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ABSTRACT

Background and Objectives: The introduction of Emergency Medicine in Rwanda in 2013 has

been associated with a mortality reduction in critically ill patients presenting to CHUK. However,
while awaiting available Intensive Care Unit (ICU) beds, very sick patients often board in the
Emergency department. The aim of this study is to: 1) identify the rate of critically ill patients in
ED at CHUK, 2) assess the outcomes of those patients, 3) assess the types of critical management
provided to them in ED at CHUK, and 4) determine factors associated to outcomes in critically ill

patients.

Methods: A descriptive prospective cohort study analyzed all patients >15 years who presented
to CHUK between April and June 2022 with modified South African Triage Scores of Red with

alarm, Red without alarm, and Orange.

Results: Of 320 patients, 66.9% were male and median age was 40 years. Patients were triaged as
Orange (65.3%), Red without alarm (22.8%), and Red with alarm (11.9%). Presentations were
categorized as: medical emergencies (47.1%), traumatic injury (44.1%), and surgical emergencies
(7.5%). Mortality was 12.2% and highest among medical emergencies (16.5%, p=0.046) and
increased significantly with triage color (p<0.001): Red with alarm (46.1%), Red without alarm
(30.8%) and Orange (23.1%). CPR (10.3%) and endotracheal intubation (8.8%) were the most
frequent critical interventions provided. Median length of stay was 33.5 hours and boarding time
was 22.2 hours. Length of stay was statistically associated with mortality (p=0.024). In addition,
mortality was associated with the following interventions: CPR, intubation, and use of

vasopressors (p<0.05).

Conclusions: Our study shows high mortality rate despite providing critical management, which
can be attributed to prolonged length of stay. Due to limitations, this pilot study is recommended
to be extended to other hospital departments for longer periods and to understand factors predicting

mortality such that they can be addressed at systems level.

Key words: Critically ill patients, length of stay, boarding time, critical management, mortality.
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CHAPTER ONE: INTRODUCTION

1.1. Introduction
This part is comprised with background, problem statement, aim and objectives, research question

and the study structure.

1.2. Background
Patients arriving to the emergency department (ED) have differing requirements for urgent medical

treatment. To prioritize some patients over others is often demanded in context limited hospital
resources. Overcrowding is a frequent and escalating problem in the ED, which can lead to adverse
patient outcomes (1).

Efficacious and aggressive resuscitation is required for critically ill patients when they present to
the ED. With the lack of ICU beds at CHUK, very sick patients are managed in the ED with
increased regularity. In the United States a study showed that, with a length of stay from 2.5 to 18
hours among overall patients, critically ill patients were presented to the ED at more than 8% and
admitted to the hospital at more than 25% (2).

As a result, EDs must rapidly establish the urgency and level of care required for individual
patients in an effort to optimize allocation of sparse hospital resources. In order to obtain this
objective, a majority of modern EDs utilize a triage tool to assess patients’ severity of illness or
injury at arrival, determine priorities, and then deliver appropriate treatment (3). Scale-based
protocols guide healthcare providers when labelling patients according to their required level of

care but accuracy is strongly influenced by the experience of the triaging doctor or nurse (3).

1.3. Problem statement
ED overcrowding is one of the most crucial public health challenges (12). Currently literature has

found that ED crowding and increased hospital length of stay(LOS) are associated with hospital
mortality (8)(9)(12)(13). For instance, one study found that patients on mechanical ventilation with

a ED boarding time (EDB) more than 6 hours were almost 6 times more likely to die (13).

An ED study performed in Rwanda by Uwamahoro et al from August 2015 to July 2016 showed
that the mortality rate increases with category of triage. It was shown that mortality rate of ‘Red
with alarm’ patients was 7.7% versus 6.6% for ‘Red without alarm’ and 1.1%, 0.2% and 0%
respectively for Orange, Yellow and Green patients (4). That study looked at mortality in the ED
according to triage category, but did not describe the ED length of stay (EDLOS), the EDB and

1



disposition of critically ill patients, nor did not describe the critical interventions performed in
these patients. Moreover, to our knowledge, no existing literature examines the impact of the above
cited factors (length of stay, boarding time) in the ED at CHUK.

1.4, The aim of the study
This study aims, based on the EDLOS, to assess the epidemiology and the ED outcomes of

critically ill patients at CHUK.

1.5. Research objectives
To identify the rate of critically ill patients in ED at CHUK

To assess the outcomes of these patients in ED at CHUK
To assess the types of critical management provided to them in ED at CHUK

YV V V V

To determine which factors are associated with outcomes in very sick patients at ED

1.6. Research questions
What are the epidemiology and the outcomes of critically ill patients in the ED at CHUK?

1.7.  Significance of the study
This study will enable the hospital management in implementing appropriate strategies with the

purpose to increase competency of ED medical staff to deliver care efficiently to critically ill

patients and for in hospital team to improve the critically ill patients’ flow in the ED.

1.8.  Definition of Concepts
Critically ill patient: one who experiences a life-threatening multisystem process which can lead

to considerable morbidity and mortality, and mostly is often preceded by a period of physiological

degradation.

1.9.  Structure/Organization of the study
This report is structured as follows: an introductory chapter providing background and rationale

for study objectives, a literature review exploring existing research in the topic area, a methodology

providing details of study design, approach, and tools of data collection. The report concludes with



a result chapter discussing the findings of the present study against the existing studies done in

different perspectives related to the current study and recommendation based on such findings.



CHAPTER TWO: LITERATURE REVIEW

2.1. Introduction
This part deals with Theoretical Literature, Empirical Literature, Critical Review and identification

of gaps in existing literature.

2.2. Theoretical Literature
Triage systems are actually applicable to any type of patients presenting care in modern emergency

care facility. Triage tools developed in High Income Countries (HIC) have been found to lack
applicability in Low and Middle Income countries (LMIC). Therefore, in LMIC, the Triage Early
Warning Score (TEWS) was developed as an applicable score for triage use in context of low
settings such as in Africa. The TEWS is a part of the South African Triage Scale (SATS), which
has been utilized and analyzed in different countries in sub-Saharan Africa such as South Africa,
Ghana, Somaliland, Malawi and Rwanda (1)(4).

Since emergency medicine (EM) specialty training was instituted in Rwanda in 2013 (5), many
changes have occurred in the management and delivery of emergency care in the ED (5)(6). Key
among these changes was the implementation of the triage tool, which facilitates the categorization
of patients according to their clinical presentation, and differentiates critically ill patients from
others (4)(7). Based on the modified South African Triage Score (mSATS) in use in the ED at
CHUK (figure 1), patients are categorized according to Triage Early Warming Score (TEWS) and

discriminatory signs (Emergency signs, very urgent signs and urgent signs) (4).
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Therefore:

- Red patients are critically ill necessitating quick resuscitation and immediate critical care
management. They are divided into two subgroups: ‘Red with alarm” and ‘Red without alarm’.
The 'with alarm' category depends on the presence of specific emergency signs, in addition to
the standard TEWS physiology score (figure 1).

- Orange patients are those potentially unstable. They might require critical management.

- Yellow patients are stable.

- Green patients have minor injury and illness (the most stable patients).

2.3. Empirical Literature

The ED Length of Stay (EDLOS) is defined as the time from the triage in ED up to the transfer to
inhospital ward or discharge from ED, and hospital length of stay (LOS) was defined as the time
from hospital admission to patient discharge (8)(9). Accepted EDLOS is, in general, six hours
duration of a patient in ED. However in the United Kingdom, The National Health Service of the

uses a four hour target (10).

As a critical indicator of quality of care for hospitals, ED Boarding time (EDB) is defined as the
time between the admission decision by inpatient team an departure from the ED (9). Lord et al.
define EDB time as more than four hours that each patient passes in ED in transition care from the
ED team to the inpatient general medical team (11). In addition, in 2021, Nouri et al. defined EDB
as the inability to transfer the admitted ED patient to downstream ward within 2h (8). EDB is the
primary reason for ED crowding.

Shortage of ICU beds is a growing global challenge(9). The need of critical care beds is rising out
of proportion to bed availability, deriving from an aging population and an increase of complex of
medical diseases (9). Therefore, some severely sick patients are held in the ED while waiting for
bed availability. EDB is frequent and increasing worldwide, resulting in extended LOS (9). The



wait time for ICU admission can vary from two hours to few days, deferring between hospitals
and nations (9). EDB may have significant consequences which can lead to delay in time-sensitive
interventions (12) (9).

One study found that ICU patients treated during peak demand periods had almost a twofold
increase in risk of mortality (12). Although EDB results to decreased quality of care to all patients,
critically ill patients remain particularly vulnerable. Research has found an significant association
between ventilator-associated pneumonia and ICU mortality (4) (8) (9).

Therefore, critical interventions are provided. A study done in Canada by Green and Macyntyre,
revealed that critically ill patient management in the ED occurred at a crucial phase of care, when
intervention can considerably have positive impact on outcome and survival (13). They showed
that among critical patients admitted in ICU from ED, most of invasive procedures were performed
in ED and many ICU admissions received at least one invasive procedure in ED, such as
endotracheal intubation, central venous access, arterial catheter insertion, and chest tube insertion
at respectively 64%, 17.9%, 14.1% and 4.5% (13).

Increased mortality has been suggested to be associated with awaited ICU bed availability.

In Brazil a study found a median of 17.8 hours for delayed ICU admission among examined
patients(14). In this study, patients were managed by ward staff while waiting for an ICU bed and
1.5% increased risk of ICU death for each hour delay was associated with the delayed admission
to ICU(14). In United States, a multicenter study analyzed a database greater than 50,000 patients
from approximately 120 different ICUs and found that there was an association between the
increased hospital LOS and high ICU and hospital mortality with the delayed admission greater
than six hours (15). Another Australian study done by Parkhe and his colleagues, found that
patients admitted to ICU within 24 hours of ward admission from ED had a significant increase in
30 day mortality compared with patients admitted to ICU directly from ED (16). Young MP et al.
did a study in an hospital in Utah (United States of America) which demonstrated an association
between increased mortality and delayed transfer to ICU over four hours (17). Simchen and his
colleagues revealed an improved early survival for ICU patients compared with patients treated in

regular departments (18). This almost equates to the effects of subsequent ICU care for the first 72



hours of hospitalization. This is coherent with the long-standing premise that there is a ‘‘golden
hour and silver day’’ in the continuum of care in critically ill patients, which suggests that

reversibility of disease and mortality may be greatest in the initial hours of presentation (19).

On the other hand, a United Kingdom study found that in ICU patients with EDB over than 3 hours
had similar ICU LOS and mortality rates compared to those with shorter EDB (20). Furthermore,
a study done in Finland demonstrated that there was no association between that such delay with
the hospital outcomes or quality of life (21) . A US study revealed that EDB over 24 hours was
not associated with hospital mortality during COVID-19 outbreak (12).

2.4. Critical Review and Research Gap identification
Most of previous literatures reviewed has focused on management, ED crowding, and mortality

while one researcher did a study in our settings focused on triage category and associated to
mortality but did not consider others factors affecting patient mortality including but not limited

to; EDLOS, EDB and provided critical management.



CHAPTER THREE: RESEARCH METHODOLOGY

3.1. Introduction
This chapter will give an explanation on the methodology employed in this study on epidemiology

and outcomes in ED at CHUK.

3.2. Research design
This is an observational prospective cohort study looking at epidemiology and outcomes of critical

ill patients in ED at CHUK from April to June 2022.

3.3. Research approach
The present study used quantitative approach and analyzed collected data from participants.

3.4. Research setting
The study site is CHUK, Rwanda’s main referral and teaching hospital. Data were collected among

very sick patients in the ED.

3.5. Population
The total number of patients admitted to the ED was the population study, of whom critically ill

patients were recruited to participate in this study.

Inclusion Criteria
All category Red and Orange adult patients received in CHUK ED during the study period, and

consented for the study.

Exclusion Criteria
» Stable patients (triage category Yellow or Green)

» Patients less than 15 years old



3.6. Sampling

3.6.1. Sample size

Sample size calculation for estimating a single mean was performed. In a previously published
study of trauma patients in CHUK ED (22), the standard deviation of ED length of stay for those
admitted was approximately 2 days. With a confidence level of 95%, 249 patients were required
to give 95% confidence intervals of +/- 0.25 days for the average length of stay. To allow for those
lost following up, we aimed to recruit 320 patients. Calculation was performed using the software

statistical calculator: https://statulator.com/SampleSize/ss1M.html

3.6.2. Sampling strategy
A convenience sample of critically ill patients admitted to the ED during the study period was

selected. Eligible patients (or their caretaker) signed a consent form before being enrolled in the

study and the recruitment continued until the total sample size was reached.

3.7. Data Collection
Data was collected from the patient’s medical records by the primary investigator then helped by

the other residents and nurses working in the ED. A structured questionnaire was used for data
collection. Data was collected from the triage tool and the patient’s medical records and examined.
Outcomes were categorized according to triage category and characteristics, within time spent in
emergency department. Each patient’s hospital registration number was used instead of their name.

The primary investigator also generated a study code to identify each participant.

3.8. Data analysis
Data were analyzed using Epi Info software. Descriptive statistics including frequencies and

percentage were generated for the rates of critically ill patients and types of critical management
provided for those patients. Variables such as the ED length of stay, boarding time and disposition
were measured based on critical ED interventions delivered. The primary outcome was ED
mortality. In addition, inferential statistical analysis was performed to establish the relationship
between independent and outcome variables. This was done using Chi-square test at 95%

confidence interval where P-value of 0.05 was considered statistically significant.

10
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3.9. Ethical considerations
Confidentiality

The questionnaires were locked in a well-protected cupboard accessed only by the principal

investigator.

Ethical Approval
We obtained ethical approval from the University IRB committee (No 178/CMHS IRB/2022) and
KUTH research committee (EC/CHUK/044/2022) before starting data collection.

3.10. Data management

3.11. Data Dissemination
The study finding will be submitted to a peer reviewed journal for publication after being presented

as a thesis of the Master of medicine in Emergency medicine and critical care.

3.12. Limitations and challenges
The limitations and challenges found will be analyzed in the discussion.
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CHAPTER FOUR: RESULTS

4.1 Socio-Demographic characteristics
The distribution of social-demographic characteristics of patients who participated in the study is

presented in Table 1. A total of 320 patients aged at least 15 years old at CHUK ED were recruited.
The median age was 40 years (range 15 to 93), and 66.9% were male. 41.3% had self-attended,
41.3% had been transferred from District Hospitals, and 17.2% had been brought by SAMU
(Services d’Aide Medicale Urgente).

Table 1 Socio-Demographic of Patients

Variables N =320 %

Sex

Male 214 66.9%
Female 106 30.0%
Age

Age (years); median (range) 40 (15 - 93)
Arrival to ED

Self-attended 133 41.3%
Transfer from District Hospital 132 41.3%
Brought by SAMU 55 17.2%

4.2 Triage category and causes of critical illness

The majority (65.3%) of patients were categorized as orange, 22.8% were categorized in red
without alarm and 11.9% were red with alarm, as illustrated in Table 2. 47.2% attended due to
non-trauma medical issues, 44.1% attended due to trauma and 7.5% attended due to non-trauma
surgical complaints.

12



Table 2 Triage category and causes of critical illness

Variables N =320 %
Triage Category

Orange 209 65.3%
Red without alarm 73 22.8%
Red with alarm 38 11.9%
Cause

Trauma 141 44.1%
Non-trauma (Medical) 151 47.2%
Non-trauma (Surgical) 24 7.5%

4.3 ED Critical Care Provided

Of the critically ill ED patients in this study, 8.8% were intubated and mechanically ventilated.
0.9% patients received non-invasive ventilation. VVasopressors or inotropes were used in 3.1%, and
chest tube insertion was performed in 3.0%. 10.3% patients underwent CPR during their ED stay.

Pericardiocentesis was performed in 1.3% patients and thoracocentesis in 2.8%.

Table 3 ED critical care provided

Variables N =320 %
Intubation 28 8.8%
Non-invasive ventilation 3 0.9%
Central venous access 6 1.9%
Vasopressor 10 3.1%
Tube thoracostomy 9 2.8%
CPR 33 10.3%
Pericardiocentesis 4 1.3%
Thoracentesis 9 2.8%
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4.4 Patient Outcomes
Median length of stay was 33.5 hours (range 0.5 and 809.5). Median boarding time was 22.2 hours

(range 0.47 - 452.2). 0.3% of critically ill patients were admitted to the High Dependency Unit
(HDU), 2.8 to ICU, and 7.8% to the Operating Theatre. 47.2% patients were admitted to general

wards. Mortality rate was 12.2% and 0.9% transferred to another hospital.

Table 4 Patients outcomes

Variables N =320 %
Length of Stay (Hours)

Median (range) 35.5 (0.5 -809.5)
Duration of boarding (Hours)

Median (range) 22.2(0.47 — 452.2)
Outcomes

Discharge home 92 28.8%
Admission to ward 151 47.2%
Admission to ICU 9 2.8%
Admission to Operating Theatre 25 7.8%
Admission to HDU 1 0.3%
Transfer to another hospital 3 0.9%
Death 39 12.2%

4.5 Association between boarding time, length of stay and mortality
Table 5 shows that after 12 hours, mortality rises highly with EDLOS and EDB for admitted

patients at respectively 75% and 70.8%. Mortality was significantly associated with EDLOS where
more than 75% of patient died within more than 12 hours with P-Value 0.024. While for EDB,

there was no statistical association with mortality rate among ED critically ill patients.
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Table 5 Association between Boarding time, length of stay and mortality

Mortality
Variables Admitted Non admitted | P-value
ED boarding time
<12Hours 8(53.3%) 7(46.7%) 0268
>12Hours 17(70.8%) 7(29.2%)
ED Los
<12Hours 4(36.4%) 7(63.6%)
>12Hours 21(75.0%) 7(25.0%) 0.024

*Mortality was defined as patients who died in the emergency department during the two-month

study period, according to medical records

4.6 Association Between Outcomes and Critical Care Provided in the ED

Table 6 shows that intubation, vasopressor/inotrope use and CPR were strongly associated with
mortality (p-value <0.001). There was no statistically significant association between mortality
and any other ED critical care provision. Based on then triage category, Red with alarm has high
mortality rate (46.1%) in the total number of deceased, followed by Red without alarm and Orange
with respectively 30.8% and 23.1% with significant association between triage category and

mortality (p-value=0.001). There was no statistically significant association between mortality and

any other factors.
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Table 6 Characteristics associated with mortality outcome

Characteristics associated with mortality outcome % (n)

Survived (n=281) | Deceased(n=39) | p-value
Sex
Female 33.5(94) 30.8 (12) 0.7387
Male 66.6 (187) 69.2 (27)
Arrival to ED
Self-attended 43.8 (123) 25.6 (10) 0.0743
Transfer from District Hospital 38.2 (110) 56.4 (22)
Brought by SAMU 17.1 (48) 18.0 (7)
Cause
Trauma 47.1 (131) 26.3 (10) 0.0455
Non-trauma (Medical) 45.3 (126) 65.8 (26)
Non-trauma (Surgical) 7.6 (21) 7.9 (3)
Interventions
Intubation 3.2(9) 48.7 (19) <0.0001
Non-invasive ventilation 0.7 (2) 2.6 (1) 0.2607
Central venous access 1.8 (5) 2.6 (1) 0.7349
Vasopressor 1.4 (4) 15.4 (10) <0.0001
Tube thoracostomy 2.1 (6) 7.7 (3) 0.0492
CPR 1.1(3) 76.9 (30) <0.0001
Pericardiocentesis 1.4 (4) 0.0 (0) 0.4534
Thoracentesis 2.5 (7) 5.1(2) 0.3506
Triage color
Red with alarm 7.1 (20) 46.1 (18) 0.0001
Red without alarm 21.7(61) 30.8 (12)
Orange 71.2(200) 23.1(9)
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CHAPTER FIVE: DISCUSSION

EDB time and EDLOS in the hospital are vital indicators of health services that are used to evaluate
the efficacy of patients care, and have been documented to improve the survival of adults critically
ill patients from high resource countries. In this study, 320 patients were enrolled. The median age
was 40 years, the majority were male (66.9%). 41.3% self attended the hospital in the similar
proportion with those transferred from district hospital (41.3%) and 17.2% had been brought by
SAMU (Tablel). This was similar to the study done by Nouri et al, in which 1608 patients who
were referred to the ED included 941 (58.5%) males and 667 (41.5%) females. The mean age
(years) of male and female patients was 41.39 = 0.76 and 46.06 + 0.89, respectively (23). The
socio-demographic distribution of this study was also similar to another study by Tang et al at
CHUK ED in 2021 in regard to mean age (1).

Our findings demonstrate an increased mortality based on the severity of the triage category, which
is similar to results found on outcomes of critically ill patients from Rwanda, Haiti, and
Afghanistan (4)(7).

According to Boudi et al, possible reasons for association between boarding time and risk of
hospital mortality include healthcare providers in the ED who are not trained in critical care
medicine, delay in time-sensitive treatment, limited expertise of ED staff when compared to ICU
providers of critical care, as well as the fast-paced nature of emergency departments that leads to
limited one-on-one care required for critically sick patients (9). Such reasoning from Boudi et al
are applicable to our study setting but our findings demonstrated a relationship between prolonged
EDLOS and high mortality rate despite provided critical management, not EDB contrarily to Boudi
et al study (9). Similarly, research has found a prolonged EDLOS in Ethiopia are due to a shortage
of beds in inpatient wards, especially in the ICU, due to overcrowding, shortage of laboratory test
availability, and delay in imaging services which are very common in the ED settings in LMIC

such as ours, impacting in the mortality rate (23).

In addition, similarly to our findings, Zhang et al. showed also that prolonged EDLOS is associated
with increased risk of mortality (24). The median EDB and patient outcomes found in this study
are similar to results from O’Callaghan et al, which demonstrated that the duration of boarding

due to unavailable ICU beds is not associated to mortality (18).

17



CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion
This study highlights the need for urgent measures to be taken to reduce EDLOS and to improve

patient flow.

Several limitations are found in our study. Primarily, data was analyzed from a single study site.
In the future, this study can be extended to other tertiary hospital across the country, which would
show factors influencing the outcomes of critically ill patients countrywide. Secondly, given the
observational nature of the study, some potentially impactful predictors of outcome could not be
accessed (e.g. prognosis of the severely sick patients upon presentation to the ED, patient’s disease
at condition and disease at arrival in ED). Thirdly, selection bias of triage category may have

influenced results.

As ICU or HDU bed need keeps rising, EDLOS will continue to rise which, according to studies
and our findings has an impact in mortality rate despite critical management provided, unless an
increase of ICU beds meets patient demand. Though, early transfer to ICU and/or inward is

beneficial for critically ill patients, mainly focused on the timely intervention and organ support.

6.2 Recommendations
1. Further research should be done to explore the same variables related to the patient categories

as triage standardized at different settings including but not limited to emergency departments,

may be by using a different methodology.

3. Need of trained Critical care or Emergency nurses in ED.

4. The hospital should advocate for the extension for the ICU/HDU unit.
5. Departmental awareness for decreasing the EDLOS.

6. A hospital-wide quality improvement project aiming at looking at a maximum time EDB,
EDLOS and inhospital LOS, which should be regularly monitored and provide guideline to be

implemented and followed.
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Research instruments

QUESTIONMAIRE
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Hon-trawmatism: Eur;il:ul L siedicall

I SECTION: MANAGEMENT
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Cepiral lina insertion

".'up:!prusur[ln-:ﬂr\-:h:l:]_ .__:

Chest tube insertion |

crr |
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Paracemtesis [ |
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Orthar 1

L A L S SO R R S
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ward || De=ath|
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Puorpase of the Research project:

Tmpamvn y'rbushakeshars:
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Ewitahira ni ku bushake
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Confidentiality:
Ibanga

The infarmarion collected from the stady subjects will be kept confidental and by assigning a code nurber to
gach patient, the name of the patient will not be recorded or used in amy repart.
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Right to refosal or withdraw
Igihe wahagarikira urnhare remwe muri ubn bushakashasi:

Stady subjects will have full nizht to refuse from participatng m this research without penalty.

Ushobara puhaparibe urihare nemwe mur? uby bushabeshals isike foyo aricyo cyose kandl nubiryeowe.

Persons to contact

Far any questions or concerns you can coafact the principal mvestigator or senior mentor using the following
dddresses:

Niba yfte ibibazo biyamye n'uby bushakashatsi, bimyuse ki aba bakurikiira:

Name- Dr FAMUNGA B. Lawrent Gapry ~ Name: Dr UWAMAHORO Donis Lorette

Phome: 0787RE2002 Phome: Q7TRE520480
E-mail ramkanmineaimmail com E-mailwlorethe i rmail com
STUDY SUBITECTS CONSENT FORM

Ewemera kugira urnhare mu bushakrshais
As a patient (or caretaker), T agree to take pant n this study described above.
NE iyl ndemera kugira uruhare muri uby bus hakashats nasobamurive.

Patient Siznature: Diate:
Umukona w'mmurwayt, Trarikd:
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