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OPERATIONAL DEFFINITIONS

Time from AVF creation to first cannulation: This is the interval from the time of access placement
to its first successful use for hemodialysis. This will be categorized into groups as <4 weeks, 4-6 weeks,

6-8 weeks, 8-10weeks, 10 — 12 weeks >12 weeks.

AVF Cannulation: The insertion of cannulate (a needle with a lumen) or angiocaths into a vascular

vessel

Primary AVF failure: An AVF that never developed to the point that it could be used for HD or one

that failed within the first three months of its use

Functional primary patency - This is the interval from the time of first successful cannulation for
hemodialysis to the date of one of the following events [whichever comes first]: thrombosis, any

intervention to facilitate, maintain, or re-establish patency or the time of measurement of patency
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ABSTRACT

Background: Arteriovenous fistulae (AVF) are associated with fewer long-term events such as
thrombosis, loss of primary patency and interventions, and should therefore be considered the
vascular access of choice for HD whenever feasible. However, like any other vascular access, AVF
are prone to a myriad of complications and varying rates of dysfunction. The number of patients on
long term HD in Kenya has exponentially increased from 120 in 1995 to 2300 in 2017 and 4800 in
2020. In an attempt to increase AVF access among HD patients and reduce the number of patients on
maintenance HD using central venous catheters (CVC), AVF surgery activities in KNH were up
scaled through fistula camps in 2018 and 2019 and regular AVF surgeries and clinics in 2021. There
are large international variations on experiences and outcomes of AVFs for hemodialysis with limited
data from Africa. At the KNH, there is no structured system of following up patients after
arteriovenous fistula creation, therefore the anatomical sites of AVF placement and their outcomes

remain largely unknown.

Objectives: The objectives of this study were to describe sociodemographic and clinical
characteristics of patients who underwent AVF creation surgery during the 2018 and 2019 AVF
camps at the KNH, document the anatomical sites and describe the outcomes of AVFs created during

this period at the KNH.

Methodology: This was an ambispective observational study of the outcomes of AVFs placed during
the 2018 and 2019 AVF surgery camps at the KNH. Data on the patients’ sociodemographic and
clinical characteristics, vascular access history, anatomical location of the AVF under study, date of
first successful AVF cannulation and functional status of the AVF at the time of the study was

collected and analyzed.

Data management and analysis: Data was entered into a pre-programmed Statistical Package for
Social Sciences (SPSS®) version 21.0 with which statistical analyses were performed. Continuous

variables were summarized into means, modes and median. Categorical variables were summarized into

Xi



frequencies. Fishers exact and Chi-square test of association were used to test for significant clinical
associations. All statistical tests were done at 95% level of confidence where p-value <0.05 was

considered significant.

Results: Data from 95 participants who underwent AVF creation surgery at the Kenyatta National
Hospital was analyzed. Majority were male 56 (58.9%). Their median age was 43.0 years (range from
18 — 82 years). Hypertension was the most frequent cause of ESKD 71(74.7%), followed by diabetes
28(29.5) and chronic glomerulonephritis 22 (23.2). Their median hemodialysis vintage was 8 months.
The incident hemodialysis vascular access was acute internal jugular catheter in 31(32.6), subclavian
vein catheter in 29(30.5%) and cuffed tunneled catheter in 24 (25.3%). Only 2(2.1) participants were
initiated on hemodialysis using AVF. Brachiocephalic AVF was created in 53(55.8%) and radio
cephalic AVF in 40(42.1%) of the participants. Successful primary AVF maturation was reported in
54(56.8%) and primary AVF failure in 41(43.2%). The median time from creation to cannulation was
8 weeks. Arteriovenous fistula patency was 47(87.0) at 6 months and 45(83.3%) at one year. Only the

incident vascular access was significantly associated with primary AVF maturation or failure.

Conclusion: This study revealed a low uptake of AVF for incident hemodialysis, central venous
catheters were preferred for initiation and maintenance of hemodialysis. Brachiocephalic anastomosis
was preferred in majority of the participants. This raises a concern over future vascular access options
for this young population of patients. The AVF primary failure rate was comparable to the rest of the
world and AVF survival at 6 months and 1 year was good. However electronic medical records and
AVF surveillance protocols would enable early identification of fistulas at risk of non-maturation for

for timely referral and intervention.
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CHAPTER ONE

INTRODUCTION

1.1. Background

The prevalence of chronic kidney disease (CKD) has increased drastically in the last decade. The
estimated global prevalence of CKD at various stages is 9.1%, with stage 5 accounting for 0.07% and
dialysis 0.041% of the cases(1). The average prevalence of CKD in the African continent is 10.1%,
with North Africa having the lowest while West and Central Africa has the highest prevalence of 4%
and 16% respectively (1,2). It is projected that the number of end- stage kidney disease (ESKD) cases
requiring kidney replacement therapy (KRT) worldwide will double from the current 2.3 million to

5.4 million by 2030 (1).

The availability of KRT modalities which include hemodialysis (HD), peritoneal dialysis (PD), and
kidney transplantation, are limited in most of the low- and middle-income countries. Kidney
transplantation, which is the treatment of choice for ESKD is extremely expensive and places a
significant economic constraint on the health care systems system in both developed and third world
countries(3). Besides, there are few or no nephrologists and nephrology nurses in a majority of the
African countries (4,5). In Kenya and the majority of African countries, in-center HD units are the
most common, the prevalence of CVC use for incident and prevalent HD high (5,6). As a result of
Intense lobbying by the Kenya renal association and patient groups, the government of Kenya
established at least one hemodialysis unit in each of the 47 counties between the year 2015 and 2017.
Consequently, the number of ESKD patients on long term HD increased from 120 in the year 1995 to

2300 in 2017 and 4800 in 2020 (7)

The choice of dialysis access for patients undergoing HD varies widely depending on the availability
of resources, reasons for starting HD, timing of HD initiation, patient education and preparedness (8).

Arteriovenous fistulae (AVF) are the vascular access of choice for patients on maintenance HD (8).



They have greater functional longevity, less prone to infection, and are associated with lower
mortality and cost. AVF delivers better blood flow which translates in part to the adequacy of
hemodialysis and ultimately better treatment outcomes. However, like other vascular accesses, they
are prone to a myriad of complications and varying rates of dysfunction including primary failure,

bleeding, thrombosis, stenosis, aneurysms, infections, arterial steal and nerve injury.

Implementation of the ‘fistula first catheter last’ (FFCL) initiative has led to a steady rise in the
percentage of prevalent HD patients on AVF in the USA and other developed counties (9,10). Barriers
to increasing the prevalence rate of AVF use in dialysis units include late referral to nephrologists,
lack of awareness among incident HD patients, high cost of AVF creation, few vascular surgeons,
poor communication among nephrologists, surgeons interventional radiologists, and dialysis staff
prolonged duration of maturation, primary fistulae failure and fistulaec malfunction (8,10,11). In an
attempt to increase AVF access among HD patients and reduce the number of patients on maintenance
HD using CVCs, AVF surgery activities in KNH were upscaled through fistula camps from the year

2018, and regular AVF surgeries and clinics in 2021.

1.2. Problem statement

Arteriovenous fistulae are the vascular access of choice for patients on maintenance hemodialysis.
They have a greater functional longevity, less prone to infection and are associated with lower
mortality and cost. However, AVF are prone to a myriad of complications and varying rates of
dysfunction. In Kenya, there have been deliberate efforts to increase AVF access and uptake among
HD patients at the Kenyatta National Hospital (KNH) through AVF camps in collaboration with local
and foreign vascular surgeons. There is no structured system of following up patients after

arteriovenous fistula creation, therefore their outcomes remain unknown

1.3. Research questions

i.  What were the anatomical sites used for AVF creation in HD patients during the 2018 and

2019 AVF camps at the KNH?



1.4. Objectives

1.4.1 Broad objective

To document the anatomical sites of AVF placement and describe the outcomes of arteriovenous

fistulae created during the 2018 and 2019 AVF camps

1.4.2 Specific objectives

i.  To describe the socio-demographic and clinical characteristics (age, gender, documented
etiology of kidney disease, hemodialysis vintage, and vascular access history) of HD patients
who underwent AVF creation surgery during the 2018 and 2019 AVF camps at the KNH.

ii.  To document the anatomical sites used for AVF creation in HD patients during the 2018 and
2019 AVF camps at the KNH?
iii.  To describe the outcomes of AVFs created during the 2018 and 2019 AVF camps at the KNH
including;
— Time from AVF creation to first successful cannulation in days
— The prevalence rate of primary AVF failure.

— Functional primary patency rate at 6 and 12 months

1.4.3 Secondary objective
i.  To correlate AVF outcomes with selected patient factors including age, sex, anatomical site of
AVF creation, previous central venous catheter use, dialysis vintage, co-morbidities like

diabetes, hypertension and congestive heart failure

1.5 Study justification

Vascular access plays a central role in the management of CKD patients on maintenance HD.
Arteriovenous fistulae are recommended worldwide as the vascular access of choice for patients on

maintenance hemodialysis(8). Arteriovenous fistulas have longer patency rates and fewer



complications when compared to central vein catheters and arteriovenous grafts. Survival and uptake
of AVF has been shown to differ across continents with Japan reporting the longest survival compared

with Europe, Australia, and North America (9,10).

The number of patients on long-term HD in Kenya has exponentially increased from 120 in 1995 to
2300 in 2017 and 4800 in 2020 (7). A study published by Samuel K. et al in 2019 documented a
prevalence AVF use of 2% among incident HD at the KNH dialysis unit, this improved to 14% at
three months of HD (6). With the rising number of ESKD patients on maintenance hemodialysis, it is
expected that the prevalence of AVF will equally increase. In order to meet the demands of the
growing HD population, reduce the number of patients on maintenance HD using catheters, AVF
surgery activities at the KNH have been upscaled through AVF surgical camps from 2018 and regular

AVF clinics from the year 2021.

There are large international variations and paucity of data from Africa on AVF experiences and
outcomes, besides, no study of this nature has been carried out in Kenya. AVF outcomes and their
associated factors in our set up, therefore, remain largely unknown. This study will give a snapshot of

AVF outcomes in our setup, provide baseline data and inform a structured AVF surveillance system.



CHAPTER 2

2 LITERATURE REVIEW

2.1. Prevalence rate of arteriovenous fistula use for hemodialysis

An arteriovenous fistula for dialysis is a surgically created connection between an artery and vein for
the purpose of vascular access for hemodialysis. Arteriovenous fistulae were first described and used
by Brescia et al in 1966 (12). The first successful surgically created AV fistulae was placed in 1965
followed by a further 14 in 1966 by Dr. Apell in New York by performing a side to side anastomosis
between the radial artery and cephalic vein. Lars Rohl et al in 1968 published the results of 30 radial
artery side to vein end anastomosis (13), many years later, this technique has become a standard
procedure for AVF creation. Further developments and innovations in vascular access saw a dramatic
increase in the use of arteriovenous grafts (AVG) and central venous catheters (CVC) and a decline in

the use of arteriovenous fistulas in the 1990s (9).

In 2003, the FFCL was initiated in the USA. Its main purpose was to increase the appropriate use of
AVF for hemodialysis access and to reach or exceed the Kidney Disease Outcome Quality Initiative
(KDOQI) recommendations of 50% in incident and 40% in prevalent HD patients (9). The current
goal for fistula uses among prevalent hemodialysis patients is 68%. In the USA, only about 16.9% of
patients initiate hemodialysis with an AVF, however at 1 year, 65% of the patients dialyze exclusively
using an AVF (14). Results from the dialysis outcome and practice patterns studies (DOPPS)
demonstrated a high level of AVF use in European countries, USA, china, Japan and the gulf

cooperation countries ranging between 58% and 88.2% among prevalent HD patients (15-19)

Data on vascular access use in Africa is limited. However, in a majority of African countries, the
prevalence rates of hemodialysis catheters for maintenance of hemodialysis is way above the
recommendation of less than 10% in prevalent hemodialysis patients. In a cross-sectional descriptive

survey carried out in a public hospital in Kenya, 80% of patients were initiated on hemodialysis using



acute catheters while less than 2% had AVF at initiation of hemodialysis. The rate of AVF use
increased to 14.5% at three months post initiation (6,20). In yet another survey in a private dialysis
facility, the arteriovenous fistula prevalent rates of 81.4% was reported, with the remaining 18.6%
using tunneled catheters for maintenance of hemodialysis (21). In a study carried out in a South
African tertiary hospital, 5% of patients were initiated on dialysis using AVF while 38% of prevalent

hemodialysis patients used AVF (22)

2.2. Timing, selection of patients and anatomical sites for arteriovenous fistula placement

Timing of AVF placement and avoidance of catheter access is critical to the successful transition from
chronic kidney disease to end stage kidney disease with hemodialysis. While the CKD staging
systems identify specific actions to enhance the health and outcomes patient with CKD, it does not
predict the optimal time to start of HD and for AVF access creation(23). Delay in AVF placement
leads to increased reliability on catheter access contributes significantly to morbidity, mortality and
high cost of hemodialysis(24). On the other hand, early AVF creation could lead to high rates of AVF

failure and death before dialysis commencement (25,26)

The mean maturation time for a new AVF is about two months (27). Patients whose fistula fail to
mature adequately for use in hemodialysis require subsequent interventions to promote maturation or
creation of alternative vascular access (28). The KDOQI 2006 guidelines recommended vascular
access creation six months prior to initiation of hemodialysis. The 2019 National Kidney foundation
(NKF) guidelines recommends a patient centered, multidisciplinary approach to the development of
an ESKD life plan for patients with an eGFR of 15-20ml/min/1.73 m® or already on dialysis. This
includes individualized selection and quarterly review of each patients’ kidney replacement modality
and vascular access choice, functionality, complications, risks and potential future dialysis access
options (29). Some guidelines recommend vascular access creation at CKD stage 5 and consideration

at a higher eGFR in patients with diabetic nephropathy while others suggest evaluating patients for



vascular access placement at eGFR of 15-20ml/min/1.73m? if they demonstrate a progressive decline

in kidney function (30,31).

Adequate patient evaluation and selection increases the likelihood of a successful AVF creation and
function. Patient evaluation includes medical history, access focused history, physical examination,
and when necessary, a doppler examination of the vessels (30,32,33). This determines a patient’s
eligibility for AVF and provides insight into the risk of developing complications such as primary
failure, steal syndrome and thrombosis(30,33). Young patients with few co morbidities, appropriately
sized vessels, long life expectancy and sufficient time for AVF maturation should be offered AVF as
the first hemodialysis access. Patients with a short life expectancy, multiple co morbidities like
significant peripheral vascular disease and heart failure should be considered for catheter or
arteriovenous grafts (33). Vascular mapping using a doppler ultrasound is associated with increased
rates of AVF creation, reduced primary failure and increased AVF patency rates (34). When a vessel
is examined using doppler ultrasound, the vessel caliber, depth presence of calcifications should be
noted. Other anomalies including thrombophlebitis, atherosclerosis and tortuosity are also taken into
account (33,35). If an intrinsically diseased, calcified artery or sclerotic vein without adequate flow is

selected, the chances of primary failure are high (10,34)

Arteriovenous fistulas are named according to the specific vein and artery involved. Most

arteriovenous fistulas fall within these basic categories (33,36)

i.  Radial- cephalic - anastomosis between the radial artery and cephalic vein at the wrist
ii.  Fore arm basilic — anastomosis between the radial or ulna artery and basilic vein at the wrist
iii.  Brachial cephalic — anastomosis between the brachial artery and cephalic vein in the proximal
fore arm
iv.  Brachial basilic — anastomosis between the brachial artery and basilic vein
v.  Lower extremity arteriovenous fistulae — anastomosis between the superficial femoral artery

and the saphenous or femoral/popliteal vein in the thigh



Vascular access guidelines in the united states, Europe and Japan strongly recommend distal upper
extremity sites as the first choice for AVF creation when feasible (29,30,32,37). This is commonly
called the Cimino fistula based upon the first fistula placed by Dr. Cimino in 1966(12). Distal fore
arm radio cephalic AVF preserves more veins for AVF construction in the future, has fewer
complications (steal syndrome, infection), have high patency rates and allows long term use of veins
for cannulation. The main disadvantage of fore arm radio cephalic AVF is non maturation
characterized by inadequate dimensions of the venous out flow tract or insufficient inflow. I year
patency rates of distal foe arm fistulas range between 50% and 80% (38). High flows associated with
upper arm brachiocephalic fistula are associated with increased cardiac output and impaired systemic
blood flow in patients with impaired cardiac function, a phenomenon known as AVF cardiotoxicity.
However, a study by Khadatkar A et al found that Brachiocephalic AVF had significantly less
maturation time, less overall complications, more flow rates and can be cannulated earlier than radio
cephalic AVF at the wrist (35). During DOPPS 1-5 study, nearly all AVFs were located in the upper
extremity. Distal fore arm radio-cephalic AVF was consistently more than 95% in Japan and 65-77%
in Europe. In The USA, this value declined from 70% in 2002 to 32% in 2015. Successful AVF use
was greater for upper versus lower arm AVFs in the USA, little difference in Europe while the

opposite pattern was true in Japan(39).

2.3. Clinical evaluation of arteriovenous fistula for maturation and timing of first cannulation

Immediately after arteriovenous anastomosis, the flow rates in the vessels increases as a result of both
vasodilatation and vascular remodeling of the vein and artery(40). Blood flow must increase to levels
that allow adequate delivery to the machine with minimal recirculation and the vessel must increase
adequately in diameter to accommodate cannulation. It is the vascular remodeling and changes in

hemodynamics is that constitutes AVF maturation (10,40,41).

Physical examination of a newly created fistula by an experienced practitioner has an accuracy of

more than 80% in predicting AVF maturation (41-43). A newly created AVF should be examined by



the surgeon at least two weeks following the surgery to assess for early surgical complications.
Maturity and usability should be assessed after four to six weeks by all hemodialysis care givers. The

cornerstones of Physical examination of AVF are inspection, palpation and auscultation(44,45).

The optimal time for waiting before the first use of a newly created AVF is not known. There are
significant differences globally regarding the practice of initial cannulation of AVFs. Analysis of 849
patients initiating HD with AVFs fistulas found a wide variation in the median time to AVF
cannulation among countries with an average of 25 days for Japan, 27 days for Italy, 42 days for
Germany, 86 days for France, 80 days for Spain, 96 days for UK and 98 days for Us (46). Cannulation
within 14 days was associated with a 2-fold increased risk of subsequent fistula failure. In another
analysis of 2154 fistula, early cannulation of AVF was not associated with increased risk of vascular

access failure (27).

The KDOQI guidelines considers an ideal fistula as the one that meets the 6 “s”: six weeks after
creation, a mature AVF should have a blood flow of 600 ml/min, depth of less than 0.6 cm below the
skin and have a straight length of at least 6 cm for cannulation (47). Other International guidelines
recommend cannulation of AVFs four to six weeks after creation if they are considered suitable for
cannulation on clinical examination (37,48). Suitability for cannulation or AVF maturity on clinical
examination is determined by the presence of a soft easily compressible vein with a good thrill,
adequate length and superficial enough to be easily punctured by two needles. If clinical examination
1s inconclusive, bedside ultrasound with flow measurement should be used to decide whether to
cannulate or not. Early cannulation of AVFs may lead to perforation, hematoma or destruction of the
access site and inadequate quality of hemodialysis. However, delayed cannulation causes prolonged

use of dialysis catheters and a delay in diagnosing AVF non maturation and interventions(37,47).

An arteriovenous fistula is considered functional and successfully used for hemodialysis when it is
cannulated with two needles over a period of at least six HD sessions during a 30-day period and

delivering the prescribed blood flow throughout the HD procedure (at least 350 1/min) (37,43,49,50)



In the hemodialysis fistula maturation study, 6 weeks ultrasound of the AVF blood flow, diameter and
depth were moderately predictive of unassisted and overall clinical maturation (42). Inflow artery
diameter, heart rate and blood pressure determine the potential AVF flow volume. Arteries with a
diameter of <2mm may limit blood flow to 400ml/min depending on the blood pressure (40,51). After
AVF creation, doppler examination of brachial artery-based fistulas should be done at least Scm
proximal to the site of anastomosis. An AVF flow rate of 400 — 500 ml/minute have sensitivity of
67% - 96% and specificity of 65% to 95% for predicting AVF maturation while a volume flow rate of

less than 400 — 500ml/minute is associated with AVF thrombosis (41,52).

The optimal diameter for predicting usability of an AVF for hemodialysis is not clearly defined,
however, however, the likelihood of vein usability increases proportionately with an increase in
diameter (41,42). In a study carried out in china in 2016, cephalic vein diameter of > 5.2mm and flow

rate 529 ml/min was predictive of AVF maturity (52)

2.4. Complications of arteriovenous fistulae

Complications of arteriovenous fistulae can be divided into acute or chronic. There are important
surgical and patient related factors that determine the likelihood of AVF maturity and complications.
Previous sites of vein injury e.g. venous punctures, catheter wall contact, may impede outward
remodeling and present sites of stenosis. Patient factors including post-surgical inflammation and
hypercoagulability may compound and cause early access failure. Acute complications occur in the
first few hours or days after the construction of an AVF and always require evaluation by a vascular
surgeon. They include bleeding, hematoma formation and thrombosis. Chronic complications occur
days or months after creation of an arteriovenous fistula. They include lymphedema, infection,
thrombosis, stenosis, aneurysm, steal syndrome, ischemic neuropathy, and congestive heart

failure(53).

The consequences of AVF failure is far reaching. It denies patients a functional access, reduces the

number of sites where other subsequent accesses can be placed, exposes the patient to expensive
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interventional procedures in the attempts to salvage the fistula. Studies have reported up to 50%
primary failure rates and up to 25% secondary AVF failure rates. Early diagnosis and treatment of
treatable causes of AVF failure and malfunction could increase the percentage of AVF fistulas that are

successfully used for dialysis.

Aneurysms are pathological enlargement of the blood vessel wall (53). They result from repeated
puncture in a clustered area or can occur naturally over time due to high blood flow and rising
pressures within the fistula(54). False aneurysms are hematomas located outside the vessel wall
formed due to a leaking hole in the artery, most often due to repeated puncture. Aneurysms require
surgical repair in cases of skin ulceration or loss of integrity. If left untreated, they limit sites available

for cannulation, are at risk of infection, tear and hemorrhage (53,54).

Infections account for 20% of arteriovenous fistula complications (55). Risk factors for arteriovenous
fistula infection include pseudoaneurysm, hematomas, severe pruritus and scratching over the needle
sites the use of hemodialysis fistulas as a route for injecting drugs of abuse, button hole vs rope ladder
cannulation (54). The severity of fistula infections varies from localized cellulitis to abscess formation
and bacteremia. Most AVF infections involve perivascular cellulitis which manifests with visible
signs of inflammation at the vascular access puncture site with or without systemic symptoms (53).
The incidence of peri operative infection after the creation of AVF is about 5%. Arteriovenous fistulas

generally have a lower rate of infection compared to grafts and catheters.

Stenosis refers to a reduction in the vessel lumen diameter by more than 50%. It is the most common
cause of arteriovenous fistula thrombosis and primary failure. Radiocephalic fistulas usually develop
juxtaanastomotic stenosis while brachiocephalic fistulas at the cephalic arch. Juxta anastomotic
stenosis is defined as >50% reduction in luminal diameter of the outflow vein within 2 to 5 cm from
the arteriovenous anastomosis (40,56). Hemodynamically significant cephalic arch stenosis is seen in
30 — 77% of dysfunctional brachiocephalic fistulas (57). In flow AVF stenosis often presents as

flaccid fistula with a weak bruit or thrill, difficulties in AVF cannulation, high negative arterial pump
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pressures and poor access flows. In out flow stenosis the fistula is tense, pulsatile, difficult to
cannulate, has high venous pressure and prolonged bleeding time after cannulation or after removal of

the dialysis needle (53,57)

Ischemic complications of complications of AV access occur almost always due to reduced blood
flow to the extremities due to increased blood flow through the access (36). This can lead to hypoxia,
ischemia and necrosis of the distal extremity. Dialysis access steal syndrome is a common
complication of AVF with a prevalence of about 8% in the dialyzing population. Patients with
diabetes, peripheral vascular disease and the elderly are at a higher risk and 75-90% may experience
the complication after fashioning of AVF. Literature suggests that ischemia develops more commonly
in brachiocephalic and brachio-basilic access as compares to radio cephalic access (53,57). There is a
5-20-fold increased rate of steal syndrome in patients with brachiocephalic fistula than in those with
radio cephalic fistulas. It presents with discoloration of the extremities to purple or pale yellow, cold
hand and severe pain at rest and during exercise (36,58). Prolonged hypoperfusion may lead to tissue
necrosis, culminating in amputation of fingers in 1% of the patients. Ischemic neuropathy is a rare
complication of AVF. It is most common in diabetic patients with peripheral artery disease especially
when the brachial artery is used for vascular access (53). It presents as weak arms in the immediate

post-operative period, severe pain and paresthesia in the area innervated by the median nerve.

Patients with preexisting cardiovascular disease or cardiovascular risk factors are at an increased risk
of developing acute decompensated heart failure after AVF creation (59), however, there is
inconclusive literature as regards worsening of heart failure after AVF creation. The construction of
an arteriovenous fistula leads to shunting of blood from the high resistance arterial system into the
low resistance venous system, this leads to an increase in venous return and cardiac output (60). It is
thought that the creation of an AVF increases cardiac output by 15- 20% and left ventricular end
diastolic pressure by 5- 10% (53,60,61). The more proximal the fistula the higher the risk of high
output cardiac failure. The greater the flow of the fistula the greater the stress on cardiac function.

Literature shows a trend towards LVH in patients with AVF flows of >2000ml (58). In a retrospective
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study of 137 chronic kidney disease patients who had undergone echocardiography before and 2.6
years after AVF surgery, 43% developed heart failure (59). In another retrospective analysis of 113
kidney transplant recipients who were previously dialyzing via an AVF, about 25.7% required AVF
closure due to symptoms of heart failure. The mean flow among patients who underwent shunt
closure was 2197ml/min compared to 851 ml/min among those who did not undergo shunt closure

(62).

2.5. Primary arteriovenous maturation failure

2.5.1. Definition and prevalence

The definition of primary AFV failure varies greatly in literature and in different clinical studies. It
generally refers to changes in the vessel diameter, flow and ease of cannulation to successfully
perform haemodialysis. Most literature incorporate early thrombosis, inadequate maturation or
inability to be cannulated or used successfully over a sustained period of time, usually 3 to 4 weeks
(36,63-65). In the hemodialysis fistula maturation study, the primary outcome of unassisted
maturation was defined as fistula use with two needles for >75% of the dialysis sessions over a
continuous four-week period and either four consecutive sessions during the 4-week period in which
two needles are used and the mean dialysis machine blood pump speed is >300ml/min or, a single
pool kt/V >1.4 or urea reduction ratio > 70% during any session in which two needles are used within
the 4 week period (66). Several decades ago, AVF had acceptable primary failure rates of
approximately 10% and a 1-year patency rates of 70% - 80%, with an increase in the AVF prevalence
to >65%, the primary failure rates range between 30 and 70% and primary patency rates of 40 and
70% (64,67,68). Al Hassan et al in Nigeria reported a primary AVF failure rate of 47% and one year
patency rate of 63% in a prospective evaluation of 174 patients who had permanent vascular access
creation between 2008 and 2010 (69). However, lower primary AVF failure rates of 7.5% were
reported in a 10-year retrospective review of outcomes of AVF in a teaching university in Nigeria

(70)
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2.5.2. Causes of primary arteriovenous fistula failure

Hemodynamic factors

A newly created AVF may fail to undergo maturation due to inadequate arterial and venous dilatation
and accelerated venous neointimal hyperplasia. Following the creation of an AVF, blood flow
increases 10-20-fold. In patients with preexisting peripheral artery disease, vascular microcalcification
and medial fibrosis may limit arterial dilatation resulting in AVF non-maturation. Different
configurations at the site of arteriovenous anastomosis results in varying degrees of shear stress at the
anastomotic site due to the difference in compliance between the artery and vein. Accelerated
eccentric venous neointimal hyperplasia may occur in regions of low shear stress resulting in juxta
anastomotic stenosis and failed fistula maturation (57,63,71). Sections of the vein that suffer injury
due to mobilization and manipulation during the procedure may undergo stenosis resulting in early
AVF failure. Sites of previous vein injury e.g. venipuncture and dialysis catheter wall contact can
impede outward remodeling and cause sites of stenosis. In addition, the endothelium of calcified
vessels in chronic kidney disease, diabetes and the elderly may not have the ability to secret the

mediators necessary for flow mediated vasodilatation (57,63,65,72)

Patient related clinical and demographic factors

Clinical co morbidities and demographic characteristics that affect arteriovenous fistula outcomes in
ESRD patients include diabetes melitus, obesity, cardiac disease, pulmonary disease, peripheral
arterial disease gender and age (68,73,74). However, risk prediction tools based on these clinical and
demographic parameters do not reliably identify patients in whom AVF are likely to undergo non-
maturation. In a study involving 1383 patients in Netherlands which attempted to create a prediction
model for non-maturation of radio- cephalic arteriovenous fistulae (RCAVF), the overall non-
maturation rate was 24%, predictors of non-maturation were female gender, peripheral vascular
disease, cerebral vascular disease wand cephalic vein diameter of < 2.5mm but the prediction model

lacked sensitivity and specificity for predicting individual RCAVF non maturation (68)
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There is generally lack of concordance in literature on the impact of age on AVF maturation and
patency. Some studies have shown that advancing age has an overall negative effect (74) while others
have demonstrated that there are no significant age-related differences in AVF success rates (64). The
discordance in the findings is largely driven by the different definitions of age in different studies,
patient selection procedure and individual surgeon experiences. Advancing age is associated with
increased burden of co morbidities like cardiovascular disease and diabetes. These may affect patient
selection for AVF placement but once an AVF is established, the patency seems to be comparable to
the younger population (36). In a study comparing AVF outcomes among patients >65 years old and
<65 years old, the relative risk of fistula failure was 1.7 in the patients aged >65 years. The
cumulative survival of fistulas at one and five years was 75.1 and 64.7 % respectively in the elderly
while in the younger age group it was 79.7% and 71.4% at one and five years respectively (75). In
one study evaluating AVF access in four hundred and sixty-one patients aged >65 years, all patients
had ultrasound vascular mapping and were stratified according to age groups i.e. 65-74years, 74-
84years and 85 — 94years. The primary, primary assisted and cumulative patency were 59.9%, 93.7%
and 96.6 % respectively at 12 months. Subgroup age stratification found no statistically significant

difference in functional access outcomes (76).

Females are at an increased risk of primary AVF failure as compared to males in spite of pre-
operative vascular mapping (26,68,73,74). It has been proposed that females have smaller vessels with

decreased luminal diameters in comparison to males (77)

Diabetes melitus is associated with increased incidence of intimal hyperplasia and peripheral arterial
disease (72). Some studies have reported satisfactory AVF outcomes in patients with of diabetes

melitus while others report a significant negative effect (64,73)

Obesity is a risk factor for type two diabetes. The veins in patients with obesity tend to be deep due to
increased adipose tissue. This presents technical difficulties in AVF creation and cannulation for

hemodialysis.
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The adverse impact of cardiac disease on AVF maturation is due to reduced cardiac output which
adversely affect blood flow to the developing fistula. In addition, the increase in demand for cardiac
output by the newly created AVF can cause heart failure (78). Peripheral arterial disease changes
characterized by calcification and intimal hyperplasia cause increased arterial stiffness and decreased
elasticity. This interferes with the remodeling process which is required to achieve a functioning

arteriovenous fistula (65,72)
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CHAPTER 3

3 METHODOLOGY

3.1 Study design

This was an ambispective observational study of AVFs placed during the AVF surgery camps in 2018
and 2019 at the KNH. the retrospective arm involved documentation of the patients medical,
hemodialysis and vascular access history, date of first successful AVF cannulation. The prospective
arm involved assessment of the functionality of the AVF at the time of the study, patency at 6 months

and at 1 year.

3.2. Study population

ESKD patients on maintenance hemodialysis who had AVF creation surgery at the KNH in 2018 and
2019. This included patients who were referred from peripheral facilities for AVF surgery but did not
routinely dialyze at the KNH and patients on routine HD at KNH who benefited from AVF surgery

during these surgical camps.

3.3. Study site

This study was carried out at the Kenyatta National Hospital dialysis unit and medical records
department. KNH is a metropolitan, tertiary, teaching and referral hospital situated at Upper Hill area
along Hospital Road about Skm from Nairobi city Centre. It has a 2000 bed capacity and is one of the
two main referral hospitals in Kenya, also serving the greater East and Central African region. The
KNH dialysis unit serves about 100 — 120 end stage kidney disease patients on twice weekly

hemodialysis.
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3.4. Sample size

This was a census on all eligible patients from this population. All patients from this study population

who meet the inclusion criteria were recruited into the study.

3.5. Inclusion and exclusion criteria

Inclusion criteria

All patients with ESKD aged >18years who had AVF creation in 2018/2019 arteriovenous fistula

camps at the Kenyatta national hospital.

Exclusion criteria

Patients who decline to give consent

Patients who were booked for surgery but had their procedure cancelld

3.6. Definition of study variables

Independent variables

— Age —in years

— Sex — was categorized as male or female

— Cause of ESKD — This was considered as cause of end stage kidney disease as
documented in the file.

— Anatomical location of AVF placement — referred to the arm in which the AVF was
place.

— Vascular anastomosis — This was named according to the vessels anastomosed, i.e.
radio-cephalic (RC) AVF, brachial-cephalic (BC) AVF and brachial- basilic (BB)

AVF
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— Previous vascular access — this included any vascular access including CVC, AVF,
and AVG used for the purpose of hemodialysis prior to the date of placement of the
AVF in study.

— Dialysis Vintage — This was the duration from initiation of hemodialysis to the date

of placement of the AVF in study.

Dependent variables

— Time from AVF creation to first cannulation
— Primary AVF failure

— Functional primary patency

3.7. Data management

3.7.1. Data collection procedure

Data was extracted using a study proforma (Appendix 1). Telephone numbers and file numbers of all
end stage kidney disease patients who AVF surgery at the Kenyatta national hospital during the study
period were identified from the fistula camp records. All eligible patients were identified. A
telephonic consent was obtained, thereafter, the questionnaire was administered on phone. Patient
medical records were retrieved to corroborate the information obtained from the interview and get any
missing information. Each study proforma was assigned a unique study serial number to avoid

duplication of data.

3.7.2. Quality assurance

Data collection was done with the assistance of a trained research assistant. This ensured that the correct
information is captured and entered in al illegible manner. Each data collection proforma was issued
with a unique identifier code (serial number) linking it to the patient file. All the study proformas were

reviewed to ensure completeness of data before transferring to the SPSS data base. Data rechecking,
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cleaning and verification was done by the statistician before analysis. The data has been backed up in
an external hard drive whose access is limited to the investigators only. The hard copies of the
filled proforma/questionnaires are safely kept in a lockable cabinet and will be destroyed six

months after completion of the study.

3.7.3. Data management and analysis

Data from the study proforma was entered into a pre-programmed Statistical Package for Social
Sciences (SPSS®) version 21.0 with which statistical analyses will be performed. Continuous variables
like age were summarized into means, modes and median calculated while categorical variables like
sex will were summarized into frequencies. Fisher’s exact and Pearson’s Chi-Square tests of
significance were used to check for any significant association between selected patient characteristics

and AVF outcomes.

3.7.4. Ethical considerations

The study was carried out after approval by the East Africa Kidney Institute (EAKI)-University of
Nairobi (UON) and KNH / UON Research and Ethics and Research Committee. Confidentiality has

been strictly maintained and all data gathered securely stored.

3.7.8. Dissemination of study results

The results of this study will be disseminated to patient care givers at the KNH renal department and
UON through a presentations and posters at the renal unit. Publications will be made through relevant
scientific journals and presentations made as posters/abstract in scientific conferences locally and

internationally.
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CHAPTER FOUR

RESULTS

A total of 118 patient were recruited in the arteriovenous fistulae surgery camps at the Kenyatta
National hospital in 2018 and 2019. Twenty-three participants were excluded from the study. Out of
the 23, fifteen had missing medical records and or contact information, two died before the date of
surgery and three had their procedures abandoned intraoperatively due to difficulties in locating the
vessels and three underwent arteriovenous graft surgery. Data from ninety-five participants was
analyzed.

Figure 1. Study flow chart

118 Patients recruited into the AVF surgery camps in 2018 and 2019

23 Patients excluded

- 15 had missing medical records or contact
information.

- 2 died before the date of surgery

- 3 had arteriovenous graft surgery

- 3 had procedure abandoned intraoperatively
due to difficulty in locating the vessels

Data from 95 participants analyzed

4.1. Sociodemographic and clinical characteristics

Majority of the study participants were male 56 (58.9%), with a median age 43.0 year (IQR 34 -56, p-

value <0.01 95% CI 42.9-48.6). The youngest patient was 18years and the oldest 83 years. Majority
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were in the age group 29 — 69 years as shown in table 1 and figure 1 below. Hypertension was the

most frequent cause of ESKD 71(74.7%), followed by diabetes 28(29.5) and chronic

glomerulonephritis 22 (23.2). The incident hemodialysis vascular access was acute internal jugular

catheter in 31(32.6), subclavian vein catheter in 29(30.5%) and cuffed tunneled catheter in 24

(25.3%). Only 2(2.1) participants were initiated on hemodialysis using AVF. Brachiocephalic AVF

was created in 53(55.8%) and radio cephalic AVF in 40 (42.1%) of the participants. Successful

primary AVF maturation was reported in 54(56.8%) and primary AVF failure in 41(43.2%).

Table 1. Sociodemographic and clinical characteristics

Characteristic
Sex
Marital status

Documented cause of ESKD

Incident HD vascular access

VA for maintenance HD

Anatomical site of AVF

Vascular anastomosis

Arteriovenous fistula outcome

All n=95

Description

Male

Single

Married

Hypertension

Diabetes

Chronic glomerulonephritis
Obstructive uropathy
Autoimmune disease
Infections

Malignancy

PKD

Others

Acute internal jugular catheter
Subclavian vein catheter
Cuffed tunneled catheter
Acute femoral vein catheter
Arteriovenous fistula
Cuffed tunneled catheter
Acute internal jugular catheter
Acute femoral vein catheter
Acute subclavian

AVF

AVG

Right upper arm

Left upper arm
Radio-cephalic
Brachiocephalic
Brachiobasilic

Successful Primary maturation
Primary AVF failure

Frequency (%)
56 (58.9)
22 (23.2)
73 (76.8)
71 (74.7)
28 (29.5)
22 (23.2)
3(3.2)
2(2.1)
2(2.1)
1(1.1)
1(1.1)
3(3.2)
31(32.6)
29(30.5)
24(25.3)
9(9.5)
2(2.1)
59(62.1)
28(29.5)
23(24.2)
13(13.7)
13(13.7))
1(1.1)
23(24.2)
72 (75.8)
40 (42.1)
53 (55.8)
2(2.1)
54 (56.8%)
41 (43.2%)
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AVF patency (N=54) Patency at 6 months 47 (87.0)
Patency at 1 year 45 (83.3)

+Chi-Square, ESKD End Stage Kidney Disease, PKD polycystic Kidney Disease, HD haemodialysis, VA

Vascular access, AVF arteriovenous fistula, AVG arteriovenous graft

Figure 2. Age at surgery

Figure 1
Age at surgery

30.0%=

20.0%

Percent

10.0%

T I T T T T
18-28 Years  29-39 Years  40-50 Years  51-61 Years  62-72 Years  73-83 Years

Age

Haemodialysis vintage

Majority of the patients had been on hemodialysis for six months or less before the AVF surgery. The
median hemodialysis Vintage was 8 months (IQR 4- 21, P value <0.01 95% CI 12.1-25.0).

Table 2: Hemodialysis vintage

Duration on Haemodialysis Frequency (%)
< 6 months 35 (36.8)

7-12 months 24 (25.3)

13-18 months 9(9.5)

18-24 months 10 (10.5)

>24 months 17 (17.9)
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4.2. Time from AVF creation to first successful cannulation

Majority of the patients had their AVF successfully cannulated for haemodialysis between 7 — 13
weeks. The median duration from AVF creation to cannulation was 8 weeks (IQR 8-13 P value 95%

CI<0.01, 95% C110.4 - 17.6).

Table 3. Time from AVF creation to first successful cannulation

Time duration Frequency (%)
< 6 Weeks 11 (20.4)

7-12 Weeks 29 (53.7)

13 - 18 Weeks 4(7.4)

>18 Weeks 10 (18.5)

4.3. Association between selected patient characteristics and primary AVF failure or

successful primary maturation

Pearson chi-square/Fisher’s exact tests of association were used to check for association between
selected patient characteristics and primary AVF failure or successful primary maturation. Only the
incident hemodialysis vascular access was significantly associated with primary AVF failure or
successful primary maturation.

Table 4. Association between selected patient characteristics and primary AVF failure or

successful primary maturation

Variable Category Primary AVF failure | Pearson P value
Chi-Sq.
Yes (N=41) | No
(N=54)

Age at surgery 51.148 0.11

Sex Male 20 36 3.081 0.79
Female 21 18

Marital status Single 9 13 0.059 0.80
Married 32 41

Documented cause of ESKD

Hypertension Yes 31 40 0.029 0.86
No 10 14

Diabetes Yes 13 15 0.17 0.67
No 28 39
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Chronic glomerulonephritis Yes 9 13 0.059 0.80%
No 32 41

Obstructive uropathy Yes 0 3 2.35 0.25%
No 41 51

Autoimmune disease Yes 1 1 0.039 1*
No 40 53

Infections Yes 0 2 0.55 0.50%
No 41 52

Malignancy Yes 1 0 1.33 0.43*
No 40 54

PKD Yes 1 0 1.33 0.43*
No 40 54

Others Yes 1 2 0.12 1*
No 40 52

Hemodialysis vintage

< 6 months 18 17 2.70 0.60*

7 — 12 months 9 15

13- 18 months 5 5

18 — 24 months 5 5

>24 months 5 12

Anatomical site of AVF

Left upper limb 30 42 0.27 0.60

Right upper limb 11 12

Vascular anastomosis

Brachiocephalic AVF 23 30 2.70 0.26

Radio-cephalic 16 24

Incident HD vascular access

Acute internal jugular catheter 13 18 10.19 0.029*

Subclavian vein catheter 12 17

Cuffed tunneled catheter 8 1

Acute femoral vein catheter 8 6

Arteriovenous fistula 0 2

*Fisher’s exact test ESKD End Stage Kidney Disease, CGN chronic glomerulonephritis
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CHAPTER FIVE

5.1. DISCUSSION

Chronic kidney disease is a major global health concern. It is projected that the number of ESKD
cases requiring kidney replacement therapy worldwide will double from 2.3 million to 5.4 million in
2030(1). The number of ESKD patients on long term hemodialysis in Kenya has increased from 120
in 1995 to 4800 in 2020(7). There has also been an exponential increase in hemodialysis units spread
across government hospitals, faith based and private institutions from 4 in 1995 to 213 in 2021. The
increase in the burden of ESKD on maintenance hemodialysis and improved accessibility of
hemodialysis services highlights the need for a reliable and secure hemodialysis vascular access that
will, in the long term, reduce the cost of hemodialysis.

In our study, 95 patients successfully underwent AVF creation surgery, 58.9% were males, the
median age was 43.0 year, with an age range of 18- 80 years. While in western countries ESKD
mainly affects the middle aged and the elderly population, studies done in SSA depicts a similar age
group of young adults in their economically productive years as seen in this study(79-82). This may
be attributed to poor access to health care, late referrals to nephrologists, lack of awareness of risk
factors for kidney disease and probably the difference in etiology of ESKD (5,20,80). Hypertension
was the most commonly reported cause of ESKD followed by Diabetes and chronic
glomerulonephritis. Other studies done in SSA identified CGN and hypertension as the as the
commonest causes of CKD although the prevalence of diabetic nephropathy is also rising
(5,79,80,82—-84). Only a few patients with kidney disease undergo kidney biopsy in out set up, it is
therefore likely that among the patients with hypertension as the documented cause of ESKD, a good
number had undiagnosed CGN.

Arteriovenous fistulae are the vascular access of choice for incident and maintenance hemodialysis.
Just like in many African countries, this study demonstrated high prevalence of CVC use for
incidence and prevalent hemodialysis. The preferred vascular access for initiation of haemodialysis

was acute internal jugular catheters (32.6%) followed by acute subclavian vein catheters (30.5%). The
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prevalence of AVF for incident hemodialysis was 2.1%. Subsequently, 13.7% dialyzed using
arteriovenous fistula and 62.5 % cuffed tunneled catheters. This is mirrors the findings by Kabinga et
al in a similar study population, in 2019 (6,20) and the situation in other countries in sub Saharan
Africa (5,22,82). While SSA still lags behind when in AVF uptake, studies in the USA indicate that
about 16.9% of patients initiate hemodialysis with an AVF, and at 1 year, 65% of the patients dialyze
exclusively using an AVF (14). Results from the dialysis outcome and practice Patterns (DOPPS)
demonstrated a high level of AVF use in European countries, USA, china, Japan and the gulf
cooperation countries ranging between 58 % and 88.2% among prevalent HD patients (15-19).

Late referral to nephrologists, vascular surgeons, poor communication between nephrologists and
other CKD patient care givers, and lack of patient health education have been cited as some of the
barriers to increasing the prevalence of AVF use in hemodialysis units (20,80). Our study points
towards this fact as this data was from a study population referred for arteriovenous fistulae surgery
from rural facilities. Besides, Kenya has only 41 nephrologists, most practice in Nairobi and a few
other urban centers, therefore it is possible that most of these patients had not been seen by a
nephrologist prior to initiation of hemodialysis.

International guidelines on hemodialysis vascular access advocate for a stepwise approach to AVF
creation, preferring the non-dominant extremity when the choices are equivalent and distal upper
extremity whenever feasible (29-32). In our case, majority (73.1%) of the AVF were placed in the
non-dominant arm. Brachial artery to cephalic vein anastomosis was preferred over radial artery to
cephalic vein anastomosis (55.9% Vs 42.1%). The reasons for this practice preference could not be
directly discerned from this study. However, considering the hemodialysis vintage of more than 1
year on 39% of the study population and multiple CVC use It would be reasonable to speculate that
poor quality of vessels in these patients necessitated the choice of brachial cephalic over radio
cephalic anastomosis. This practice raises a great concern over the long-term implications for vascular
access options for this relatively young hemodialysis patients in whom AVF are created in the upper
rather than the lower arm. Exhaustion of sites available for vascular access exposes them to over
reliance on CVC for hemodialysis in the future and the accompanying complications including
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catheter related infections, central vein stenosis, increased mortality and increased cost of
hemodialysis(69). Additionally, high blood flows associated with brachiocephalic AVF are associated
with a higher tendency for AVF cardiotoxicity and AVF steal syndrome (38,53).

While some studies have reported greater successful primary patency, significantly less maturation
time and earlier cannulation of BC-AVF as compared to RC- AVF (68). This was not the case in our
study. The type of vascular anastomosis was not significantly associated with AVF primary failure or
successful maturation. Furthermore, the difference in median time from AVF creation to cannulation
between the Brachiocephalic and radio cephalic AVF was not significant. Possible explanations
include patient selection, ultrasound evaluation. Data from the DOPPS which evaluated international
use and differences in the location of AVF created for hemodialysis established a shifting in trend
toward a preference for BC AVF with a greater successful AVF use for upper Vs lower arm AVF in
the USA, however in Japan and Europe, there was no indication that successful AVF use was inferior
for lower Vs upper arm AVF (39).

The definition of primary AVF failure varies greatly in literature and in different studies. In this study,
primary AFV failure was defined as an AVF that never developed to the point that it could be used for
hemodialysis or one that failed within the first three months of its use. Of the 95 patients who
underwent AVF surgery, 43.2% had primary AVF failure while 56.8% achieved successful primary
maturation. These findings are in keeping with a primary AVF rate of 30-50% reported in many
studies (69,85,86). Several patient characteristics have been associated with AVF maturation
historically(86,87). In this study Age, sex, marital status, co morbidities, hemodialysis vintage,
vascular access history and type of vascular anastomosis were not significantly associated with
successful primary AVF maturation or failure. However, the sample size was small therefore
meaningful correlation was not possible. AVF patency at 6 months and one year was high compared
to other studies. This was purely based on recall by patients and the care givers and could have been

biased.
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The optimal time for waiting before the first use of a newly created AVF is not known. While KDIGO
guidelines define an ideal fistula as the one that meets the rule of 6 “s”. There are significant
differences globally regarding the practice of initial cannulation of AVF(8).In this study, we found a
median time from AVF creation to cannulation of 8 weeks, 53.7% of the mature AVF were
cannulated within7-12 weeks, 20.4% at or before 6weeks and 18.5% after 18weeks. A prospective
analysis of 849 patients initiating hemodialysis with AVF found a wide variation in the median time
to AVF cannulation among countries ranging from 25 days in Japan and 96 and 98 days for the UK
and USA (27). The mode of assessment of AVF maturity and readiness for cannulation in our study
population was not documented. However, there is no structured AVF surveillance system in the
facility. It is common practice that fistulas are clinically assessed by the dialysis nurse who
determines whether the fistula is sufficiently developed and palpable to allow cannulation. These
factors likely contributed to prolongation of the time to first cannulation beyond the recommended 6-8
weeks in more than 50% of the study population

Conclusion

This study revealed a low uptake of AVF for incident hemodialysis, central venous catheters were
preferred for initiation and maintenance of hemodialysis. Brachiocephalic anastomosis was preferred
in majority of the participants. This raises a concern over future vascular access options for this young
population of patients. The AVF primary failure rate was comparable to the rest of the world and

AVF survival at 6 months and 1 year was good.

5.2. STUDY LIMITATIONS

1. Recall bias
2. Poor documentation of medical records and absence of electronic medical records
3. The sample size was small and from a single Centre therefore the findings cannot be

generalized to the population
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5.3. RECOMMENDATIONS

1. Development of an arteriovenous fistula surveillance protocol to be used in the hospital and
country wide. This will ensure a standardized record keeping and enable early identification
of fistulas at risk of non- maturation and hence referral for intervention to promote
maturation.

2. Incorporation of bed side ultrasound for pre-operative vascular and post-operative AVF
assessment as a potential mechanism to improve AVF maturation and early identification of
complications.

3. large prospective multi-center studies with well-defined outcomes are needed.
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APPENDICES

APPENDIX 1: STUDY PROFORMA

EXPERINCE WITH ARTERIOVENOUS FISTULAE IN CHRONIC HEMODIALYSIS

PATIENTS AT THE KEYATTA NATIONAL HOSPITAL

A. Identification details

Al.IP Number ......................... A2. Unique identifier..................
A3. Year of birth (dd/mm/year) .................. A4. Sex: [1] male
AS. Marital status [1] single [2] married [3] widowed  [4] divorced/separated

B. Medical history

B1. Cause(s) of ESRD as documented in the file

B1.1 Diabetes mellitus [1] Yes [2] No
B1.2 Hypertension [1] Yes [2] No
B1.3 Glomerulonephritis [1] Yes [2] No
B1.4 Autoimmune [1] Yes [2] No
B1.5 Obstructive uropathy [1] Yes [2] No
B1.6 Infections [1] Yes [2] No
B1.7 Malignancy [1] Yes [2] No
B1.8 Cystic kidney disease [1] Yes [2] No
B1.99 Others (SPeCify): c.viviiiitiiiii e
C. Haemodialysis history

C1. Date initiated on haemodialysis .......... Liviiiiiiniinnn, (mm/yyyy)

C2. Initial haemodialysis vascular access
C2.1 Acute internal jugular catheter [1] Yes [2] No
C2.2 Acute subclavian vein catheter [1] Yes [2] No
C2.3 Acute femoral vein catheter [1] Yes [2] No
C2.4 Cuffed tunneled catheter [1] Yes [2] No
C2.5 Arteriovenous fistula [1] Yes [2] No
C2.6 Arteriovenous graft [1] Yes [2] No

C2.99 Others (SPeCify): .ouvvuriii i,

C3. Vascular access history during the whole period of haemodialysis

[2] female
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C3.1 Acute internal jugular catheter [1] Yes [2] No

C3.2 Acute subclavian vein catheter [1] Yes [2] No
C3.3 Acute femoral vein catheter [1] Yes [2] No
C3.4 Cuffed tunneled catheter [1] Yes [2] No

C3.5 Arteriovenous fistula [1] Yes [2] No
C3.6 Arteriovenous graft [1] Yes [2] No
3.99 Others (SPeCify): ..ovvvriiriii i e

C4. Current haemodialysis vascular access
[1] Acute internal jugular catheter [2] Acute subclavian vein catheter
[3] Acute femoral vein catheter [4] Cuffed tunneled catheter
[5] Arteriovenous fistula [6] Arteriovenous graft
[99] Others (SPECItY): vivvieiitit i
D. Current AVF history

D.1 Date of surgery for current AVF ..................... Mm/yyyy)
D2. Anatomical site of the AVF
D2.1. upper Limb: [1] Right [2] Left

D2.2. Vascular anastomosis
[1] Radiocepahalic
[2] Brachioceplalic
[99] Others (specify): .....cccovenn.n..

E. Arteriovenous fistula outcomes

E1. Date of first successful AVF cannulation ........................ (dd/mm/yyyy)
E2. Time from AVF creation to first cannulation ................ (dd)

E4. Primary AVF failure [1] Yes [2] No

ES. Status of AVF at the time of study [1] In use [2] Not in use

E6. Datelastused ..........ccovviiiiiiiiiineeea, (dd/mm/yyyy)

E7. Duration of functional primary patency ...............c.coeevennnnn. (dd)
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APENDIX II: VERBAL CONSENT FORM

TITLE OF STUDY: EXPERIENCE WITH ARTERIOVENOUS FISTULAE IN LONG TERM
HEMODIALYSIS PATIENTS AT THE KENYATTA NATIONAL HOSPITAL

Hello, my name is my name is Dr. Juliet Akoth Ooko, I am studying to be a kidney specialist at the
East Africa kidney institute — UON, attached to the Kenyatta national hospital renal unit.

You have been chosen at random to be in a study about the experience with arteriovenous fistulae in
patients with kidney disease on long term hemodialysis. The purpose of this research is to document
the cause of your kidney disease, the site on your arm where you had arteriovenous fistula surgery,
when the fistulae was first used for hemodialysis and whether it is still in use or not. This will take
approximately ten minutes of your time. If you choose to be in the study, I will ask you a few
questions whose answers [ will fill in a study form.

There are no foreseeable risks or benefits to you for participating in this study. There is no cost or
payment to you. If you have questions while taking part, please stop me and ask. We will do our best
to keep your information confidential but we cannot guarantee absolute anonymity. We will link your
answers to you initially by assigning a unique code to your study form but this link will be removed
later in order to protect you.

If you have questions about this research study you may contact Dr. Juliet Akoth at 0703 830 396. In
case you as if you were not treated well during this study, or have questions concerning your rights as
a research participant call The Secretary/Chairperson KNH-UoN ERC on Tel. No. 2726300 Ext
44102. Your participation in this research is voluntary, and you will not be penalized or lose benefits
if you refuse to participate or decide to stop. May I continue? YES / NO

I certify that I have consented the participant (code no.)

Researcher’s name:

Signature:

Date:

This study has approval by The Kenyatta National Hospital-University of Nairobi Ethics and

Research Committee protocol No.
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