0) 12(9.2)
pHIN1 1/6(16.7) 1/1(100.0) 4/5(80.0) 5/12(41.7)
Seasonal HIN1 0(0.0) 0(0.0) 0(0.0) 0(0.0)
H3N2 2/6(33.3) 1/1(100.0) 0(0.0) 3/12(25.0)
Influenza B 1(1.2) 2(10.0) 2(8.0) 5(3.8)
Para-influenza virus 1 3(3.5) 1(5.0) 0(0.0) 4(3.1)
Para-influenza virus 2 1(1.2) 1(5.0) 0(0.0) 2(1.5)
Para-influenza virus 3 13(15.1) 1(5.0) 3(12.0) 17(13.0)
Human 2(2.3) 1(5.0) 0(0.0) 3(2.3)

metapneumovirus

*Total number of samples tested

Figure 4.2 show the distribution by type of ward and patients identified with positive

viruses identified in 131 samples collected from patients with respiratory HAI by type of

ward. There were 64 samples obtained from paediatrics, 13 from medical wards, 4 from
surgical and 50 from special wards (ICU, ENT, EYE, RIDD and burns). Patients with

multiple viruses were identified mostly in paediatric wards, where 16 (94.1%) of the 17

the patients with multiple viruses identified occurred.
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4.4 The risk factors for respiratory viral HAIs

4.4.1 Bi-variate and logistic-regression analyses of potential risk factors for the

acquisition of Respiratory HAI

Bivariate analysis for potential risk factors was carried out for each of the variables that
was found to be significant in the single variable analysis. Chi square analysis
demonstrated that the following single variables were significant: hospital type, ward type,
sex, Age of the patient, outcome, history of previous hospitalization, cared for by relatives

or family member, having urinary tract infections or blood stream infection.

4.4.4.1 Demographic characteristics: potential risk factors for the acquisition of
Respiratory HAI

Table 4.7 shows bivariate analysis of demographic characteristics of patients with
respiratory HAI and those patients with no respiratory HAI. Bivariate analysis, showed
being in NNPGH (OR=0.10; 95% CI 0.06-0.16; p<0.05), or in MDH (OR=0.35; 95% CI
0.19-0.64; p<0.05), was more likely to develop respiratory HAI compared to KNH. In
addition, patients less than 5years (OR=0.35; 95% CI 0.18-0.68; p<0.05), those admitted
in ICU (OR=17.57; 95% CI 7.38-41.84; p<0.05), and those in paediatric wards (OR=2.37;
95% CI 1.36-4.14; p<0.05), were significantly associated with developing respiratory
HAL.
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Table 4.7. The results of the bi-variate and logistic-regression analyses of potential risk factors for
the acquisition of Respiratory HAI at three selected hospitals in Kenya from 1%
Sep2009-31°t July 2010

Had a Respiratory Had no Odds Ratio P-value
Variable HAI n=155 (%) Respiratory (95% CI)
HAI
N=251 (%)
Hospital
KNH 90(58.1) 42(16.7) Reference
MDH 30(19.4) 38(15.1) 0.35(0.19-0.64) 0.001*
NNPGH 35(22.6) 171(68.1) 0.10(0.06-0.16) <0.001*
Wards
Medical 21(13.6) 75(29.9) Reference
Burns 4(2.6) 20(8.0) 0.77(0.24-2.50) 0.666
ENT 4(2.6) 0(0) >9.99(<0.001- 0.9566
>999)
EYE 3(1.9) 5(2.0) 2.31(0.51-10.49) 0.277
ICU 17.57(7.38-
40(25.8) 5(2.0) 41.84) <0.001*
Paediatric 75(48.4) 115(45.8) 2.37(1.36-4.14) 0.002*
RIDD 4(2.6) 5(3.0) 3.09(0.76-12.53) 0.115
Surgical 4(2.6) 26(10.4) 0.59(0.19-1.89) 0.377
Sex
Male 98(63.3) 129(51.4) Reference
Female 57(36.8) 122(48.6) 0.55(0.37-0.82) 0.004*
Age in years
Oto4 72(46.5) 84(33.5) Reference
5t09 10(6.5) 34(13.6) 0.34(0.16-0.74) 0.126
10to 14 4(2.6) 17(6.8) 0.28(0.09-0.85) 0.144
15to0 19 2(1.3) 15(6.0) 0.16(0.03-0.70) 0.058
20to 24 8(5.2) 14(5.6) 0.67(0.27-1.68) 0.813
251029 8(5.2) 19(7.6) 0.49(0.20-1.19) 0.630
30to 34 16(10.3) 15(6.0) 1.24(0.58-2.69) 0.047*
3510 39 12(7.7) 15(6.0) 0.93(0.41-2.12) 0.259
40to 44 4(2.6) 7(2.8) 0.67(0.19-2.37) 0.863
45 to 49 3(1.9) 5(2.0) 0.70(0.16-3.03) 0.826
50 to 54 5(3.2) 12(4.8) 0.49(0.16-1.45) 0.681
55 to 59 6(3.9) 3(1.2) 2.33(0.56-9.67) 0.044*
60 to 64 2(1.3) 5(2.0) 0.47(0.09-2.48) 0.749
Over 65 3(1.9) 6(2.4) 0.58(0.14-2.42) 0.964
Length of Stay (days) in the 27(5-373)  45.5(8-181) N/A

Ward, median (min-max)

Key:

Cl= Confidence interval
ICU=Intensive Care Unit

RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
HAIl=Healthcare Associated Infection
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

ENT=Ear, Nose and Throat ward
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4.4.4.2 Clinical characteristics of potential risk factors for the acquisition of
Respiratory HAI

Table 4.8 shows bivariate analysis of clinical characteristics of patients with respiratory
HAI and those patients with no respiratory HAI. Patients who stayed with friends or
family members in the ward for more than 5 hours were more like to develop respiratory
HAI compared to those who stayed with friend or family members for less than one hour
(OR=0.01; 95% CI 0.00-0.05; p<0.05). Having history of previous hospitalization (OR
0.89; 95% C10.52 to 1.50); those aged between 55 and 59 (OR 2.33; 95% C1 0.56 t0 9.67,
p<0.05), having blood stream infection (OR=9.34; 95% CI 2.02-43.30; p<0.05), urinary
tract infection (OR=12.95; 95% CI 3.78-44.4; p<0.05),and having an indwelling central
catheter (OR=40.28; 95% CI 9.53-170.25; p<0.05), was not significantly associated with
respiratory HAI.
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Table 4.8. Bi-variate and logistic-regression analyses of clinical characteristics of
Respiratory HAI at three selected hospitals in Kenya from 1t Sep2009-
315t July 2010

Had a Had no Odds Ratio P-value
. Respiratory HAI Respiratory (95% CI)
Variable n=155 (%) HA
N=251 (%)
Had history of previous hospitalization
No 131(84.5) 210(83.7) Reference
Yes 24(15.5) 41(16.3) 0.89(0.52-1.50) 0.654
Had Urinary Tract Infections (UTI)
No 134(86.4) 248(98.8) Reference
Yes 21(13.6) 3(1.2) 12.95(3.78-44.4)  <0.001*
Had blood stream infection (BSI)
No 145(93.5) 249(99.2) Reference
Yes 10(6.5) 2(0.8) 9.34(2.02-43.30) 0.004*
Central catheter in place within 2days of new fever/hypothermia
onset
No 120(77.2) 249(99.2) Reference
Yes 40.28(9.53- <0.001*
35(22.6) 2(0.8) 170.25)
Peripheral line in place within 2days of new fever/hypothermia onset
No 106(68.4) 154(61.3) Reference
Yes 49(31.6) 97(38.7) 1.20(0.65-2.22) 0.56
Cared for by family member
No 30(19.3) 44(17.5) Reference
Yes 125(80.7) 207(82.5) 1.20(0.65-2.22) 0.56
How often friends and family are with patient in the hospital (h=125 and 206)
<lhr 39(31.2) 12(5.8) Reference
1-5hrs 5(4.0) 4(1.9) 0.46(0.11-1.91) 0.287
6-12hrs 1(0.8) 41(19.9) 0.01(0.00-0.05) <0.001*
>12hrs 80(64.0) 149(72.3) 0.16(0.08-0.31) <0.001*

Key:
Cl= Confidence interval
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4.4.2 Multi-variate analyses of patients who had Respiratory HAI

In multivariate analysis, (Table 4.9), of the patients who had respiratory HAI adjusting for
confounding by age and hospital; there was evidence of confounding by age. When age
was included as a confounder, sex (aOR=0.58, 95% CI 0.37-0.92; p<0.05), having urinary
tract infection (aOR=5.03, 95% CI 1.42-17.84; p<0.05), having a central catheter (aOR=
40.50, 95% CIl 9.20-178.31; p<0.05), being cared for by family/relatives for >6hours
(aOR= 0.03, 95% CI 0.00-0.26; p<0.05), and death (aOR= 1.76, 95% CI 1.02-3.05;
p<0.05) were significantly associated with having a respiratory HAI. Other factors found
to be associated with having a respiratory HAI were type of ward, being in ICU compared
to medical ward (aOR=12.62, 95% CI 4.70-33.88; p<0.05); duration of care by
family/relatives, and outcome of hospitalization. Patients who died were more likely to
develop a respiratory HAI compared to those who were discharged (aOR= 1.76, 95% ClI
1.02-3.05; p<0.05). Patients who were discharged, absconded, referred, or were still in

hospital were equally likely to develop respiratory HAI.
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Table 4.9. Multivariate analysis of the patients who had respiratory HAI adjusting for confounding
by age and hospital n=131

Crude Odds Ratio p-value Odds Ratio p-value
Variable (95% CI) (95% CI)
Sex
Male Reference Reference
Female 1.37(0.67-2.79) 0.391 0.58(0.37-0.92) 0.021*
Wards
Medical Reference Reference
ICU 0.86(0.14-5.12) 0.868 12.62(4.70-33.88) <0.001*
Pediatrics 11.78(2.38-58.36) 0.003** 3.30(0.95-11.42) 0.060
Surgical i 0.33(0.10-1.09) 0.068
Burns unit I 1.20(0.27-5.22) 0.812
RIDD i 0.95(0.18-5.02) 0.950
Eye I 0.79(0.13-4.96) 0.802
Had Urinary Tract Infections (UTI)
No Reference Reference
Yes 0.41(0.14-1.22) 0.110 5.03(1.42-17.84) 0.012*
Had a Central catheter
No Reference Reference
Yes 0.20(0.07-0.55) 0.002* 40.50(9.20-178.31) <0.001*
How often friends and family are with patient in the hospital
<lhr Reference Reference
1-Shrs I 1.62(0.34-7.81) 0.545
6-12hrs i 0.03(0.00-0.26) 0.001*
>12hrs 10.43(3.80-28.68) <0.001*** 0.10(0.02-0.52) 0.006*
Outcome
Discharged Reference Reference
Absconded 1.23(0.26-5.92) 0.793 1.29(0.35-4.77) 0.707
Referred 1.85(0.16-21.46) 0.623 0.22(0.02-2.35) 0.212
Death 0.25(0.10-0.61) 0.002** 1.76(1.02-3.05) 0.044%*
Still in Hospital 0.31(0.06-1.63) 0.167 1.09(0.52-2.27) 0.816
Key:
*p<0.05

i Insufficient data to make the comparison
ICU=Intensive Care Unit

RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
HAI=Healthcare Associated Infection
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

ENT=Ear, Nose and Throat ward
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4.4.3 Comparison of patients who had laboratory confirmed respiratory HAI and

those who did not by selected characteristics

A total of 131 patients gave out OP/NP samples, and for the 56 laboratory positive
respiratory HAI patients, 33/84 (39.3%) were males and 23/49 (46.9%) were females.

There were marginally more females than males who tested positive for viral respiratory

HAI among the respiratory HAI patients. There was no association between sex and

testing positive for viral respiratory HAI (p>0.05) but the age of the patient showed

significant association with viral respiratory HAI (p<0.05, Table 4.10).

Table 4.10. Comparison of patients who had Laboratory confirmed positive viral
respiratory HAI and those who had negative viral respiratory HAI by

sex and age

Variable Had a positive
Respiratory HAI
(n=56) n(%)

Had negative p-value
Respiratory HAI
(n=75) n(%)

Sex
Male 33(58.9) 50(66.7)
Female 23(41.1) 25(33.3) 0.3632
Age in years
0to 4 41(73.2) 19(25.3)
5t0 9 6(10.7) 3(4.0)
10 to 14 0(12.5) 3(4.0)
1510 19 1(1.8) 1(1.3)
20 to 24 2(1.8) 4(5.3)
25 t0 29 1(1.8) 5(6.7)
30 to 34 3(1.8) 13(17.3) .
35 to 39 1(1.8) 9(12.0) <0.0001
40 to 44 0(1.8) 2(2.7)
45 10 49 0(1.8) 2(2.7)
50 to 54 0(1.8) 5(6.7)
55 t0 59 1(1.8) 4(5.3)
60 to 64 0(1.8) 2(2.7)
Over 65 0(L.8) 3(4.0)
Key:
*p <0.05;
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Table 4.11 shows comparison of patients who had laboratory confirmed positive viral
respiratory HAI and those who had tested negative by selected characteristics. Although
more than 50% of laboratory positive viral respiratory HAI were from KNH, Pearson chi-
square test showed that there was no association between hospital and viral respiratory
HAI status (p>0.05,).

Bivariate analysis of the patients who had respiratory HAI and tested positive for viral
pathogen and those that tested negative demonstrated that among the risk factors measured
in this study only, the type of the ward (p<0.05), being cared for by a relative of friend
(p<0.05), having a central line (p<0.05), and outcome of the patient (p<0.05) were

associated with development of respiratory HAI.

Respiratory HAI patients with any virus identified, 45 (80.4%) were from paediatric
wards, and 34 (60.7%) were from KNH, there was significant differences in ward type
(p<0.05).
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Table 4.11.

Comparison of patients who had Laboratory confirmed positive viral

respiratory HAI and those who had negative viral respiratory HAI by selected

characteristics

Variable Had a positive  Had negative p-value
Respiratory Respiratory
HAI (n=56) HAI (n=75)
n(%o) n(%o)
Hospital
KNH 34(60.7) 52(69.3)
MDH 11(19.6) 14(18.7) 0.4481
NNPGH 11(19.6) 9(12.0)
Wards
Medical 2(3.6) 11(14.7)
ICU 5(8.9) 32(42.7)
Pediatrics 45(80.4) 19(25.3)
Surgical 0(0.0) 4(5.3) *
Burns unit 1(1.8) 2(2.7) <0.0001
RIDD 0(0.0) 4(5.3)
ENT 1(1.8) 3(4.0)
Eye 2(3.6) 0(0.0)
Central catheter insertion cases
No 51(91.1) 49(65.3)
Yes 5(8.9) 26(34.7) 0.0017*
Cared for by family member
No 5(8.9) 19(25.3) *
Yes 51(91.1) 56(74.7) 0.0417
How often friends and family are with patient in the hospital
<lhr 6(10.7) 32(42.7)
1-5hrs 0(0.0) 3(4.0) *
6-12hrs 0(0.0) 0(0.0) <0.0001
>12hrs 45(80.4) 21(28.0)
Outcome
Discharged 40(71.4) 36(48.0)
Absconded 4(7.1) 3(4.0) 0.0244*
Referred 1(1.8) 0(0.0)
Death 8(14.3) 30(40.0)
Still in Hospital 2(3.6) 5(6.7)
Key:
*p <0.05;

ENT=Ear, Nose and Throat ward
HAI=Healthcare Associated Infection
ICU=Intensive Care Unit
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

NNPGH=New Nyanza Provincial General hospital
RIDD= Respiratory Infectious Disease Department
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4.4.4 Logistic-regression analyses of potential risk factors for those who had positive
viral Respiratory HAI
4.4.4.1 Demographic characteristics: potential risk factors for those who had positive

viral Respiratory HAI

Table 4.12 shows logistic regression of patients who had positive viral respiratory HAI
and those who had negative viral respiratory HAI by selected characteristics. Those
patients in paediatric ward (aOR=11.78; 95% CI 2.38-58.36; p<0.05), were significantly
associated with a positive viral respiratory HAI compared to medical wards. The patients’
age was grouped into five categories, of those under-fives years, Syears to 18 years, over
18 to 35 years, 35 to 50 years and over 50 years. This was to allow logistic regression, by
age because some categories had few cases of respiratory HAI. Age of the patient was
negatively associated with testing positive for a respiratory HAI.

The odds of having a positive respiratory HAI decreased from 1.0 for children aged below
5 years to 0.17 (95% CI 0.06-0.46; P<0.05) for those aged 18-34 years, 0.04 (95% ClI
0.01-0.34; p<0.05) for those aged 35 to <50 and 0.04 (95% C10.00-0.31; P<0.05) for those
aged 50 and above.
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Table 4.12. Logistic regression of patients who had positive viral respiratory HAI
and those who had negative viral respiratory HAI by selected
characteristics

Variable Had a positive  Had negative Odds Ratio (95% p-value
Respiratory Respiratory  Cl)
HAI (n=56) HAI (n=75)

n(%o) n(%o)
Sex
Male 33(58.9) 50(66.7) Reference
Female 23(41.1) 25(33.3) 1.37(0.67-2.79) 0.391
Age in years
0-<5 41(73.2) 22(28.6) Reference
5-<18 6(10.7) 6(7.8) 0.54(0.15-1.87) 0.329
18-<35 7(12.5) 22(28.6) 0.17(0.06-0.46) 0.001**
35-<50 1(1.8) 13(16.9) 0.04(0.01-0.34) 0.003**
>50 1(1.8) 14(18.2) 0.04(0.00-0.31) 0.002**
Hospital
KNH 34(60.7) 52(69.3) Reference
MDH 11(19.6) 14(18.7) 1.53(0.59-3.93) 0.378
NNPGH 11(19.6) 9(12.0) 1.20(0.49-2.97) 0.690
Wards
Medical 2(3.6) 11(14.7) Reference
ICU 5(8.9) 32(42.7) 0.86(0.14-5.12) 0.868
Pediatrics 45(80.4) 19(25.3) 11.78(2.38-58.36)  0.003**
Surgical 0(0.0) 4(5.3) 1 -
Burns unit 1(1.8) 2(2.7) i -
RIDD 0(0.0) 4(5.3) i -
ENT 1(1.8) 3(4.0) 2.75(0.16-47.34) 0.486
Eye 2(3.6) 0(0.0) 1 -
Key:
*p<0.05

I Insufficient data to make the comparison
ICU=Intensive Care Unit

RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
HAI=Healthcare Associated Infection
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

ENT=Ear, Nose and Throat ward
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4.4.4.2 Demographic characteristics: potential risk factors for those who had positive
viral Respiratory HAI

Table 4.13 shows logistic regression of patients who had positive viral respiratory HAI
and those who had negative viral respiratory HAI by selected clinical characteristics.
Patients who were cared for by a friend or family members were associated with having
positive viral respiratory HAI compared to those who had no care taker (OR=5.28; 95%
Cl 1.12-24.84; P<0.05).

In fact those who stayed with friends or family members in the ward for more than 12
hours were more likely to develop respiratory HAI compared to those who stayed with
friend or family members for a short period, less than one hour (OR=10.43; 95% CI 3.80-
28.68; P<0.05).

Having history of previous hospitalization (OR 0.61; 95% C10.21 to 1.73; p=0.351); being
in ENT ward (OR=2.75; 95% CI 0.16-47.34; p>0.05), ICU (OR=0.86; 95% CI1 0.14 -5.12;
p>0.05), and having a urinary tract infection (OR 0.41; 95% CI 0.14 to 1.22; p>0.05), was

not significantly associated with respiratory HAI.
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Table 4.13. Logistic regression of patients who had positive viral respiratory HAI
and those who had negative viral respiratory HAI by selected
characteristics

Variable Had a positive  Had negative Odds Ratio (95% p-value
Respiratory Respiratory Cl)
HAI (n=56) HAI (n=75)

n(%o) n(%o)
Had history of previous hospitalization
No 47(88.7) 62(82.7) Reference
Yes 6(11.3) 13(17.3) 0.61(0.21-1.73) 0.351
Had Urinary Tract Infections (UTI)
No 50(90.9) 62(80.5) Reference
Yes 5(9.1) 15(19.5) 0.41(0.14-1.22) 0.110
Central catheter insertion cases
No 51(91.1) 49(65.3) Reference
Yes 5(8.9) 26(34.7) 0.20(0.07-0.55) 0.002*
Cared for by family member
No 5(8.9) 19(25.3) Reference
Yes 51(91.1) 56(74.7) 5.28(1.12-24.84) 0.035*
How often friends and family are with patient in the hospital
<1hr 6(11.8) 32(42.7) Reference
1-5hrs 0(0.0) 3(4.0) 1 -
6-12hrs 0(0.0) 0(0.0) 1 -
>12hrs 45(88.2) 21(28.0) 10.43(3.80-28.68)  <0.001***
Outcome
Discharged 40(71.4) 36(48.0) Reference
Absconded 4(7.1) 3(4.0) 1.23(0.26-5.92) 0.793
Referred 2(3.6) 0(0.0) 1.85(0.16-21.46) 0.623
Death 8(14.3) 30(40.0) 0.25(0.10-0.61) 0.002**
Still in Hospital 2(3.6) 5(6.7) 0.31(0.06-1.63) 0.167
Key:
*p<0.05

I Insufficient data to make the comparison
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4.4.5 Age adjusted comparison of patients who had positive respiratory HAI

Table 4.14 shows the age adjusted comparison of patients who had positive respiratory
HAI and those who had negative laboratory results. After adjusting for age, paediatric
ward had a significantly higher proportion of patients who tested positive for respiratory
HAI 45 (80%) compared to those in the medical ward 2 (3.6%) (Adj. OR=15.64; 95% ClI
1.35-180.85; P<0.05). None of the other factors assessed were significantly associated

with a positive outcome for respiratory HAI.
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Table 4.14. Age adjusted comparison of patients who had positive respiratory HAI and those
who had negative lab results (n=131)
Variable Had a positive  Had negative Age adjusted Odds  p-value
Respiratory Respiratory Ratio (95% CI)
HAI n(%)n=56 HAI n(%) n=75

Wards
Medical 2(3.6) 11(14.7) Reference
ICU 5(8.9) 32(42.7) 1.02(0.16-6.46) 0.983
Pediatrics 45(80.4) 19(25.3) 15.64(1.35-180.85)  0.028*
Surgical 0(0.0) 4(5.3) T -
Burns 1(1.8) 2(2.7) ¥ -
RIDD 0(0.0) 4(5.3) ¥ -
ENT 1(1.8) 3(4.0) 3.23(0.11-98.82) 0.501
Eye 2(3.6) 0(0.0) i -
Had Urinary Tract Infections (UTI)
No 51(91.9) 62(80.5) Reference
Yes 5(9.1) 15(19.5) 1.69(0.38-7.63) 0.492
Central catheter insertion cases
No 51(91.1) 51(66.2) Reference
Yes 5(8.9) 26(33.8) 0.85(0.18-4.00) 0.839
Cared for by family member
No 5(8.9) 19(25.3) Reference
Yes 51(91.1) 56(74.7) 2.63(0.53-13.02) 0.235
How often friends and family are with patient in the hospital
<lhr 6(10.7) 32(42.7) Reference
1-5hrs 0(0.0) 3(4.0) I -
6-12hrs 0(0.0) 0(0.0) ¥ -
>12hrs 45(80.4) 21(28.0) 7.23(0.64-81.92) 0.110
Outcome
Discharged 40(71.4) 36(48.0) Reference
Absconded 4(7.1) 3(4.0) 0.89(0.18-4.27) 0.879
Referred 1(1.8) 0(0.0) 4.07(0.35-46.87) 0.260
Death 8(14.3) 30(40.0) 0.45(0.16-1.21) 0.113
Still in Hospital 2(3.6) 5(6.7) 0.22(0.03-1.47) 0.118
Key: * p <0.05;

1 Insufficient data to make the comparison
ENT=Ear, Nose and Throat ward

HAI=Healthcare Associated Infection
ICU=Intensive Care Unit

KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

NNPGH=New Nyanza Provincial General hospital
RIDD= Respiratory Infectious Disease Department
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4.4.6 Characteristics of patients who died within 7 days after onset of respiratory
HAI and those who died after 7 days of onset of respiratory HAI

4.4.6.1 Comparison between patients that died within 7days of respiratory HAI and
those who died after 7 days of getting respiratory HAIl by demographic
characteristics

Table 4.15 shows characteristics of patients that died within 7days of respiratory HAI and
those who died after 7 days among 155 patients with at least 1 HAI. Of the 155 patients
with at least one case of respiratory HAI, 41/155 (26.5%) died, of which 18/41 (43.9%)
deaths occurred within 7days of a new respiratory HAI case and 23/41 (56.1%) deaths
occurred >7days after a new respiratory HAI case. Of the, 16/155 (10.3%) respiratory
HAI patients >50 years old, 9/16 (56.3%) died in the hospital; of those, 6/9 (37.5%) died
within 7days of having a respiratory HAI, while 3/9 (18.8%) deaths occurred >7days after
having a respiratory HAI.

The proportion of patients who died within 7 days among patients with at least 1 episode
of respiratory HAI was highest in the ICUs 14/22 (63.6%), followed by medical wards 2/8
(25.0%) and paediatric wards 2/9 (22.2%, p>0.05). Few patients who had at least one
pathogen identified died within 7days 3/8 (37.5%) compared with patients who did not
have any virus identified 15/33 (45.5%, p>0.05).
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Table 4.15.  Selected characteristics of patients that died within 7days of respiratory HAI and who
died after 7days among 155 patients with at least 1 HAI case

Total Died<7days (n=18, Died >7days (23, Died all P
Variable (n=155) 11.6%) 14.8%) (n=41,26.5) value
Sex n(%o) n % n % n % 5004
Male 98(63.2) 7 30.4 16 69.6 23 561 ooy
Female 57(36.8) 11 61.1 7 38.9 18 43.9
Age,
Years
1(<5YRS)  74(47.7) 4 40.0 6 60.0 10 24.4
2(5-
<I8)YRS  13(8.4) 0 0.0 3 23.1 3 7.3 520,35
3(18- 87.
<35YRS) 33(21.3) 4 121 6 18.2 10 24.4
4(35-
<50YRS)  19(12.3) 4 21.1 5 26.3 9 22.0
5(>50YRS
) 16(10.3) 6 37.5 3 18.8 9 22.0
Hospital
KNH 90(58.1) 16 43.2 21 56.8 37 90.2 P=0.49
MDH 30(19.4) 1 100.0 0 0.0 1 2.4 16
NNPGH 35(22.6) 1 333 2 66.7 3 7.3
Ward
Type
Burns
unit 4(2.6) 0 0 0 0 0 0.0
Eye 3(1.9) 0 0.0 1 100.0 1 2.4
ENT 4(2.6) 0 0 0 0 0 0.0
ICU 40(25.8) 14 63.6 8 36.4 22 53.7 P=0.09
Medical  21(13.6) 2 250 6 75.0 8 19.5 45
Pediatrics ~ 75(48.4) 2 22.2 ! 77.8 9 22.0
RIDD 4(2.6) 0 0.0 1 100.0 1 2.4
Surgical ~ 4(2.6) 0 0 0 0 0 0.0
>12 hrs per
day 81(52.3) 2 18.2 9 81.8 11 26.8
Key:
*P < 0.05;

tInsufficient data to make the comparison
ICU=Intensive Care Unit

RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
HAI=Healthcare Associated Infection
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital

ENT=Ear, Nose and Throat ward
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4.4.6.2 Comparison between patients that died within 7days of respiratory HAI and
those who died after 7 days of getting respiratory HAI by type of virus
identified

Table 4.16 shows comparison between patients that died with seven days of acquiring
respiratory HAI and those who died after seven days of acquiring respiratory HAI by the
laboratory confirmed virus identified in that specific patient. There were no difference
statistically (p>0.05) between patients who developed respiratory HAI and died with
seven days and those who died after seven days in regards to type of virus identified or if

the patient had multiple viruses identified.
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Key:

Table 4.16.  Selected characteristics of patients that died within 7days of respiratory HAI and

who died after 7days among 155 patients with at least 1 HAI case

Total Died<7days (n=18, Died >7days (23, Died all P
Variable (n=155) 11.6%) 14.8%) (n=41,26.5) value

n(%) n % n % n %
Lab confirmed respiratory HAI P=0.16
Absent 99 (63.9) 15 45.5 18 54.5 33 80.5 54
Present 56 (36.1) 3 375 5 62.5 8 195
Multiple virus
0 99 (63.9) 15 45.5 18 54.5 33 80.5
1 39 (25.2) 2 50.0 2 50.0 4 9.8 P=0.71
2 13 (8.4) 1 25.0 3 75.0 4 9.8 43
3 3(1.9) 0 0 0 0 0 0.0
4 1 (0.65) 0 0 0 0 0 0.0
Type of virus
Influenza 16 (10.3) 0 0 0 0 0 0.0 1
FLU A 12 (7.7) 0 0 0 0 0 0.0 I
FLUB 5(3.2) 0 0 0 0 0 0.0 I
ADENO 15 (0.) 1 50.0 1 50.0 2 49 POH
RSy 21 (136) 2 40.0 3 60.0 5 122 0%
HMPV 3(1.9) 0 0 0 0 0 0.0 I
oIV 1 4(26) 0 0.0 1 100.0 1 24 P &37
PIV 2 2(1.3) 0 0 0 0 0 0.0 ¥

P=0.42
PIV 3 17 (10.97) 1 250 3 0 4 98 26
Total
Virus
0 99 (63.9) 15 455 18 54.5 33 805  P=0.71
1 38 (24.5) 2 50.0 2 50.0 4 9.8 43
2 14 (9.0) 1 25.0 3 75.0 4 9.8
3 3(1.9) 0 0.0 0 0 0 0.0 I
4 1(0.7) 0 0.0 0 0 0 0.0 I
How often friends and family are with patient in the hospital
<lhrperday 39(25.2) 1 33.3 2 66.7 3 7.3
é’as;hrs P (32) 13 59.1 9 40.9 22 537 P=é3915
6-12hrs 1(0.7) 0 0 0 0 0 0.0
Z;j hrs per o123 2 18.2 9 81.8 11 268
*P < 0.05;

tInsufficient data to make the comparison
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4.4.7 Hand hygiene compliance rate amongst the Healthcare workers

Hand hygiene adherence results stratified by hospital, ward type and healthcare worker
type are shown in Table 4.17. A total of 4140 observations were collected from 536
audits during this period. The observations were from all the healthcare workers in the
surveillance wards. The participation rate was 50.9% (95% CI, 49.3-52.4%) for the
nurses, 24.9% (95% CI, 23.6-26.3%) for Medical Officers, 13.1% (95% CI, 12.1-14.1%)
for Clinical Officers, 4.7% (95% CI, 4.1-5.4%) for students,5.4% (95% CI, 4.8-6.2%) for
technicians and 1.1% (95% CI, 0.8-1.5%) for others. Overall, the hand hygiene
compliance rate was 35.3% (95% CI, 33.9-36.8%) and varied significantly between
hospitals (P<0.05),ward type and month. The highest observed compliance rate was in
KNH 40.2% (95% Cl, 38.4-42.1%) and the lowest in MDH 5.0% (95% ClI, 3.5-7.2%).

In the ward type, the highest compliance was in the burns unit 53.1% (95% CI, 48.2-
57.9%) and the lowest in the paediatric wards 24.8% (95% ClI, 21.7-28.2%) . There was
significant difference in the hand hygiene compliance between the months. The highest
observed compliance was in the month of November (3™ month of study), 48.9% (95%
Cl, 44.8-53.1%), and the lowest in the month of May (9" month of study), 17.7% (95%
Cl, 13.8-22.5%).The observed compliance rate among the various health care providers,
was also significantly different (P<0.05). The highest compliance was among nurses,
44.0% (95% Cl, 41.9-46.1%) and the lowest among the non-clinical staff 13.6% (95% ClI,
6.4-26.7%).
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Table 4.17. Hand hygiene compliance rate stratified by hospital, ward type and
healthcare worker type, Sep 2009-July 2010

. Observation  Success Odds Ratio 95% P-Value
Hospital Cl
NNPGH 913 355 38.9% Reference
KNH 2686 1081 40.2% 1.6(0.61-3.99) 0.8955
MDH 541 27 5.0% 2.7(0.79-8.98) 0.123
Total 4140 1463 35.3% <.0001
Discipline
Others 44 6 13.6% Reference
CO 540 101 18.7% 0.6(0.15-2.03) 0.004*
MO 1031 302 29.3% 0.9(0.30-2.98) 0.0196*
Nurse 2104 925 44.0% 3.9(1.27-11.65 <0.0001
Student 193 81 42.0% 3.9(1.03-14.48)  0.0184*
Technician** 225 48 21.3% 2.4(0.64-9.43) 0.2845
Total 4137 1463 35.4%
Ward Type
Surgical 528 173 32.8% Reference
Burn 403 214 53.1% 2.2(0.90-5.18) 0.1828
ENT 326 142 43.6% 0.8(0.31-2.29 0.1653
EYE 230 92 40.0% 2.8(0.91-8.73) 0.1275
ICU 460 236 51.3% 2.3(1.48-7.53) 0.002*
Medical 1131 308 27.2% 1.3(0.63-2.81) 0.7736
Paediatrics 677 168 24.8% 0.91(0.42-1.97) 0.0804
RIDD 385 130 33.8% 0.83(0.39-1.79)  0.0436*
Total 4140 1463 35.7% <.0001

Key:
*P <0.05

**Technician= occupation therapist, physiotherapist, lab technician

ICU=Intensive Care Unit
RIDD= Respiratory Infectious Disease Department
NNPGH=New Nyanza Provincial General hospital
HAI=Healthcare Associated Infection
KNH=Kenyatta National Hospital
MDH=Mbagathi District Hospital
ENT=Ear, Nose and Throat ward



4.4.7.1 Hand hygiene compliance rate versus respiratory HAI over

study period

Figure 4.3 shows, hand hygiene compliance rate was negatively co-related with
respiratory HAI rates per 100 admissions. No significant changes were observed, as the
pearson correlation of hand hygine compliance in relation to respiratory HAI over the time
was (r=-0.2067, P>0.05).
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Figure 4.3: Hand hygiene adherence rate amongst the Healthcare workers Versus
HAI rates
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CHAPTER FIVE

5.0 DISCUSSION

5.1 The incidence of respiratory HAIs in selected hospitals in Kenya

In this study, the overall incidence of respiratory HAI rate was 0.8 per 1000 patient days.
Although there are few comparable studies documenting incidence rates of respiratory
HAISs in similar settings, the estimates of incidence of 1.1 infections per 1000 patient days
in paediatric wards in Kenya are consistent with a study from Canada that reported an
incidence of 0.29-1.50 respiratory HAIs per 1000 patient days in the paediatric hospitals
(Vayalumkal et al., 2009). These findings are also similar to respiratory HAI incidence
rates of 0.79 per 1000 patient days reported in Germany in 2004 for children less than
three years old (Forster et al., 2004).

The incidence of respiratory HAI was highest in ICUs, followed by the paediatric wards.
Nearly all of the virus-positive Respiratory HAI cases occurred in patients less than 18
years of age, suggesting that virus transmission among infant and young patients is an
important infection control priority. Although virus positivity among respiratory HAI
patients in ICUs was lower than in the paediatric wards, the high overall incidence of
respiratory HAIs in ICUs suggests that both the specificity of the respiratory HAI case
definition and the possibility of bacterial respiratory HAI be further evaluated in ICU
patients. The incidence of respiratory HAI generated by this study is not easily comparable
with data from other countries; most report healthcare associated pneumonias or device
associated pneumonias as opposed to more general respiratory infection.

In addition, this study reports general viral respiratory HAI, as opposed to specific viruses
causing respiratory HAI. On the other hand, most studies focus on specific patients’
populations, like pediatrics, neonates or ICU as opposed to more general patients’

populations.
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There are some notable differences between the findings of this study and other published
studies on respiratory HAIs. A study conducted in Bangladesh in 2011 found the incidence
of respiratory HAI to be 6.1 per 1000 patient days (Gurley et al., 2010), which is about 8-
fold higher than what is documented in Kenya. This difference could be caused by
differences in data collection strategies; in Bangladesh, staff gathered data on all
respiratory HAIs by visiting wards daily, whereas in Kenya data on all respiratory HAIs
was collected by visiting the wards twice per week. It is possible that rates of respiratory
HAI are significantly higher in Bangladesh than in Kenya because of hospital crowding

or possibly because of differences in infection control practices.

In Bangladesh, family members provide the majority of the nursing care in hospitals.
Family caregivers (FCGs) are present on the wards 24 hours a day (Hadley and Roques,
2007) and on average, two FCGs (Blum et al., 2009) accompany each patient at any given
time in hospital, outnumbering all other persons on the wards. Their social norms demand
that family members maintain close contact with sick patients (Blum et al., 2009). In
contrast to nurses in Bangladesh, who spend only about 5% of their time in direct patient
care giving activities (Hadley and Roques, 2007), 75% of the care that the FCGs provide
to patients involves close contact with patients, including sharing the same food, cleaning

their secretions, and sleeping in the same bed (Islam et al., 2014).

In Kenya, FCGs are not allowed to stay with the patient except to vising them during
vising hours, except in very rare cases especially in pediatric wards where mothers stay
with their babies, only those below five years. The majority of care-giving activities are
provided by the nursing staff. In addition, during this study, health education sessions to
health care providers were introduced to improve infection control practices (hand
hygiene, cohorting). Although the impact of these health education sessions was not
evaluated formally, it is possible that the education sessions led to improvements in
infection control in the three hospitals, which could explain why our reported respiratory
HAI rates are lower than those reported in Bangladesh. When education sessions were
done the hand hygiene rates improved and the rates of HAI declined (Figure 4.2).
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On the other hand, using our preliminary data, we helped the ministry of health develop
national infection control policy and guidelines which were also implemented during the
last half of the study (MOH, 2010).

5.2 Viral pathogens associated with respiratory HAI in selected hospitals in Kenya

In this study, there were 155 patients identified with respiratory HAIL. Of these 131
(84.5%) had their nasopharyngeal and oropharyngeal swabs taken and tested for presence
of a virus. Fifty six (42.7%) of the samples tested had at least one viral pathogen identified.
When we compared patients from whom specimens were collected, with patients from
whom specimens were not collected, there was no significant differences in age, sex, ward
type or hospital noted. Reasons for not collecting specimens included refusal by the
patient or their guardian or inability to obtain the sample, like patient being on oxygen

mask or having severe difficulty in breathing.

In this study 34.8% of samples were positive for at least one viral pathogen which was in
contrast to findings of a recent study of acute respiratory illness in older children and
adults in rural Western Kenya, that documented 58% positivity for at least one viral
pathogen amongst the inpatients (Feikin et al., 2012). However, the distribution of various
viruses identified by Feikin et al (2010) was similar to this study; influenza virus A (10%
compared with 9.3%), influenza virus B (3.0% compared with 3.8% (Table 4.6), and RSV
(12% compared with 15.8%) (Feikin et al., 2012).

Another study reported similar rates of viral pathogens among infants and children at a
rural hospital in Coast region of Kenya (56% of patients with respiratory infection had
respiratory specimens that were positive for at least 1 virus), a slightly lower percentage
of specimens’ positive for influenza virus A (5.8%), and a higher percentage of RSV-

positive samples of 34% (Berkley et al., 2010).
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In this study nearly all the virus-positive healthcare associated respiratory cases occurred
in patients less than 18 years of age, suggesting that virus transmission among paediatric

population is important infection control priority.

Respiratory Syncytial Virus was the most commonly detected virus reported in this study.
Similarly Feikin et al (2012) documented RSV was associated with ARl among inpatients,
but not outpatients, which explains the role RSV plays in respiratory HAI (Feikin et al.,
2012) . Respiratory Syncytial Virus has been shown to cause respiratory HAI outbreak in
NICU (Silva Cde et al., 2012). It has also been shown to be the leading cause of
hospitalisation of ARI in Kenyan children (Berkley et al., 2010). Nosocomial transmission
of RSV frequently follows community outbreaks (Lavergne et al., 2011). Influenza and

Para-influenza 3 was the second most common detected virus.

Influenza poses a serious peril to hospitalized patients in both low and high resource
countries (Katz et al., 2014; Ortiz et al., 2014). Hospitals in low income countries like
Kenya are likely at increased risk for influenza transmission because factors associated
with influenza transmission are common, including crowded conditions (patients sharing
bed), no restriction on the number of visitors per patient at single moment, and lack of
routine infection control practices. These hospitals were regularly overstrained with
patients. Wards with high patients per nurse ratio were associated with increased risk of
respiratory HAI. In all three hospitals paediatric wards had the highest median number of
patients per nurse (range 9.1 to 18.9). World Health Organization, and Association of
American Nurses (ANA) recommends a ratio of 1 to 6 (ANA, 2010). Due to this high
ratio, patients are cared for by relatives, who spend most of the time with the patients and
providing some nursing care because of the shortage of staff. These patient caregivers
rarely maintain adequate hand and respiratory hygiene, partly because hand hygiene

facilities are inadequate (Rimi et al., 2014).
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5.3 Risk factors for Respiratory Viral HAI in selected hospitals in Kenya

A knowledge of risk factors is specifically significant to support stratification of
respiratory HAI rates and implement adequate infection control measures. In this study,
41 of 56 (73.2%) patients less than five years had respiratory HAI. This is similar to other
studies that have shown that respiratory viral HAI rates vary by age, ward type or service
(Goldwater and Martin, 1991). Infection rates commonly are associated inversely with

age: the highest rate being described in children less than five years old (Seto, 2007).

Some studies in which less than 9% of patients have been younger than a year old have
been reported (Goldwater and Martin, 1991). The methodology used in the study,
availability of laboratory capacity for virology services may explain these discrepancies
(Jarvis et al., 1985; Goldwater and Martin, 1991).

In multivariate analysis, ward type, having a central catheter, having urinary tract
infections (UTI), family or friend staying with the patient for >6hours and sex of the
patient were shown to be associated with a significant risk of respiratory HAI. Type of
the ward, especially the ICU was associated with high rate of respiratory HAI. The
Canadian study, documented that patients admitted in the ICU were at higher risk of
respiratory HAI (Vayalumkal et al., 2009). One primary risk factor for respiratory HAI is
the use of respirators, which were present in the hospitals where both the Canadian and
German studies were conducted; respirators were not commonly used in our study sites,
only 2% of the subjects were on respirators (Forster et al., 2004; VVayalumkal et al., 2009).
Although this difference complicates the comparison of the current findings with the two
studies, this still provide baseline estimates that have some consistency with respiratory

HAI rates observed elsewhere.

The cause of respiratory viral HAI is mainly infected patients on the same ward, but staff
and visitors may also play a role, although this study did not investigate the role played

by the visitors and healthcare workers.
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Other causes may include design of the ward, sharing of the bed or room, hand hygiene
(Ellingson et al., 2014; Merk et al., 2014) of the staff and other infection control practices,
like standard precautions, respiratory hygiene and use of personal protective equipment
by the staff.

The staffs were not monitored clinically or virologically, to ascertain the extent to which
they may have contributed to the transmission of respiratory viruses in this study.
However, hand hygiene among the staff was investigated, because hand hygiene has been
documented to prevent and reduce the transmission of respiratory viruses in healthcare

settings and the community (Leclair et al., 1987; Boyce et al., 2002b)

The amount of time that visitors stayed with the patient was associated with risk of
respiratory HAI. Those who had the visitors staying more than 6hours with the patients
were more at risk of developing respiratory HAI. Different studies and settings have
shown visitors as a risk factor associated with respiratory HAI ((Macartney et al., 2000)).
In a study done in Bangladesh, why Bangladeshi nurses avoid ‘nursing’: social and
structural factors on the hospitals wards showed that where family members provided

patient hands-on-care was protective to HAI (Hadley, Blum, et al., 2007).

Respiratory HAI not only cause obvious morbidity but also increases hospital stay with
consequent cost implications (Graves, 2004; Jackson et al., 2011). In view of this, further
strategies to reduce respiratory HAI should be considered, for example patient cohorting
and screening. On deciding the additional strategies to invest in, these should be informed
by the expected changes to both cost and health outcomes, and only efficient strategies
should be used (Graves et al., 2007). Respiratory viruses are spread by direct inhalation
of large droplets and by direct contacts of hands and fomites (Falsey et al., 2005;
Groothuis et al., 2008). Use of personal protective equipment (PPE) such as masks, gowns

by the staff has been reported (Muller and McGeer, 2006), to reduce respiratory HAIS.
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In addition, isolation, cohorting of infected patients and cohorting of staff to infected
patients have been shown to reduce the spread of respiratory virus infection. In the study
by Hall, (1978) barrier nursing involving strict hand hygiene and the use of gowns was
routinely practiced (Hall et al., 1978; Jefferson et al., 2011).

In this study, over half of the patients identified to have respiratory HAI died while they
were in hospital, and nearly half of those deaths 36 (47.5%) occurred within seven days
after the patient was found to have a respiratory HAI. Although, this study did not measure
death attributable to respiratory HAI, death within seven days of diagnosis may serve as
a proxy indicator (See et al., 2013). The proportion of patients with respiratory HAI who
died in this study is higher than that reported in similar studies, for example in a Canadian
study (Vayalumkal et al., 2009), 9% of febrile respiratory HAI cases died; in Bangladesh
(Gurley et al., 2010), 2% of respiratory Hai patients died. A study in USA, by Spaeder, et
al. suggested that children with respiratory HAI were associated with increased mortality
and they documented, 8% mortality of children with respiratory HAI (Spaeder and
Fackler, 2011).

5.3.1 Hand hygiene among the health care workers

Hand hygiene plays a critical part in prevention of respiratory HAI (Allegranzi and Pittet,
2009). In a study done in Italy by Capretti et al (2008) documented a significant reduction
in HAIs incidence from 4.1 to 1.2 per 1000 patient days (p<0.05) over a period of 18
months (Capretti et al., 2008). During this study, the hand hygiene compliance rate among
the health care workers in the hospitals was low (35.3%).
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Proper hand hygiene among healthcare workers is critical to preventing the transmission
of HAIs (Boyce et al., 2002a). This level of compliance of hand hygiene among healthcare
workers was less than that reported in developed countries (74%) (Moret et al., 2004);
however, it is higher than that reported in public secondary care hospitals in Kuwait
(33.4%), Saudi Arabia (23.7%) , Spain (20%) or in an Italian long term care facility
(17.5%) (Basurrah and Madani, 2006; Novoa et al., 2007; Pan et al., 2008; Al-Wazzan et
al., 2011; Abdella et al., 2014). The reasons for low hand hygiene adherence include lack
of running water, lack of functional sinks, distance of functional sinks, from the point of
patient care, lack of efficient modes of hand drying, lack of infection control programs,
lack of guidelines and policy on infection control (Kampf and Kramer, 2004).

In this study as the hand hygiene improved, the number of cases of HAIs per 100
admissions declined, but when the hand hygiene declined the HAI rates increased,
although this was not statistically significant (p>0.05). In the first months of the study,
(September 2009 to November 2009) the hand hygiene compliance rate was higher than
the later months of the study (Fig 4.3). This is because at the early stages the health care
workers were aware of the hand hygiene audits, which made them to improve their
behaviour on hand hygiene. By the sixth month (February 2010) of the study, HCW had
forgotten about the audit and the hand hygiene had started to decline, by ninth (May 2010)
month hand hygiene adherence was less than 20% and HAI had increased to 2.1/100
admissions (Figure 4.3). These findings suggest that there is a logical and significant,

association between hand hygiene and HALI.

This is confirms the considerable body of evidence that hand hygiene can reduce the risk
of bacterial and viral hand contamination and prevent healthcare associated infections.
This study adds evidence to a pattern of findings (Allegranzi, et al, 2009) suggesting that
HAIs can be prevented by hand hygiene.
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On contrary, respiratory HAI did not show a similar pattern like the general HAI. This
could be partly because respiratory HAI can also be transmitted via airborne which
requires respiratory cohorting of patients to prevent respiratory HAIL. Some studies, have
shown that neither the use of gowns, cohorting of patients, use of gloves and hand hygiene
alone can lead to reduction of respiratory HAI due to respiratory syncytial virus (RSV)
(Madge et al., 1992; Lee et al., 2012). Respiratory HAIs prevention is a combination of a
number of factors, including wearing mask for those having respiratory infections and are

attending to patients, Madge, (1992).
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CHAPTER SIX

6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

From the study the following conclusions were made;

1. The overall incidence of respiratory HAI in this study was 0.8 infections per 1000

patient-day’s rates which are similar to those documented by other studies.

2. The three most common viral pathogens associated with respiratory HAI were RSV
(15.8%), influenza (12.8%) and parainfluenza 3(12.8%), 12.8% patients had co-

infections.

3. The risk factors for respiratory viral HAI amongst inpatients in the three hospitals in

Kenya were:

a.
b.
C.
d.

e.

Poor hand hygiene compliance rate 35.3%

ward type-paediatric

Having a central line catheter

Having urinary tract infections (UTI)

Family or friend staying with the patient for >6hours and sex of the patient
were shown to be associated with a significant risk of respiratory HAL.

4. The study showed that respiratory HAI occurred consistently throughout the year

without any clear seasonal trends.
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6.2 Recommendations
From the study the following are the recommendations:

1. The three facilities should limit the number of hours a relative or friends stays with
the patient in the ward. This should also include screening and exclusion of
symptomatic visitors to control infections.

2. Introduction of influenza vaccine to staff and other members of the community at risk
would minimize and improve risk of respiratory HAI transmissions.

3. Hospitals should have policies and guidelines that can enable them strengthen the
infection control activities such as surveillance for HAIs and Hand hygiene
monitoring.

4. Hospitals should have infection control committee to monitor and evaluate measures

taken to prevent HAIs in the hospitals.
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Appendices

Appendix 1: Daily line list for patients hospitalized in surveillance wards
Please create a new entry for patients on the ward exhibiting thermal instability, or cough or sore throat. Always record
date of onset and total number of patients on ward

Hospital: [JKNH  [INew Nyanza PGH [Mbagathi D.H.Surveillance Officer:

Date: Ward: Total # Patients on Ward:
Fever/ Cough or Sore
Name Age (M/Y) | Sex | Admit Date | Diagnosis on admission Hypothermia Throat

Temp: Onset: __ /| |Onset: [/ [
Temp: Onset: [ /__ | Onset: [/ /_
Temp: Onset: [ I__ | Onset: [/ /
Temp: Onset:  / / Onset: I
Temp: Onset: [ l_ Onset: |/ I
Temp: Onset: [ l_ Onset: I
Temp: Onset: [ l_ Onset: I
Temp: Onset: [ l_ Onset: |/ I
Temp: Onset:  / / Onset: | I
Temp: Onset: _ / /| Onset: ] /_

Total # fever:
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Total # fever + resp symptoms:
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Appendix 2: Suspected HAI patient report form

For Patients with New Onset Fever or Hypothermia

SECTION A: General Information

Num. | Question Prompt Coding Category Skip to
Al Date of Report Form Initiation — e —— —— — — —
dd/Month/yyyy e.g. 21 Feb 2010
A2 Surveillance Officer’s Name Georgeld Jackson O
Kennethd  Martha U
A3 Patient Initials
A4 Patient IP Number(if patient has more than two episodes of new fever add a letter to subsequent form e.g. 129822, 129822a,
129822h)
A5 Hospital name KNH U NNPGH Q4
(Circle only one) MDH U
Ab Type of Ward Medical U HDU-Paediatrics U
Paediatrics 4 ICUQ Eye O
(Put ‘X’ on only one) Neonate ICU U Surgical U
Burnsunit O RIDD NT O
A7 Age in Years. Agein Years |_ | |
(List in months if patient is under 1 year of age). Age inmonths || |
(If under one year)
A8 Sex  (Circle only one) Male O Female O
A9 Admission Date
(Indicate the date of admission per the clinician’s notes) e e e e e e
dd/Month/yyyy e.g. 21 Feb 2010
A10 | Admitting Diagnoses
(per clinician Admission note)
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SECTION B: NEW ONSET OF FEVER/HYPOTHERMIA
Use a pencil to put ‘X’ on the appropriate box

Relevant Time Period for Section C through Section |

_A
~ T

Look for clinical signs
and investigations
starting with this date

Look for clinical signs
and investigations up to
and including this date

1 Date Onset 1

I I ) f 1 I

I - o ____ -~ |
-1 day + 3 days
For Sections C through I, all questions refer to the Fever/Hypothermia Onset Period (designated above). Look in file, chart,
and nursing Cadex. Interview patient or guardian where indicated.
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SECTION B: NEW ONSET OF FEVER/HYPOTHERMIA

Please fill in the timeline below: this represents the time period during which you will look for clinical signs and
investigations to complete sections C through |

Num. | Question Prompt Coding Category Skip to

Bl Date of new onset of fever/hypothermia e e e e s e e
dd/Month/yyyy e.g. 21 Feb 2010

B2 Max/min abnormal temperature on date of onset (Max temp= greater than or equal |__|_._|°Celsius

to 38 °C. Min temp= <35)

B3 Temperature on date of last recorded normal temperature |__|_._|°Celsius

B4 Date of the last recorded normal temperature e e e e s e e
dd/Month/yyyy e.g. 21 Feb 2010

B5 Working diagnosis at time of fever/hypothermia (per clinician notes):

SECTION C: RESPIRATORY INFECTION
(NOTE: look within -1/+3 days of onset—i.e. the time frame of interest)

Num. | Question Prompt Coding Category SKij
C1 Did the patient have a new onset cough? Yes U No U
Obtain this information from file/ cardex, procedure form, vitals and ALSO (interview Unable to obtainQ
patient/guardian)
C2 Did patient have new onset sore throat? Yes U
(interview patient) No U
Unable to obtaind
C3 Did patient have any of the following: crackles, rhonchi, decreased breath sounds, crepitus Yes U
No U
C4 Was a chest X-ray taken or documented in plan? Yes U
No |-
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Cda | If “yes”, was there radiology report or clinician documentation in note stating that X-ray was Yes U
consistent with: pneumonia, infiltrate, consolidation, air bronchograms, pneumatoceles? No U
C5 Is the blood SO (pulse oximetry) less than or equal to 90%? Yes U
No U
C6 For non-ventilated patients, was there a plan for or documentation of supplemental oxygen? Yes U
No U
Unable to obtainU
C7 Was patient on a ventilator Yes O No U — (
C7a | Was an arterial blood gas obtained? Yes O No U
C7b | Was the paO2 on the blood gas less than lower limits of normal? Yes 4
No O
CT7c Was the “O i/m or %” (as recorded on Kenyatta vital forms) or Oxygen supplied by vent (as Yes U
reported at New Nyanza) > 40%°? No O
C8 Was a sputum culture (for non-vented patients) or tracheal culture (for vented) documented in plan Yes U
or obtained? No O —C(
C8a | Was culture positive for any organism Yes O No O — (
C8b | If yes Specify organism identified
C8c | Specify amount of growth Light O Moderated
Heavy UUnknownU
C9 In a patient who did not have respiratory symptoms on admission, did any of the following develop Yes U
during the time frame of interest: “pneumonia”, “upper respiratory tract infection No U
(URTI/URI)”, “productive sputum?” Only tick “yes” if these words were used during the time Not applicable O
period of interest. NO clinical judgment. P Rt o I
C10 | Does the patient meet criteria for swabbing? Yes 1 No U — [
C10a | Was patient swabbed? Yes O No O — [
C10b | Type of swab? | NP O OP QOEndotracheal O — [
C10c | Why was patient not swabbed? | Refused O Unable to obtain QOther (specify) O
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SECTION D: URINARY TRACT INFECTION

(NOTE: look within -1/+3 days of onset, i.e. the time frame of interest)

Num. | Question Prompt Coding Category SKij
D1 Was a Urine Analysis (UA) documented in plan? Yes U No U — [
D2 Was a UA obtained Yes U No O — [
D2a | Was leukocyte positive? Yes U No O
D2b | Was nitrite positive? Yes O No U
Unknown U
D2c | Were pus cells positive? Yes U No Q4
Unknown O
D2d | Was culture positive for any organism Yes U No U — [
Unknown U
D2e If yes Specify organism
D2f Specify amount of growth Light 4
Moderate U
Heavy U
Unknown U
D3 If a patient did not have symptoms of urinary tract infection (UTI) on admission, did any of the Yes UNo O

following develop during the time frame of interest: “UTI”, “cystitis”, “pyelonephritis?” Only
tick yes if these words were used, NO clinical judgment.

Not applicableQ
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SECTION E: BLOODSTREAM INFECTION

(NOTE: look within -1/+3 days of onset, i.e. the time frame of interest)

Num. | Question Prompt Coding Category SKij
El Was blood culture documented in plan? Yes U
No O | —E
E2 Was blood culture obtained? Yes U
No | —E
E2a | Was culture positive for any bacterial or fungal organism? Yes 4
No Q| —E
Unknown U | —E
E2b | If yes Specify organism
E3 In a patient who did not have a bloodstream infection at admission, did bloodstream infection (i.e. Yes U
positive blood culture) develop during the time frame of interest? No U
Not applicable O
SECTION F: WOUND OR SURGICAL SITE INFECTION
(NOTE: look within -1/+3 days of onset, i.e. the time frame of interest)
Num. | Question Prompt Coding Category Sk
F1 Was a wound culture documented in plan? Yes UNo O —
F2 Was wound culture obtained Yes UNo U —
F2a | Was culture positive for any organism Yes dNo 04 —
Unknown U
F2b If yes Specify organism identified
F2c Specify amount of growth Light O Moderate O
HeavyUUnknown U
F3 If a patient did not have symptoms of wound infection on admission, did any of the following Yes U
develop during the time frame of interest: abscess, wound infection, surgical site infection, pus or No O

drainage from wound? oniy rick “ves” if these words were used during the time frame of interest, no clinical judgment.

Not applicable U
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SECTION G: DIARRHOEA

(NOTE: look within -1/+3 days of onset, i.e. the time frame of interest)

Num. | Question Prompt Coding Category Sk
Gl Was stool microscopy or culture or O/C (i.e. ova and cysts) documented in plan? Yes UNo U —
G2 Was stool microscopy, or O/C or culture obtained Yes UNo O —
G2a | Were there positive pus cells? Yes Q No U
Unknown U
G2b | Was an organism detected? Yes Q No U
Unknown O
(not documented in)
G2c | Specify organism
G3 Was cholera swab positive? Yes U No U
Not applicable O
G4 Was suspicion for hepatitis A documented? Yes U No U
Not applicable O
G5 Was Hepatitis A antibody obtained? Yes dNo O —
Gba | If yes, was the Hepatitis A antibody result positive? Yes O No U
G6 If a patient did not have diarrhea on admission, did diarrhoea develop during the time frame of Yes O No U

concern (Interview Patient)?

Not applicable Q (nva
should only be ticked if patient
was admitted with diarrhoea)
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SECTION H: CSF INFECTION

(NOTE: look within -1/+3 days of onset, i.e. time frame of concern)

Num. | Question Prompt Coding Category Sk
H1 Was lumbar puncture (LP) documented in plan? Yes UNo U —
H2 Was cerebrospinal fluid (CSF) obtained? Yes UNo O —
H2a | What was the cell count? (Write “unknown” if this is not recorded.) Yesd NoU
Unknown U
(not documented in report)
H2b | Was India Ink stain positive? Yes 1 No U
Unknown U
(not documented in report)
H2c | Was Ziehl Nielsen (ZN) positive? Yes 1 No U
Unknown U
(not documented in report)
H2d | Did the gram stain show fungus or bacilli? Yes O No U
Unknown O
(not documented in report)
H2e | Did the CSF show acid fast bacteria (AFB/AAFB)? Yes dNo O —
Unknown O
(not documented in report)
H2f | Was culture positive for any organism Yes UNo U
Unknown O
(not documented in report)
H2g | If yes Specify organism identified
H2h | Specify amount of growth Light U Moderate 4
Heavy U Unknown O
H3 In a patient who did not have symptoms of meningitis at admission, did meningitis develop during Yes UNo U

the time frame of interest?

Not applicable U

(This should only be ticked if patient
was admitted with meningitis)
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SECTION I: OTHER INFECTIONS AND NON-INFECTIOUS CAUSES OF FEVER

(NOTE: look within -1/+3 days of onset, i.e. time frame of concern)
Num. | Question Prompt Coding Category Sk
11 Was suspicion for extra pulmonary TB documented? Yes O No U
12 Was suspicion for PCP documented? Yes O No O
13 Was a Malaria and parasite blood smear (BS for MPS) documented in plan? Yes O No O
14 Was a malaria and parasite blood smear (BS for MPS) obtained? Yes UNo O —
l14a If “yes” to 14, was smear positive? Yes U Nold
Unknown O
(not documented in report)
15 Was Brucella titre documented in plan? Yes 1 No U
16 Was Brucella titre obtained? Yes U No O —
16a What was the result
17 Was a Widal test for typhoid fever documented in plan? Yes O No O
18 Was a Widal titre obtained Yes UNo U —
Unknown O
(not documented in report)
18a What was result
19 Was the complete haemogram (i.e. CBC) obtained or documented in plan between one day before Yes 4
and three days after the onset of fever/ hypothermia? No O |—
19a If “yes” to 19, was the White Blood Cell count above the upper limit of normal Yes U No U
Unknown Q4
(this should only be ticked if no reference
range is given for normal WBC range)
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End of questions that deal with the time frame of interest. The below questions each ask about different time periods.
Please read carefully: SECTION J: PATIENT PROCEDURES AND MANAGEMENT
(IMPORTANT: time periods differ in this period, so read carefully)

Num. | Question Prompt Coding Category Sk

J1l Did patient have surgery within the 2 days prior to fever/hypothermia onset (this includes the day of Yes 4
the fever/ hypothermia)? No U

J2 Was patient on anti-pyretics on the day of or the day prior to fever/hypothermia onset? Yes 4
(only Include the following: PCM, Paracetamol, Perfalgan, Pacimol, Perocet, Acetaminophen) No U

J3 Patient on steroids within the 2 days prior to fever/hypothermia onset? (only Include Yes U
Prednisone/Prednisolone, IV Hydrocortisone, IV Dexamethasone) No 4

J4 Was patient started on antibiotics on the day of, or in the 2 days after fever/hypothermia onset? Yes U
Note: This includes flagyl. It does not include prophylactic cotrimoxaole. It does include treatment No O
dose of cotrimoxazole. It does not include albendazole or TB medications or malaria medications.

J5 Was patient on anti-TB treatment any time in hospitalization? Yes O No U

Unknown O

J6 Did patient have central line in place within 2 days of fever/ hypothermia onset? (look at patient) Yes UNo O

J7 Was patient admitted because of burns? Yes UNo O

J8 Did patient have a branula /IV in place within 2 days of fever/hypothermia onset? (look at patient) | Yes UNo U

Unknown U

J9 Was there mention of head trauma in admission note? Yes UNo O

J10 Was there mention of haemorrhage/bleeding in brain in admission note? Yes UNo O

J11 Did patient receive blood transfusion on the day of fever/ hypothermia onset? Yes UNo O

J12 Any other comments: Yes UNo U
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SECTION K: PRIOR HOSPITALIZATION

Sy S ——
dd/Month/yyyy e.g. 21 Feb 2010

Num. | Question Prompt Coding Category Sk
K1 Was there any documentation of a previous hospitalization to any hospital in the last month? Yes ONo U
K2 Per patient, relative, or guardian interview, was patient admitted to any hospital one month priorto | Yes U No U
current admission? (Interview patient/ family) Unknown O
K3 Has patient been cared for by a friend or family member while hospitalized? (Interview patient/ | Yes U No U
family) Unknown U
K3a | If “pes” how often are friends or family with the patient at the hospital? <lhr per day d
1-5hrsperday O
6-12 hrperday O
>12 hrsperday O
Unknown g
Section L: Outcome
Num. | Question Prompt Coding Category Sk
L1 For what reason did patient leave the hospital Discharged (left) U
Absconded O
Referred U
Death U
Transferred U
(out of ICU or to another ward
or to another hospital)
L2 Indicate the day of outcome
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Appendix 3: List of patients with suspected HAI (sHAI) that need to be followed for outcome
U New Nyanza PGH

Hospital:
Officer:

U KNH

Q1 Mbagathi D.H.

Surveillance

Ward

Patient Name

Age

Sex

Admit Date

Type of SHAI

Outcome
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Appendix 4: Respiratory HAI sampling and laboratory analysis

Specimen collection:

Oropharyngeal and nasopharygeal swabs were be collected by the HAI surveillance
officer. The Oropharyngeal and nasopharygeal swab was collected with a dacron-tipped
plastic-shafted swab rubbed against the posterior pharynx and tonsils. The sample was
immediately placed into a cryovial with viral transport media. Samples were maintained
at 4° C until it can be sent to the CDC/KEMRI-IEIP laboratory in Nairobi of Kisumu for
testing. Specimens was packed in cold boxes and transported to CDC laboratories by
either CDC vehicles or courier service.

Specimen processing:

All specimens were stored at KEMRI/CDC laboratories in Kisian or Nairobi. An aliquot
of each respiratory specimen was be tested by real time RT-PCR for influenza virus,
respiratory syncytial virus(RSV), human parainfluenzae virus, adenovirus, human
metapneumovirus, Chlamydia pneumoniae and Mycoplasma pneumoniae,and Legionella
spp. For quality control purposes, all positive results was be retested, and 7 % of negative
samples was be randomly rested. There was be a laboratorian at CDC responsible for
Quality Assurance in both the Nairobi and Kisian laboratories.
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Appendix 5: Pathogen specific primers

Respiratory pathogen | Primer name Sequence

Influenza A Virus
FLU AFORWARD GAC CRATCCTGT CACCTCTGAC
FLU A REVERSE AGG GCATTY TGG ACA AAK CGT CTA
FLU A PROBE TGC AGT CCT CGC TCA CTG GGC ACG

Influenza B Virus

FLU B FORWARD

TCCTCAACT CACTCTTCG AGCG

FLU B REVERSE

CGG TGC TCT TGA CCA AAT TGG

FLU B PROBE

CCA ATT CGA GCA GCT GAA ACT GCG
GTG

AdenoVirus

ADENO FORWARD

GCCCCAGTGGTCTTACATGCACATC

ADENO REVERSE

GCCACGGTGGGGTTTCTAAACTT

ADENO PROBE

5’TG CAC CAG ACC CGG GCT CAG GTA
CTC CGA3’

Respiratory Syncytial
virus

RSV FORWARD GGC AAA TAT GGA AAC ATA CGT GAA
TCTTTT TCT AGG ACATTG TAY TGA ACA
RSV REVERSE G
5’CT GTG TAT GTG GAG CCT TCG TGA
RSV PROBE AGC T3’
Human Metapneumo
Virus
hMPV FORWARD CAA GTG TGA CAT TGC TGA YCT RAA
hMPV REVERSE ACT GCC GCA CAACATTTAGRAA
5’TG GCY GTY AGC TTC AGT CAA TTCAAC
hMPV PROBE AGA 3’

Paralnfluenza Virus 1

PIV 1 FORWARD

AGT TGT CAATGT CTT AAT CG TAT CAAT

PIV 1 REVERSE

TCG GCACCT AAGTAATTT TGAGTT

PIV 1 PROBE

5’AT AGG CCA AAG A”’T” T GTT GTC GAG
ACT ATT CCA 3’

Paralnfluenza Virus 2

PIV 2 FORWARD

GCATTT CCAATCTAC AGG ACT ATGA

PIV 2 REVERSE

ACC TCC TGG TAT AGC AGT GACTGA AC

PIV 2 PROBE

5’CC ATT TAC C’T’A AGT GAT GGA ATC
AAT CGC AAA 3

Paralnfluenza Virus 3

PIV 3 FORWARD

TGG YTC AAT CTC AAT CTC AAC AAC
AAG ATTTAAG

PIV 3 REVERSE

TAC CCG AGA AAT ATTATTTTGCC

PIV 3 PROBE

5’CC CAT CTG “T”TG GAC CAG GGA TAT
ACT ACAAAY
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Appendix 6: Specimen collection form
Specimen Identification Form

Patient ID number. -
Date of specimen collection (dd/mm/yyyy): / /
Type of specimen (circle one): Both / Oropharyngeal / Nasopharyngeal

Initials of person collecting sample:

Specimen Identification Form
Patient ID number: -

Date of specimen collection (dd/mm/yyyy): / /

Type of specimen (circle one): Both / Oropharyngeal / Nasopharyngeal

Initials of person collecting sample:

Specimen Identification Form
Patient ID number: -

Date of specimen collection (dd/mm/yyyy): / /

Type of specimen (circle one): Both / Oropharyngeal / Nasopharyngeal

Initials of person collecting sample:
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Appendix 7: Informed consent for interview about suspected HAI (adults)

The following should be read aloud to study participants by HAI surveillance officer:
Hello, my name is . I am a health surveillance officer with The Kenyan Ministry of
Health and Centers for Disease Control. Our goal is to make hospitals safer. Right now,
we are studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether these infections occur here, | have been asking
questions of patients with fever. Just because you have a fever does not mean you got an
infection from this hospital visit. However, we would like ask you a few questions since
your fever started after you came to this ward. If you choose to take part, 1 will ask you
questions about symptoms that started during this hospital visit. Also, | will ask you about
any recent hospital visits. The questions will take less than five minutes.

If you agree to take part in our study, I will ask permission to record information from
your medical chart. | will record information about symptoms of infection and
medications taken for the rest of your visit.

All answers to my questions will be kept private. All information taken from your record
will be kept private. No information with your name on it will be shared outside of the
hospital. Reports shared with hospital staff will not use your name. Any other information
that could possibly identify you will be kept private.

If you take part, we believe that there are no serious risks to you. You will not receive any
benefit from participating in this study. However, we believe this information can be used
to make future patients safer.

This study is voluntary. You do not have to take part. You can say “no” to participation
now or at any time during your hospital visit. If you choose not to participate, your care
and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the
KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want to quit the study.

By signing below, | consent to a short interview and to take part in this study. | know that
| am free not to participate.

Print Patient Name: Signature:

Print Guardian Name**: Guardian Signature:

Witness™*:
++ If guardian signs instead of patient, guardian must print and sign their name
*If patient uses thumbprint instead of a signature, consent must be confirmed by the signature of a witness.
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Patient copy of consent for interview about suspected HAI (adults)

You have agreed to take part in a study supported by The Kenyan Ministry of Health and
Centers for Disease Control. Our goal is to make hospitals safer. Right now, we are
studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether these infections occur here, | have been asking
questions of patients with fever. Just because you have a fever does not mean you got an
infection from this hospital visit. However, we would like ask you a few questions since
your fever started after you came to this ward. If you choose to take part, | will ask you
questions about symptoms that started during this hospital visit. Also, | will ask you about
any recent hospital visits. The questions will take less than five minutes.

If you agree to take part in our study, I will ask permission to record information from
your medical chart. | will record information about symptoms of infection and
medications taken for the rest of your visit.

All answers to my questions will be kept private. All information taken from your record
will be kept private. No information with your name on it will be shared outside of the
hospital. Reports shared with hospital staff will not use your name. Any other information
that could possibly identify you will be kept private.

If you take part, we believe that there are no serious risks to you. You will not receive any
benefit from participating in this study. However, we believe this information can be used
to make future patients safer.

This study is voluntary. You do not have to take part. You can say “no” to participation
now or at any time during your hospital visit. If you choose not to participate, your care
and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the

KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want to quit the study.
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Appendix 8: Informed consent for interview about suspected HAI (in children <18)
The following should be read aloud to study participants by HAI surveillance officer:
Hello, my name is . I am a health surveillance officer with The Kenyan Ministry of
Health and Centers for Disease Control. Our goal is to make hospitals safer. Right now,
we are studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether these infections occur here, | have been asking
questions of patients with fever. Just because your child has a fever does not mean they
got an infection from this hospital visit. However, we would like ask you a few questions
since your child’s fever started after he/she came to this ward. If you choose to take part,
I will ask you questions about symptoms that started during this hospital visit. Also, | will
ask you about any recent hospital visits. The questions will take less than five minutes.

If you agree to take part in our study, I will ask permission to record information from
your child’s medical chart. I will record information about symptoms of infection and
medications taken for the rest of his/her visit.

All answers to my questions will be kept private. All information taken from your child’s
record will be kept private. No information with your child’s name on it will be shared
outside of the hospital. Reports shared with hospital staff will not use your child’s name.
Any other information that could possibly identify your child will be kept private. If you
take part, we believe that there are no serious risks to your child. Your child will not
receive any benefit from participating in this study. However, we believe this information
can be used to make future patients safer.

This study is voluntary. Your child does not have to take part. You can say “no” to your
child’s participation now or at any time during your hospital visit. If you choose not to
participate, your child’s care and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the
KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want your child to quit the study.

By signing below, | consent to a short interview and to take part in this study. | know that
I am free not to participate.

Print Patient Name: Signature:

Print Guardian Name**: Guardian Signature:

Withess™:

++ If guardian signs instead of patient, guardian must print and sign their name
*If patient uses thumbprint instead of a signature, consent must be confirmed by the
signature of a witness
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Patient copy of consent for interview about suspected HAI (<18):

You have agreed to take part in a study supported by The Kenyan Ministry of Health and
Centers for Disease Control. Our goal is to make hospitals safer. Right now, we are
studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether these infections occur here, | have been asking
questions of patients with fever. Just because your child has a fever does not mean they
got an infection from this hospital visit. However, we would like ask you a few questions
since your child’s fever started after he/she came to this ward. If you choose to take part,
I will ask you questions about symptoms that started during this hospital visit. Also, I will
ask you about any recent hospital visits. The questions will take less than five minutes.

If you agree to take part in our study, | will ask permission to record information from
your child’s medical chart. I will record information about symptoms of infection and
medications taken for the rest of his/her visit.

All answers to my questions will be kept private. All information taken from your child’s
record will be kept private. No information with your child’s name on it will be shared
outside of the hospital. Reports shared with hospital staff will not use your child’s name.
Any other information that could possibly identify your child will be kept private.

If you take part, we believe that there are no serious risks to your child. Your child will
not receive any benefit from participating in this study. However, we believe this
information can be used to make future patients safer.

This study is voluntary. Your child does not have to take part. You can say “no” to your
child’s participation now or at any time during your hospital visit. If you choose not to
participate, your child’s care and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the

KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want your child to quit the study.
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Appendix 9: Informed consent for interview about suspected respiratory HAI and
swabbing (adults)

The following should be read aloud to study participants by HAI surveillance officer:
Hello, my name is . I am a health surveillance officer with The Kenyan Ministry of
Health and Centers for Disease Control. Our goal is to make hospitals safer. Right now,
we are studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether these infections occur here, | have been asking
questions of patients with fever and taking throat swabs of patients with fever and
respiratory symptoms. We would like ask you a few questions since your fever started
after you came to this ward. We would also like to take a throat swab If you allow your
child to take part in this study, I will ask you questions about symptoms that you noticed
during your child’s current visit. Also, I will ask you about any recent hospital visits. The
questions and throat swab will take less than 10 minutes.

If you agree to take part in our study, | will ask permission to record information from
your medical chart. | will record information about symptoms of infection and
medications taken for the rest of your visit.

All answers to my questions will be kept private. All information taken from your record
will be kept private. No information with your name on it will be shared outside of the
hospital. Reports shared with hospital staff will not use your name. Any other information
that could possibly identify you will be kept private.

If you take part, we believe that there are no serious risks to you. You will not receive any
benefit from participating in this study. Throat swabs will be tested outside the hospital at
a CDC lab in Nairobi. Results will probably not be available in time to affect the care or
medicine you receive. However, we believe this information can be used to make future
patients safer.

This study is voluntary. You do not have to take part. You can say “no” to participation
now or at any time during your hospital visit. If you choose not to participate, your care
and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the
KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want to quit the study.

By signing below, | consent to a short interview and to take part in this study. | know that
I am free not to participate.

Print Patient Name: Signature:
Print Guardian Name™™: Guardian Signature:
Witness™*:

++ If guardian signs instead of patient, guardian must print and sign their name
*If patient uses thumbprint instead of a signature, consent must be confirmed by the
signature of a witness.
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Patient copy of consent for interview about suspected respiratory HAI and
swabbing (for adults):

You have agreed to take part in a study supported by The Kenyan Ministry of Health and
Centers for Disease Control. Our goal is to make hospitals safer. Right now, we are
studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether these infections occur here, | have been asking
questions of patients with fever and taking throat swabs of patients with fever and
respiratory symptoms. We would like ask you a few questions since your fever started
after you came to this ward. We would also like to take a throat swab. If you allow your
child to take part in this study, | will ask you questions about symptoms that you noticed
during your child’s current visit. Also, I will ask you about any recent hospital visits. The
questions and throat swab will take less than 10 minutes.

If you agree to take part in our study, | will ask permission to record information from
your medical chart. 1 will record information about symptoms of infection and
medications taken for the rest of your visit.

All answers to my questions will be kept private. All information taken from your record
will be kept private. No information with your name on it will be shared outside of the
hospital. Reports shared with hospital staff will not use your name. Any other information
that could possibly identify you will be kept private.

If you take part, we believe that there are no serious risks to you. You will not receive any
benefit from participating in this study. Throat swabs will be tested outside the hospital at
a CDC lab in Nairobi. Results will probably not be available in time to affect the care or
medicine you receive. However, we believe this information can be used to make future
patients safer.

This study is voluntary. You do not have to take part. You can say “no” to participation
now or at any time during your hospital visit. If you choose not to participate, your care
and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the

KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want to quit the study.

128



Appendix 10: Informed consent for interview about suspected respiratory HAI and
swabbing (<18)

The following should be read aloud to study participants by HAI surveillance officer:
Hello, my name is . I am a health surveillance officer with The Kenyan Ministry of
Health and Centers for Disease Control. Our goal is to make hospitals safer. Right now,
we are studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether such infections occur here, 1 have been asking
questions of patients with fever and taking throat swabs of patients with fever and
respiratory symptoms. We would like ask you a few questions since your child’s fever
started after you came to this ward. We would also like to take a swab of your child’s
throat. If you allow your child to take part in this study, | will ask you questions about
symptoms that you noticed during your child’s current visit. Also, I will ask you about
any recent hospital visits. The questions and throat swab will take less than 10 minutes.
If you agree to take part in our study, I will ask permission to record information from
your child’s medical chart. I will record information about symptoms of infection and
medications taken for the rest of your child’s visit.

All answers to my questions will be kept private. All information taken from your child’s
record will be kept private. No information with your child’s name on it will be shared
outside of the hospital. Reports shared with hospital staff will not use your child’s name.
Any other information that could possibly identify you will be kept private.

If consent to your child’s participation, we believe that there are no serious risks to your
child. Your child will not receive any benefit from participating in this study. Throat swabs
will be tested outside the hospital at a CDC lab in Nairobi. Results will probably not be
available in time to affect the care or medicine your child receives. However, we believe
this information can be used to make future patients safer.

This study is voluntary. Your child does not have to take part. You can say “no” to
participation now or at any time during your child’s hospital visit. If you choose for your
child not to participate, your child’s care and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the
KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want your child to quit the study.

By signing below, | consent to a short interview and to take part in this study. | know that
I am free not to participate.

Print Patient Name: Signature:
Print Guardian Name™™: Guardian Signature:
Witness™*:

++ If guardian signs instead of patient, guardian must print and sign their name
*If patient uses thumbprint instead of a signature, consent must be confirmed by the signature of a witness.



Patient copy of consent for interview about suspected respiratory HAI and swabbing
(in children <18):

You have agreed to take part in a study supported by The Kenyan Ministry of Health and
Centers for Disease Control. Our goal is to make hospitals safer. Right now, we are
studying infections that can spread in hospitals. Controlling these infections makes
hospitals safer. To understand whether such infections occur here, | have been asking
questions of patients with fever and taking throat swabs of patients with fever and
respiratory symptoms. We would like ask you a few questions since your child’s fever
started after you came to this ward. We would also like to take a swab of your child’s
throat. If you allow your child to take part in this study, | will ask you questions about
symptoms that you noticed during your child’s current visit. Also, I will ask you about
any recent hospital visits. The questions and throat swab will take less than 10 minutes.

If you agree to take part in our study, | will ask permission to record information from
your child’s medical chart. I will record information about symptoms of infection and
medications taken for the rest of your child’s visit.

All answers to my questions will be kept private. All information taken from your child’s
record will be kept private. No information with your child’s name on it will be shared
outside of the hospital. Reports shared with hospital staff will not use your child’s name.
Any other information that could possibly identify you will be kept private.

If consent to your child’s participation, we believe that there are no serious risks to your
child. Your child will not receive any benefit from participating in this study. Throat swabs
will be tested outside the hospital at a CDC lab in Nairobi. Results will probably not be
available in time to affect the care or medicine your child receives. However, we believe
this information can be used to make future patients safer.

This study is voluntary. Your child does not have to take part. You can say “no” to
participation now or at any time during your child’s hospital visit. If you choose for your
child not to participate, your child’s care and treatment will not change.

If you have any questions about your rights as a study member, you may contact the
Secretary or Chairman of KEMRI/NERC: P.O. Box 54840 00200 Nairobi,
Telephone: 020 272 2541, 072220590, and 0733400003. These people are not part of
this research project. You may also contact them if you think you have been harmed by
this study.

If you have more questions please contact Linus Ndegwa or Mark Katz at the

KEMRI/CDC offices in Nairobi (+254-20-271-3008 x176). These people are part of the
research study. You may also contact them if you want your child to quit the study.
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Appendix 11: Assent form for children aged 7-14 years old for giving specimens for
respiratory swab (flesch-kincaid readability score 5.3)

The surveillance officer will read this consent to the child at the time of enrolment.
Introduction

The Kenyan Ministry of Health and Centers for Disease Control and Prevention are
carrying out a study to learn more about illnesses that can occur among patients admitted
in Kenyan hospitals. We suspect that you may have gotten some germs during your stay
in hospital. To learn more about how to prevent healthcare associated infections, we are
collecting respiratory samples from patients who experience onset of respiratory illness
during their hospital stay.

If you agree to participate, we will need about 5minutes of your time today. We will
collect a nose and throat sample by sticking a cotton swab inside your nose and a throat
swab. The samples will be taken to CDC IEIP/KEMRI laboratory in Nairobi to test for
germs that cause respiratory illness. We will preserve an aliquot of specimen in our
laboratory. Results from these tests may not be available in time to affect your Medical
care.

Risks to you from participation in this study are minimal. Nose swabs and throat swab
cause temporary discomfort. The nose swab might rarely cause brief bleeding from
irritation of the nose.

All answers to my questions will be kept private. All information taken from your record
will be kept private. No information with your name on it will be shared outside of the
hospital. Reports shared with hospital staff will not use your name. Any other information
that could possibly identify you will be kept private.

To give samples today is your free choice. If you do not want to, you will still get the best
possible medical care here at the hospital. If you do not want to, nobody will be mad at
you. If you agree to give samples, but then change your mind, you can stop at any time.
We have already asked your parents about this and they said it was okay to ask you if you
wanted to do this. If you have any further questions about this study, please ask your
parents or me.
Will you be a part of this study and give samples? [1Yes [1No

Name of child (Print)
Date Child Signature (Signature or mark of consent)

To be signed by witness:
The above statement has been read to the child and the child agrees to participate in the
research project.

Name of witness (Print)

Date Witness Signature (Signature or mark of consent)
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Appendix 12: Hand hygiene audit form to be used on weekly basis on wards
HAND HYGIENE ADHERENCE DURING HIGH RISK PATIENT CONTACTS

Monitor each clinical area for approximately 30 MINUTES

Hospital Date Start time AM / PM (circle)
Section of Hospital (e.g. casualty, adult inpatient, pediatric)
Observer name Ward ID __ Number of patients in ward

Total number of sinks or basins in the clinical care area
Of these, number that are working at time of audit (i.e. provide water)
Of these, number used primarily by patients (not including toilet areas)
Total number of bottles of hand sanitizer in the clinical care area

Hand Hygiene Opportunities
Use tick marks to indicate what behaviour was observed for each hand hygiene opportunity

Discipline No Unsuccessful | Successful

(see below) | Attempt Attempt Attempt Comments

Discipline: M= (Medical Officer, Intern, or Consultant), N=Nurse, CO=Clinical
Officer, T= (Technician, Physical Therapist, Respiratory Therapist, Laboratorian),
O=0Other

Duration of observation period: minutes
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GUIDE TO HAND HYGIENE OPPORTUNITIES

HIGH RISK FOR TRANSMISSION
Perform hand hygiene before and after each of the following tasks

DIRECT PATIENT
CONTACT

Bathing and mouth care

Wound care or dressing changes

Repositioning patient

Direct patient assessment or care

Specimen collection (blood, urine, stool, sputum)

Toileting activities

Physiotherapy activities

Invasive procedures (including, but not limited to, insertion of
intravascular devices, administration of I\ medication, lumbar
puncture, intubation/extubation, bladder catheterization, etc.)

The following Moderate and Low Risk activities should not be monitored during audits

MODERATE RISK FOR TRANSMISSION
Perform hand hygiene between patients

INDIRECT PATIENT
CONTACT

Preparing and administering medications
Touching patient equipment at the bedside (eg. Blood pressure

cuffs, thermometers) but no patient contact

Transporting patient in a wheelchair or stretcher
After handling patient soiled linens
Before handling food

LOW RISK FOR TRANSMISSION

Perform hand hygiene periodicall

y

ENVIRONMENTAL
CONTACT

Charting or log book entry
Attendance at rounds

Handling stock linens or supplies
After personal toileting

Please make note of the following during this audit session

Yes | No | Comments

Posters promoting hand hygiene are visible

Waterless hand sanitizer (hand gel) is available for use on the ward

There is visible and easy access to existing hand hygiene stations

Soap is available at all hand washing areas

Paper or clean towels are available for hand-drying at hand washing stations

Mechanical air driers for hand drying are available at hand washing stations

ADDITIONAL COMMENTS / OBSERVATIONS

133




Appendix 13: Research permit

KENYA MEDICAL RESEARCH INSTITUTE

Cen iology and Control Research, P.O. Box 1578 - 401
el (2 .‘ E-mail: cvber@kisian. mimcom.net Wet

KEMRI/RES/7/3/1 23 JULY 2009
TO: DR. LINUS NDEGWA (PRINCIPAL INVESTIGATOR)

GLOBAL DISEASE DETECTION; INFLUENZA ACTIVITY

CDC-KENYA

THROUGH: DR. J. VULULE,
THE DIRECTOR, CGHR,
KISUMU

RE: SSC PROTOCOL No. 1571 (REVISED): SURVEILLANCE FOR HOSPITAL
ACQUIRED RESPIRATORY ILLNESS IN KENYA

Dear Sir,

We acknowledge receipt of the translated Informed Consent Documents in Kiswahili and
Dholuo and their certificates of back translation.

Due consideration has been given to ethical issues and the study is hereby granted approval
for implementation effective this 23™ day of July 2009, for a period of twelve (12)
months.

Please note that authorization to conduct this study will automatically expire on Thursday,
22" July 2010. If you plan to continue with data collection or analysis beyond this date,
please submit an application for continuing approval to the ERC Secretariat by Wednesday,
10" June 2010.

You are required to submit any amendments to this protocol and other information pertinent
to human participation in this study to the ERC prior to initiation. You may embark on the
study.

Yours sincerely,

RN Horie

R. C. KITHINJI,

FOR: SECRETARY,

KEMRI/NATIONAL ETHICS REVIEW COMMITTEE

Ir S(’arcn of oe'tcr i"\_af h
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Appendix 14: Research permit

KENYA MEDICAL RESEARCH INSTITUTE

P.0.Box 54840 - 00200 NAIROBI, Kenya
Tel: (254) (020) 2722541 , 2713349, 0722-205901, 0733-400003; Fax: (254) (020) 2720030
E-mail: kemri-ng@nairobi.mimcom.net: director @ kemri. org; website: www.kemri.org

KEMRI/RES/7/3/1 30 JULY 2009

TO: The Institutional Review Board, National Center for Preparedness, Detection,
and Control of Infectious Disease
Centers for Disease Control and Prevention, Atlanta, GA, USA

RE: SSC PROTOCOL No. 1571 (REVISED): SURVEILLANCE FOR HOSPITAL ACQUIRED
RESPIRATORY ILLNESS IN KENYA

To whom it may concern,

This is to inform you that the KEMRI/National Ethical Review Committee doubles up as the National
Ethics Review Committee and as such our approval is countrywide. Two of the three institutions i.e.
NNPG and KNH have their own IRB and FWA registration number however we have a Memorandum
of Understanding with them such that they do not re-review studies that have been given approval

by our ERC. Mbagathi District Hospital relies on KEMRI's Institutional Review Board for review.

Yours faithfully,

R.C. KITHINJI,
FOR: SECRETARY,

KEMRI/NATIONAL ETHICS REVIEW COMMITTEE

cc. Dr. Linus Ndegwa (Principal Investigator)
Global disease detection; Influenza activity
CDC-Kenya.
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Appendix 15: The published work
Surveillance for respiratory health care—associated infections among inpatients in 3
Kenyan hospitals, 2010-2012

A

COTRETIE TS TV ST DT T SCIET TS T EGT

American Journal of Infection Control

journal homepage: www, ajicjournal.org

Bajor article

Surveillance for respiratery health care—asscciated infections
amoeng inpatents in 3 Kenyan hospitals, 2010-2012

@ CrossMark

Linus IX. Mdegwa WMPHE™ B Mark A. Katz MD Kelly McCormicl MSPH®,

Z. Nganga PhD®, Ann Mungai MDY, Gideon Emulatle MSc®, MEHM. Kollmann MD ©,
Lilian Mayiela MSc ', J. Otieno MD =", Robert F. Breiman MD %, Joshua A Mott PhD 2,
Katherine Ellingson PhD*
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I Wiordy: Bagiground: Although health fare arcociated infeciems e an fmporart cause of merhidity and
Health care—asediated infedtions mortality wosldwide, the epidemiology and etiology of Tesmratory health care assodated indections
Fispizatery haalth care—asodated (fHALs) have not been docurnented in Kenya In 2010, the Ministry of Health, Kerya Medical Research
w:]ﬁm“‘ Instiute, and Centers for Thsease Control and Frevention imtiated survedllance for tHATs at 3 hospitals.

NMethods: it eadh horgital, we rurveyed intensve care umts (ICUc), pediattic warde, and medical wards
to Henufy patients with tHAIL, defined as any hospital-onset (=3 days after admes gon) fever| =380 or
hypothermia (=357C) with conqurrent Sgns of symmptoms of acoterespiratory nfection Masopharyngeal
and coopharyngeal rpedmens were collected from these patients and tested by real-tme mverse
transmiption pofymerase thain reacton for influenza and 7 other vimises.
Resudts: From éprml 2010-5eptember 2012, of the 379 tHAI cases, 6073 were men and S13% were
chldren <L B years old The overall incidence of sHALE was 52 per 10,000 patient daye, with the highest
ingddence inthe FUe {4 4] spedmens analyzed, 4575 had at Jeast 1 respitatony vitos detected; 3225 of
all positive viral specimens were identfied in patients =18 years old
Donclestorn: We identified rHAIz in &l ward types under sureeillance in Kermyan hospitals Viruses may
have a substantial role inthese infections, particularly ameong pediatnc populations Further reseach e
needed to refine case definitions and imdersand rHAls i I0 e

Putlished by Beevier Inc. on behalf of the Assodation for Professionalks in Infection Control and

Epidermclogy. Inc.

Health care associated infections (HAl:) cawse substantial
e rbldiy and mortality woerldwide, with prevalence varying (rom
A%-34% in a variety of patient populations and clinical settings 8
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Financial suppart This stedy was supperted by the Conters far DEease Cantral
and Freveniton mfluenc & program.
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Althowgh HAL prevalence, incidence, and burden bave been char-
acterized by established survelllande systems 0 several developed
countries, data on HAls in developing countries are sparse, espe-
clally in Alrica ™ Based on a rece ot review of publisbed studies of
HAL in developing courtries, an egimated 15% of hospitalizations
resulted Lo an HAL which (s mch blgher than estimated rates (4% -
10%) in developed courtries *S o developing countries, resource
limitations malke it more challenging tooptimize infection conTol
measures {eg, band bygiere, proper disinfection of medical
equipment and suriaces, injecion s@feny. waste management)” (o
addition, seme factors that ae mere common io the developing
weild (eg, overcroveding of bospltal wards, lacl of tralplng, fewer
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programs on pravention of nosocomial infacions] can in=as= the
lile=lihood of transmisdon of reipiratory pathogsns in health car=
sertings

In FKenya, communify-auirsd acufz reipiratory ilness=s,
induding pneurmonia, ars emmon and may account for up @ half
of all hotpital admissions in medical and pediamic wards™
Howemyer, no dafa ars availabl= on respiratory HALS (THALS) in
Fmnya. In an =ffort to und=ritand rHAl in F=nyan hospitals, in
2009, the Fenya Medical Besmarch nstituts (KEMEL), Centers: for
Dismase Control and Preventon-fenya (C0C-Fenya), and Kenya
Ministry of He=alth =stablith=d a pilot 5y stem for tracldng tHATS in
3 hospitals. Laboratory resour o s and protocols that havebemn wsed
for survsillances of community-ons=t influ=nza-lile= illn=ss (7]
weers available= for t=sting a subsetof tHAL cas=s with [T symprams.
In this study we summarize fndings from this pilor surwsl-
lane systm. Spedfically, our objectives wers 0 tharaderize the
spidemialapy and =tiology of tHALS stratdfi=d by patisnt and ward
charaderistics and to identify viral pathogens assodat=d with tHAI
in a subs=fof patents with [I1 symptoms.

METHIDS
Seromg

Thres= fadlifi= s wers chosmmn ba v=1 mn proximity to the KEMEL or
{D{C-limnya Laboratori=: in Mairobi and fisumu and @0 msure Gtz
represent=d wiers of varying d@e and resources. Theses oitsmia
result=d m the s=l=ction of 1 national and 1 district hospital in
Mairohi and a provindal (i=, regional referral] hospital in Fiumu.
[=nyarta Matonal Hospital (ENH], the larg=st public hospiral in the
country, it a universty-affiliat=d natiomal refe=rral hospital with
1,800 beds that recsives 89000 admisdons per ymar Mbagathi
District Hospital {MGH] i 2 200-b=d hospital with annual admis-
sions of appraximately 13000, which serve=s the loml population
but provid=: no spedalty services or nt=nsdve cars. ENH and MOH
ars haoth bas=d in Mairohi, the @pital of Fmya, which has a popu-
lagdon of about 3 million people. The provindal hospital, Mew
Myanza Provindal Ceneral Hospital (MMBECH], is 2 200-hed fadlity
locat=d in westem Fmnya; if recives approximatsly 18000 ad-
mistions per year and serwes at a regional referral hospiral. We
farg=red medical wards, pediatric wards (which typically admit
childr=n <13 yw=ars okd], and intensive cars units $CUs) for the
prospective tHAL surveillanes, AS a rewlt, there were 394 tofal
pati=nf beds unds=r survsillanes: 212 beds in medial wards
(51 aC EMH, 107 at MMPBCH, 60 at MDH), 186 beds in pediatrics wards
{1 ar KMH, B0 at MMPCH, 45 at MGH], and 26 beds in general 1005
{27 atlMH, 5 ar NMPCH).

Sureeiliange protocol @nd cose defmitions

We frained 4 dlinidans {1 nurse, 3 diniml offieers) to be HAL
survsillanes officers (50%) and assigne=d them o th= 2 hospials {1
in MCH,T in MMNPGH, 2 in EMH) whers they warle=d clas=ly with the
health car= personne=] and hospital adminittrator: @ impl=ment
the surveillane protocal. 506 wiers instruct=d & survsy =ach ward
unds=r survmllancs at l=ast 2 days per wesle They reviewesd all
pafients' medical records in the selacted wards © idenify pati=nts
with new doumented awilla fewer (#38%C) or hypothenmia
{=35C] with ons=r atl=as 3 days after admission @ the hospital.
S0¢ relizd on tempem@tures talemn 2% part of routine cliniml @reand
dourment=d in dharts. To sncourags= and =nhance consist=ncy of
temnperaturs taldng, survsillance wards wiers provided with Cmoron
digital thermometers {Cmron, Pudmng, China) for axilla empeTa-
furs faldng (thermomest=r plac=d in the contral positon whil=
adduding the arm clos= to the cheit wall]. Becauts tmperatur=

taldng was found 0 b= incon dstent in th= prepilar phase, 500 alio
toale axilla tmperatur=s of all the patd=nts durng ward +isics @
=nhance s=nstvity of temperatur=-has=d survsillance.

Surveillance bzgan on Apnl 1, 2010, and confinued through
September 30, 2012, which compos=: the 30-month study
perod report=d her= If new-onsst axilla f=wer or hypothsrmia
wier= identifi=d in a pati=nt who had b=mn af=bril= for at l=ast
3 days, the 50¢ fill=d out a2 suspece=d HAL form. The form
includ=d information on basic demographic characterismics,
dat=: of admission, admitting diagnosis, dat= of n=w ons=t of
axilla fmver, linical sympfoms ocourring from 1 day befors @
3 days after the onset of fever or hypothemmia, and information
about routines laboratory t=sts ordesr=d, laboratory r=sults ob-
fain=d, antibiotic uss, and d=tails of patsnt manag=me=nt. 50%
alen asled patients and pati=nt's family member s ahout clinical
symptoms. All patients with a suspected HALD wer= followsd for
their ultimats outcoms, including pati=nt discharg=, transf=r, or
d=arh.

Based on cdinical information @llect=d on suspect=d HAIL
£a s=s, respiratory HAS were characteriz=d by 2 case d=finitions.
The= first was a broad d=finitdon of rHAL: that incorporat=d a
wid= rang= of r=spiratory signs and symptoms; the s=cond wasa
narrower definition for hospital-assodated (11 Spedfically, a
cas= of an tHAL was d=fin=d a: a pati=nt with n=w-m =t fover or
hypothermia and concurr=nt {1 day befor= © 3 days after)
documenfation in the madical chart of any of the fallowing in-
dications of respiratory inf=ction: add=s, rhonchi, dec=ased
breath sounds, oepitus, nesd for supplemental oxygsn in non-
venfilated patients, dinidan documentation of upper reipira-
tory infection, cinidan requs=s for sputum culturs, and axyg=n
saturation (hy puli= oxmetry] <90% in wentilat=d pati=nt: or
concurrsnt pati=nt or family report of cough or sor= throat. A
cas= of hospital-assodatsd I was d=fin=d a ¢ now-m s=t fover or
hypothermia with concurr=nt pati=nf or family r=port of cough
ar sors throat. Ther=forz, the hospital-assodared [0 cas=s r=p—
resented a subser of the rHAT casss (Tahl= 1].

Laborarory esrimg

Becauss of lahoratory resources constran s, 508 wisrs instrud=4
to coll=ct spedmens from patents who met the case d=finidon for
hospital-assodated [T only. 50 also @l=ct=d sprdmens from a
convenience sampls of patients who met the tHAL case d=finitdon
but did nof mest the 01 cass d=finidon. 50% coll=ct=d oropharyn-
g=al and nasopharyngsal spedmens from =ligbl= patisnts acoord-
ing ta standard procedurss that have been previoudy described ™
For mtubated pafi=nts in the [0 in EMH and NMPCH, =ndotra-
cheal aspirates wers mllact=d.

AL the FEME[{CDC-FKmmnya Laboratory in Mairohi, spedmens
wimrs T=iCed by real-ime reverss ransoipton (tBET) polymerass
chain reaction (PCR) for the following pathopmns: influ=nza
viruss: A and B, respiratory synoytial virus (RSY]), adenovirus;
parainflumnza wirus types 1, 2, and 3; and human meta-
pnsurnovirus. W fallowed the same t=ifing protoeool 2t previ-
ously deseribed for population-based acute= respiratory illness
survaillane in Fenya s For tRT-FCE, mal EMA was sxracted from
100-pl alifuots of zach spedmen uing QlAamp Viral BMNA Mini it
({hagmn Inc, Hilden, Cermany] according ©© manufadursr's in-
struchon &, Cne-st=p tRT-PLR was carrie=d out using the AgPath-I0
On=5St=p ET-PCR Eit (Appli=d Biogyirmmms, Carlsbad, CA].
Pathopg=n-spedfic pomers wers ui=d Following the reverse
fran scripfion step, a fypical 45-cycle PCR was run, and fluorss-
cenes was read af the annealing and =»f=n don it=p. Appropriat=
negatve and positive control spedmen § wers run along dd= =ach
reaction. The resulfs were record=d as coossover threshaold (G
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Table 1
D=magraphics and dinical charastanstics far cases of suspectad HAL resgiratary
HA), and haspital assdciatsd 11, M=, 2010 2012

Suzped=d R=piratiry  Haspital assddat=d
HA" HAT nr

VWarizhl= (n 1,255) (n 54 n 147
Sax

Mal= Qa4 (555 2E0060.7) 5 (574

F=mal= 61447 149 (29.3) a2
AZ= gTOUR jemars

=1 205 (144) F0018.5) 204y

117 G55 (442) 147 (58.8) W 474)

18 4 A2 (198) 125(32.8) A2

50 & a0 {64y 220543) a4 1)

2455 42 (34} 17(45) 1607
Hazpital

IINH 180 (151) 105 (22.2) 58(E85)

NNICH 955 (M43) 220053.1) 45 (28.5)

MDH 132 (105) S6014.3) H(E15)
Ward typs

T=diatrics Qa0 (550) 183 (49.9) a7 d)

M=dical 477 (540) 116 (30.8) 45 (28.5)

xur 23 (70 F4018.5) Siad)
Length af stay (dajm) 244 657) 2514 2843) 206 2Em)

in the seard, madian
[ ndTUm . AT

NOTE. Valu=x ar= n (&) ar as dtherivize ndicat=d

HAL hazpital amaddated intsotidn; KLUl mi=msfie dr=unit; I milusmzs 1 dines;
JNH, Tlmmnjatts Matkmal Hazpital; MDH Mbagathi District Hazpital, KNRCH, Nt
Niamza Trasincial C=neral.

“Suspecizd HAlTatars 10 patiznt svith neie dadumantad fover or Iypathermoa sdth
dmzel At leant 5§ daim aler sdmizsion 10 the haspital.

espiratary HAl refes {0 pafi=nis sdith suspesc=d HAl and sdth odncws=nt
dacumentaticn in the medidal chart of indicatian af rs@ratary intactan
Hozpial ameedated I reters {0 patisnts with resmiratary HAD seth oo =nt
‘mzaf af omgh dr sdr= thraat

valuss, Any pathogen Crvalus =399 was recorded as posidve.
Spedmens with Cp valuss =400 were contiderad n=gpative, and
thos= without a Cy reading were record=4d as n=gative.

Dara anafyss

Indd=ne= was caloulat=d by dividing the number of tHAS and
hospital-assodated [0 cases id=nfifi=d by the numbsr of pati=nt
days under surveilanes; the pati=ntday denominator was deter-
mined from monthly ward-ipedfic bed ocupanoy data provided
by =ach hospital. W= us=d all pati=nt days rath=r than pati=nt days:
af risle fi=, eliminating pati=nt day: for those discharged from the
hospital after a ifay <3 days] because=using averall patisnt days has
become standard profocaol whers mo of patient days ar= @ntbue=d
by patient with lengrhs of s@y =3 day s’ Indden o= rates for tH 2l
and 115 were caloulat=d overall and by hospital and warl ype
Stratifi=d indd=ne= rate=s wer=s compar=d using a Foisson regras-
dgon i Tahl= 2). Median length of stay was caloulat=d by ward typ=
and diff=rence: compar=d usiing Wilexon ranlesum t=s. Longi-
tudinal rends weer= plott=d quarterly hy hospital. Viral pathogen
s rasulfs weers surmmarized for patisnts with hospital-assodat=d
1 and tHAL

W analyzed outcorm=s related o patisnt discharge status for
those with tHAL Becauss patents @uld have =1 HAL during the
sfudy fime period, outcormes wers analyzed af the patdent l=wel
Dzath within 7 days of tHAT ons=t was used as a prowy for de=ath
atrrihutabl= @ an HAL'™ For pati=nt with multple rHAls, the dme
from tHAL oo st 0 d=ath was bai=d mn the ons=t of ther lastrHAL
Characteristics of patients wha di=d within 7 day s of onset of THAT
wier= compar=d with pati=nts wha di=d after 7 days and patenn
wha did not di= usdng 3% = for ind=pendencs.

S04 collected all data on paper-bated forms until Novemmber 20,
2011, at which paint they switched o electronic collection of data
on tablets. Data were manually enfered info Micro toff Ace it 2007
(Microsoft Inc, Bedmond, W) prior to Deember 2011, after whidch
data wiere download=d directly into Microtoft Ac=it from fabl=ts.
Sfanstical analyss wa s performed using 545 soffwars wersion 9.1
(EAG Insfituts, Cary, MC). The surveillane profoeol was approved by
both the nstimtional Beview Board of C0C-Atdanta and the Ethiml
Bevimwe Comrmatt=z of KEMEL

RESULT:

The surveillancz pedod (April 2010-Septamber 2012 ) induded
a fofal of 410,182 pafi=nf days at the 3 hosipifals: 162,394 on
medical wards, 225,354 on pediatric wards, and 22,434 in [Cs
Curing this tme, 508 identifi=d 1255 cas=s of suspeo=d HAls;
379{30.%% incuding 18 patentswith =1 case | met thedefinitdon
for tHAL and 147 {11.7%, induding 1 pati=nt with 2 cat=:] cas=:
met the definiton for hospital-assodated LI Of the 379 tHAI
@ims identified, 60.7% wer= men, and 573% wers <18 years of
age. Of the 147 [ cases idencified, 57.8% were mem, and 6303
wizr= 18 years of ap=; 20 T wers <1 yzar ofap= (Tabl=1]. Cf th=
379 rHAL cases idencified, 49.9% wers in pediatrics ward 5, 3063
wiers in medical wards, and 19.5% were in the [0 The median
length of stay in thehospital for rtHAL patien was 25 days {range,
4288); thers watno satisteally sipnificant variation by ward
Es.

Th= overall indde=ne= of tHAL was 92 inf=fions per 10,000 pa-
tent days undesr survsillance (Table 2], The mdd=ne of tHAL in
tha [C10s was 3.0 per 10,000 pat=nt days, which was sipnificantly
higher than the inddsnce n pediatric wards (8.4 pex 10000 padent
days, F < 0001) and medical wards (7.1 per 10000 pati=nt days,
P = .0001]. Thers was no statistally sipnifi@nt diff=rence in the
indd=ne= of tHAI in the= pediatics ward: comparsd with the
medical wards. The inddence of tHAD diffsr=d sipnifiandy by
hospital; it was 18] per 10000 patient days at the MMBECH, 8.4 at
the KMH, and 3.4 at the MBH (F < 0001 for all comparizons].

Th= overall indd=ne= of hospital-assodat=d 01 was 3.6 per
10000 pate=nt days {Tahl= 2]. By ward type, the indd=nce was
high=r in th= pediatrics wards at 4.4 per 10000 pati=nt days than
the medical wards (2.6, F = 0001) and ICU: 2.2, F = 15]. By hos
pitals, the indd=nee of hospital-assodat=d 01 was high=st at the
FMHat 4.7 per 10,000 patent day s, KMHindde=nce was higher than
the MOH (2.8, F = 007] and NNPCH (3.5, F = 15); however, the
latter comparison did not r=ach statstcal sipnificance.

HAl: were detect=d throughout the y=ar without any cl=ar
tmatonal frends. A notable drop in @ e identification ocourr=d in
the last quarter of 2011, and a notabl= incr=ase= in tHAD rat=s
occurr=d hetwaen March and Movember 2017 at the MMPCH(Fig 1.

Spedment wers ollact=d and t=ited for 112 of the 147 sus-
pect=d hospital-assodated I @ems (762%)]. When we comparsd
pati=nt: from whom spedmens wers collact=d with pati=nts from
whom spedmens wers not coll=d=d, therz wers no dpnifimnt
diffsrene=s in age=, s=«, ward typs, or hospital. B=atmns for not
@ll=cring spedmens includ=d r=fusal by pati=nt or their guardian
ar inahility to obfain a spedmen (=g, becauss of doyren masliuse,
severe diffioulty breathing]. Among hospital-assodated [ cases, 54
(48% of spedrmens tested | weere podtive for atl=ast ] viral pathogen
{Tahl= 3]. Th= most commeon viruses Mentfizd among pedmens
mitmd wiere admnovirus {n = 19, 18.5%], B5V (n = 17, 16.5%), para-
influsnza virms type 3 {n = 16, 153%], and influsnza viruz A {n =9,
B8.7%). Muldpl= viruses wers isolat=d for 17 (16.5%]) [l spedmens.
fmong the 54 01 cases with any virus identifi=d, 53 (93 23] wer=
18 ymars ald, and 20 (370%) wers 1 yzar old.
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Table2
Incidence af rspiratary HAL and haspital assocated I par 100000 pati=nt dais by werd tipe and hdspital, anipa, 2010 2012
1IHH NHNICH MDH hesrall
Respiratar i His@tal amacdated Respiratary Haspital assaciat=d Respiratary  Haspital assodat=d R=@ratary Henpital amacdiat=d
Ward typ= HA juk] Hal m HAl m HAal jii]
Medical 44 4.2 1.5 1.4 4.0 iz 1 2.4
T=cti atrics a5 54 1.5 6.5 a0 24 a4 4.4
xu 213 2.5 111.6 a.a HA® HA 350 2.2
Oiverall a4 4.7 15.5 2.4 4.4 ig az EX

HAI hémpital amaciatad infactian; KL mi=nsies cars unit; LI, mflu=nza Bz illnes; INH, l=njatia Natanal Hoptal; W0H, Mbagathi District Haspital; N4, ndt appicabls;

NKICH, Hetv Mipnza Travindal Caneral,
“MDH haz na 1CU

- . KNH
Zoas
=
s —~m hIDH
E o
1 NG
?g'.l‘.- NINPGH
= o
5 *
ol L]
&
; FLE] >
=
Lol 1)
=
= 10
%
=]

Paper-based dara eallseticn
switches 1o PDAS smarsphonas

Monvember 30, 2001

Fig 1 Overall rpizatiry HAlinedeném repertad per 10,000 patiant days by heaspital lenya, 2010 2012, HAL health care—assacated infeetian; MK Jemyatia Matimal Haspital;
WD Mbagathi Tistriet Haspital; MMIGH New Hyanza Travineial General; Fv, parsdnal digial assistant

Tabled
Viral pathagens d=f=ct=d amang patiznds Seith rspiratary HAL lmnpa, 2010 2012

Rempiratary HAD aith

Tofal raspiratary  hazpital assadat=d
Variahle HAl{n 379} IFin 1410 (%K)
Fample cdllsct=d tar viral t=sting 155 14047 112 (762
Sample reults aivailablar 1401569 105 (a0
Ary virs” ad (457 S (524d)
Influsnza wirus A° 15 (9.5) a0
Influ=nza virus B° 10211 4027
A = irus ™ 20157 19 (145)
Repiratary simeptial sdrus” 17121} 17 (145}
Human mslapnawmdidrus” & 4. 3) 4¢3.9)
Tar ainflusnza virus typs= 17 402.9) S02.9)
Tar ainflu=nza virus typs 27 2014} 201.9)
Tar ainflu=nza virus typs 37 18124} 16 (1535)
Muligs viuses deiaci=d 2142) 17 (145}

MOTE Value= ar=n (£

HAI hémpital amaciatad infactian; LI, influ=nza lii= ilness,

“Dedaminatar a7 the percentage r=pari=d & th= numbsr al cases thatl geers
sivabbad with r=ulis availabl

1D mnaminatar tar the parc=ntags repari=d iz the number af cas=s mes=ting the as=
d=fnitian

From the 232 tHAl cas=: that did not mes=t the d=finidon far
hospitalassodated I, we coll=ded 3 @nvenience sampls of 37
spedmens of which 10 (27%] were postive for at least 1 wiral
pathogen. Of thess, § spedmens were identifi=d from the 3 non-
I rHAL @ s=¢ in the ICU0s. The remaining 4 spedmen s wers iden-
tifi=d from the 90 non - rtHAL cases in the pediatric wards, Cverall,
92 2% of all positive spedmens wers from patisnts <18 years old.
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Of th= 351 patients with at l=a sr 1 cas= of tHAL 207 (59 0%] wier=
discharged from the hospital, 78 (222%] di=d, 36 (103%] fTans-
ferrad, 16 (4.6%) abscond =d, and 14 {4.0%] werz soillin the hospital
at the final dat= of data coll=ction. Of the 78 pati=nts whao di=d, 41
(52.6%) of the deaths ocourred within 7 days of a new tHATL case
(Tabl=4]. Crezrall, 10 (58 .8%) of the tHAL pati=nts =65 years old di=d
in th= hospital; of those, 6 di=d within 7 days of having an tHAL The
proportion of d=ath within 7 days among patients with at l=ast ]
casz=of tTHAL was high=stin the [CUs and lowes it in pediatric s=ming s
(164% vs 96%, P = 0001). Fmwer patisnts who had an identifi=d
virus di=d within 7 day £{4.9%) compar=d with pati=nts whao did not
have any virus idengfi=d (9.9%, F = 007). Among tHAL pate=nts,
having a hospital-assodated [0 was nof dgnificantly assodat=d
wiith de=ath {Tahl= 4).

DECUSSI0M

In this study we report the first, to our Inowd=dgs, sy stomati-
cally collect=d surveillances data in East Africa o =ifimat= th=
indd=nce and viral =tiology of tHAL illn=ss. AL 3 hospitals in Femya,
over half of the tHALS and twa thirds of the hospitalassodated O
cases were identifisd in pediatric wards, Indde=ne of tHAL was
high=st in [0Us, whersa s inddence of hospital-assodated 11 was
high=stin pediatric wards . M=ady all of the viruspostive hospital-
assodated 10 cases ocourred in patients <18 wears of age, sup-
Easting that virus ransnis don among infant and child patients is
an imporfant inf=ction ontrol prorty. Although virus podtvity
amon g THAL patients in [0S wa s loveer, the high overall indd=nes
of tHAT in [0S sugg=sts that both the spedfidty of the tHAT cass
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Talle 4

Chara-{eriztics 4 patimnts that diad within 7 dajs af repratary health ar=—assaddatad inf=cfidn and patisnts wwha disd after ? dajs amang 337 patiznt with af J=ast 1
= piratary heakth care—amzadciatad ind=didn caz= weith autome informatian 2vadabl= iz natn has@tal of tme of final dafacal=atbian)

Varizhle Tataln  E37) Disd 7 dajm(n 41, 12.23) Di=d >7 daim(n 57, 11.0%) Di=d all{n 78, 25 1)
Smx

Mal= 205 23 (11.5) 1984} 420207

Femal= 13 18154y 18134} A6 126,90
Ags, jrears

<1 ] F11.8) 4(64) 11018.6)

117 128 11a6) a0 20015.46)

1384 113 14124y 17 (150} 224

50 &4 i (1500 A(150) 5000

=65 17 4 (d5.5) 4(2i5) 10(58.49)
Ward typ=

xu a1 10§ 16.4) 14 (230) 24138.5)

Madical ] 15¢15.48) 15(138) A0027.5)

Tadiatrics 147 16 (946) (44 241144
Anjy influsnza e dnes

Ve 158 13094 15(108) 28120.5)

Ha 186 26 (14.0) 21 (11.3) 47 (25.5)
Any irus Menfifiad™t

Ve a1 ifda) 494 2014.8)

Ha " 74 18 (254) 250135.2)
Length af staq, dajs

Madizn {minimum madmum) 11560 I8 (12 244) Ha

NAOTE. Valus=z ar= n (E)ar a5 dtherids mdicat=d

Kd, nat applicable

“Tial herais the numbar af pati=nts svha seer= sampad with reuls svailable,
s geere much mar e commdanty d=t=ct=d in the pedisine popwlation

definitdon and the possibility of bacerial tHAL be further =valuaed
in IO\ patients.

AL the 3 surveillance hospital s in K=nya, the overall tHAI rat=
was 9.2 per 10,000 pati=nt days Although thers ar= f=w com-
parables sudi=g documenting indd=nce rat=s of tHALE in these
serdngs, our sstimates of an indd=nce of 8.4 infemions per
10,000 pati=nt days in pediatric wards in Eenya ar= consist=nt
with a study from Canada that reported an inddenc= of 2.9-15.0
tHALS per 10000 patient days™ in the pediatric population. Cur
findings ar= also similar to rHAL inddene rat=s of 79 per 10000
pati=nt days reported in Cermmany in 2004 for children =3 years
ald* on= primary rislcfactor for tHAT wa s the use of respirators,
which wezre pretent in the hospitals whers both the Canadian
and Cerman studiss wers conduct=d; respirators wiers uncom-
mon inour 3 study sitms. Although this diffsrenc= complicat=s the
comparison of our findings with thess 2 studie=s, our findings sdll
provide hassline = simat=s thathawe some con gsten gy with tTHAL
rar=s ohserved slsewhers,

Ther= ar= also some= notable diff=r=nce=s betwemn our findings
and other published studi=g m tHALS. A study condud=d in
Banglad=sh in 2017 found the indd=ne of tHAL 0 be 5-fold higher
than what wehave docurmented in Femya ® This differenes could be
caus=d by differenc=s in data @llaction strat=gi=¢; in Banglad=ch,
staff gpather=d data on all tHALS by visiing wards daily, wher=as in
Tiemya wem pather=d data on all tHALS by visiting the wards pwiceper
wizsle, [T15 also possible that rates of HAL ar= dgnificantly higher in
Banglad=sh than in Kenya br@uss of hospital coowding ar possibly
becaus= of diff=rencet in infedion contral practie: Duning the
survsillanes period we introducsd health =ducation s=sdons to
h=alth care provider s af the 2 study hospitals to0 improve infection
control practicss (=g, hand hygi=n=)]. fAlthough the impact of these
health sducation s=sidons has not been mvaluated formally, it ic
posdbl= that the =ducation s=tdons led o improvements in
infsction ntrol in the 3 hospitals, whidh could also =xphin
wiy our reported tHAI rat=s ar= lower than thos= reportsd in
Banglad=ch.

The= pereentags of virus-podtive tampl=: and the main viruse=:
wiz identifisd were similar to findings from recent reporte of
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peneral acures respiratory dlness surveilanes in Kenya; a recenc
study of amuts respiratory illn=s: in old=r children and adults in
rural weitem FKenya showed similar percent-poiitive results for
inpati=nts in r=gard to any virus id=ntfi=d (55 omparsd with 46%
present=d hers), influsnza wirus & (0% comparsd with 9% pr=-
sented here), and RSV 12% compared with 12% pre sented herz]
fnather study report=d dmilar rat=: of viral pathogmms among
infants and childr=n af a rural F=myan hospital {56% positive for at
l=mast 1 virus), a dightly lower percentags of spedmens posdtive for
influsnza wirus A (5.8%), and a high=r percentags of RSV-positive
samples (5.8%)

In th= 30 months of HAL surveillane present=d in this study,
n=arly a quarter of patients with tHAL di=d whil= they wiere in the
hospital, and over half of those d=aths wier= within 7 days of being
diagnos=d with antHAL Although this study did not measurs d=ath
afrributahle to tHAT, death within 7 days of diapnosismay serve asa
TIaxy indicamr” The praoportion of tHAL cas=s with an sutcoms af
d=ath it higher than r=port=d in dmilar sfudi=s. In a Canadian
study, T of febril= tHAL cases di=d; ina study from Banglad=sh, 2%
of tHAI patients died 3% These differences suggest the possibilicg
that our surveillancs may have not detect=d milder cas=s of HAL if
sa, this may also help to ssplain the diff=rences in me=s of tHAL

Our data have several limmitations that reflact the challeng=s of
susfaining survsillan o= in low r=source s=tfin g, Data reported her=
may be an und=restimation of tHAL for 2 r=asons. Frst, 504 only
vigited wards at the most 2 days per wesle thersfors, they relisd o
dhart dorumentaion to measurs patent temperaturs: when they
wi=r= no € at the ward. Wards wers underitaff=d, and thermometers
werE Searce; A% a resulf, temperaturss wers measursd and remrd=d
inmnsistently in hospital dharts. Ther=fors, tHAL cas=s wers llesly
misied. To address some of theseisues, we supplisd the sunesl-
lance wards wirth digital themmometars and mcourag=d the ward
nurs=s to record femperaturss, In addidon, wee lcely missed a
numbsr of =tiologi=s of tHALS becauss we only t=st=d for some vi-
rus=s and did not t=:1 for bact=ria. Further, we did not falloveup o
any patients follmwing dischargs= from the wards who may have
d=veloped symptom s fromnew inf=dions after dischargs= from the
hospital. Finally, although we chose 3 different ldnds of hospitals
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{national provingdal, distriet), our results may not ha repre entative
of all hospitals in Femya,

To draw on these lmitatons, lessms lzamed from the 2otah-
lishment of this survaillanes qug gt that futurs routine HAL sur-
veillance vll reguirs mors @niittent tempsafurs momtorng by
the ward saff and improved documentaton of fover on patient
charts. Also, none of the 3 hospitls had any dedicared mfsction
confral nurses, Dedicated infecfim comfrol $Gf who hawe
continual support from the hospial administration and ward oaff
can promote HAL avarenass and support HA survallines «ffors.

In condusion, 2 new surveillane= syifem for tHALID 3 hospitals
in lmnya thowed that tHAl ocoured comsistently durmg 2 30-
manth pemiod in the pediatic and media] wards and 005 of 2
hospialt in mees similar to those desoibed in other developing
countrizs, Most [ @ sms osted wiere posidva for af least 1 viral
pathopm. Infection confrol meatures should be stregrhensd in
[teyan hospitals, and emfinued HeJ survellan e will be important
to manitor the burden of HAL and the impact of futurs mfactiom
confral infervantions,
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Molecular characterization of potential healthcare
associated respiratory syncytial virus in three
referral hospitals in Kenya, 2009-2011
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Intreduction

Respiratory syneytial virus (RSV) is 2 major cavse of
community-acquired severe respiratery illoess in infants,
immunocompromised individuals and the elderly. Lim-
ited information exists on healtheare associated RSY
infeections in developing countries.

Ohjectives
To describe hospital-acquired RSV infertions in thres
Feman referml hospitals

Mathods

Cngeing survellance for healthoare associated infections
15 conducted at three referral hospitals in Mairobi: Ken-
yatta MNaticral Hospital (KINH), hrimeg Ogings Odings
Teaching and Referral Hospital (JOOTREH) and Wba-
gathi District Hospital (MDH). We collected nasophar-
yogeal and oropharyngeal samples from patients with
new-pnaet fever (238°C) and either cough or sore throeat,
after being afebrile for at least three days in the warnds.
Specimen wire tested for ISV wsing real dme polymer-
ase thain reartion (RT-PCR) and those poative with 1
cyele threshold value of 5€ and below were further
grouped as B5Y A or B uwsing the same methed. The
ectodomain of the attachment G glycoprotein was
sequenced and phylopenet cally analyzxed.

Results

Among 250 cases tested from September, 2000 to Sep-
tember, 2011, 37 [14.5%) were poative for REV, inelud -
ing 13 [35%) subgroup A, & (16%) B, 1 (3%) mived AE
and 17 [46%) could oot be determined. Seventesn
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samples were successully sequenced out of the twenty
samples oo which this was attempted. ajocity of dur
L5 A isplates belonged to NAIL genotype prototype
strain and all RSV B sequences custered with the BALY
genotype. Three B5W A and 2 ISV B sequences from
patients on the same ward at KINH were 1009 identical
in the G ectodomain suggestingg potential common
source. Ooe RV A positive specimen from MDH and
one from JOOTEH shoveed 100% sequence identity.

Conclusian

Presence of identical sequences indicates potential
patient to patient transmission of RSV within the hospi-
tals. Effective and feasible infection control strategies
should be enhanced in the Kenyan public hospitals.
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Assessment of Hand Hygiene Practices And Usage of Alcohol-Based hand Sanitizer

in Three Kenyan Hospitals, 2011-12

1509, Assessment of Hand Hygiene Practices And Usage of Alcohol-Based
hand S in Three Keny Heospitals, 201112

Linus Ndegwa, MPHE: Infoction Control, KEMRI, Nabeodi, Kuwait
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Backgrouml. Hand hygicne (HH) by healthcare providers (HP) prevenis
healthcare-associated Infections. Routine use of alcohol based handreb (ABHR)
HH adh e but can be Db The Waorld Health Osganiza.

tios (WHO) published hods for loul d of ABHR 10 sustain supply
and contred costs In low-resource sﬂungu The objective was 10 describer 1)
baseline HH adherence: 2) perceptions of locally-produced ABHR among
HP -r;ld 3) cost savings d with local prod of ABHR in 3 Kenyan

..

Methods. Basel HEH adb was defined as the ber of dul HH
cvents (HH with soap and water or ABHR) divided by the number of WHO -defined
HH opyp observed. Baseline HH adh data was coll d from De:
Cember 2001 to May 2012 by traimed odacevers im 16 wards. Differences in adber.
cnabvwnd HP type and before and after ABHR imtroduction were asessed using
P |mN|nefo<umnwmmodwldeo«omnumandoﬁh«pw
©F3 b0 assess perceptions of ABHR: transcripges were qualitatively coded using & stan.

approach to describe key themes. ABHR was prepared in the hospitals

n? the published WHO formulation; data were collected from April 2012 to

2013 and compared o the average wholesale cont of 8 brasds of ABHR avad.
ablc to honpitals

Resalts,  Rascline HI adherence was 28%. ICU had the highest rates, while sungical
mm—mmhm(sp«ummwvmwnrw
doctons and clisical officers had the Jowest adherence. Focus group sespoadents
oﬁmugoﬂd!mngl\lmlmnufuanddﬁckmwmenuumm
fcacy: dishikes Mm—gnmwmnmmmm.vm,
was the theme for bl el spply.”
Placement™ and “cheaper production.” l‘mdmmnmo(l\mmmuss:lo’u

Ier compared to an aversge comemercial prarchase price of US$24.50, Theowghowt
the plot, 2166 heres of ABHR were used In the sites. with average monthly savings
of $3503.

Figwee 1 Baaslne Hie adharenie 1~ Dec 2013 85 33" May 2003
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Comclwsion.  There is low HH adh ce in K b ds. Local d
may provide a cont sustainable

pr
saving source of ABEHR that could improve HH adber
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