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ABSTRACT

Background

HIV remains a leading cause of mortality in Kenya. Additionally, prevalence of chronic kidney
disease (CKD) is on the rise both globally and locally. HIV is a known risk factor for chronic
kidney disease, and with greater life expectancy among HIV positive patients, the number of
patients with both HIV and chronic kidney disease is predicted to rise. Little is known about
the outcomes including mortality rates of HIV positive patients on haemodialysis compared to
their HIV negative counterparts in our region. Further, there is a paucity of local published data

regarding the prevalence of HIV among patients undergoing maintenance haemodialysis.
Aims

This study’s aim was to determine the documented prevalence of HIV among patients on
haemodialysis at the Kenyatta National Hospital and Nairobi Hospital Renal Units between 1°
January 2010 and 31 December 2019. It further compared selected clinical characteristics,
one year mortality and loss to follow up rates among HIV positive patients on haemodialysis

during this period compared to their HIV negative counterparts.
Methods

This was a retrospective cohort study, involving chart review of patients on maintenance
haemodialysis at the Kenyatta National Hospital and Nairobi Hospital Renal Units between 1
January 2010 and 31%' December 2019. Outcomes (mortality, loss to follow up) at one year
since initiation of haemodialysis in the Units were compared between HIV positive patients on
haemodialysis versus HIV negative patients matched by age, sex, year of dialysis initiation and

dialysis centre. Rates of documented vascular access-related infection were also compared.
Statistical analysis

Sociodemographic variables were presented as means (z+ standard deviation) for continuous
variables and proportions for categorical variables. Chi square test was used to compare
proportion of haemodialysis patients with the outcomes of interest (mortality, loss to follow up
at one year), comparing HIV positive patients with their HIV negative counterparts. Time to
mortality or loss to follow up for each group was derived from Kaplan-Meier plots. Statistical
significance was defined at a p value of less than 0.05.
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Results

HIV prevalence among 565 patients on maintenance haemodialysis between 2010 and 2019 at
the two centres was 11.9%. Male:female ratio was 1.9:1, with a mean age of 50.0 [+12.7] years
and 50.2[£13.3] years among HIV positive and HIV negative patients respectively. All 67 HIV
positive and 201 HIV negative patients (1:3 ratio) matched by age, sex, year of dialysis
initiation and dialysis centre were included in the final analysis. Median duration on
haemodialysis was significantly shorter among HIV positive patients at 15 months [IQR 5-36]
compared to 24 months [IQR 12-36] among HIV negative patients. HIV positive patients were
less likely to utilize an arteriovenous fistula for dialysis (OR 0.4[95% CI: 0.2-0.9], p=0.019),
had a twofold higher risk of vascular access-related infections (OR 2.0[95% CI: 1.1-3.6].
p=0.03), and a 5.6 fold higher risk of tuberculosis compared to HIV negative patients (OR
5.6[95% CI: 1.0-29.9], p=0.039). Mean haemoglobin, serum calcium and albumin levels were
also significantly lower among HIV positive patients compared to their HIV negative
counterparts (mean haemoglobin 7.7g/dl [+1.1] versus 8.4g/dl [+1.4] respectively, p=0.001;
mean serum calcium 1.8mmol/l [+£0.3] versus 2.0mmol/l [£0.3] respectively, p<0.001; mean
albumin 31.0g/l [+5.1] versus 33.0 [£5.5] respectively, p=0.007). HIV positive patients were
also five times more likely to have received a blood transfusion (OR 5.4[95% CI: 2.4-12.5],
p<0.001). There was a trend towards higher mortality at one year among HIV positive patients
(22.4%) compared to HIV negative patients (13.4%), p=0.053. Time to mortality at one year
was significantly shorter among HIV positive patients (log rank p value from the Kaplan Meier
estimates=0.038). HIV positive patients were also twice as likely to be lost to follow up (OR
2.9 [95% ClI: 1.1-7.9], p=0.034).

Conclusion

Prevalence of HIV among patients on maintenance haemodialysis is higher than in the general
population at 11.9%. There is a higher risk of vascular access-related infections, tuberculosis,
lower haemoglobin, lower albumin and lower serum calcium levels among HIV positive
patients on maintenance haemodialysis compared to HIV negative patients. There was a trend
towards higher mortality at one year among HIV positive patients, who also had a significantly
shorter time to mortality, as well as higher rates of loss to follow up compared to HIV negative

patients.
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Recommendations

Closer follow up of HIV positive patients on maintenance haemodialysis, with optimization in
the management of anaemia and hypocalcemia in this subgroup of patients. Further studies are
required to determine factors underlying the lower uptake of arteriovenous fistulae, higher rates

of loss to follow up, and the significantly shorter time to mortality among HIV positive patients.
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1. INTRODUCTION
Kenya has the fifth largest number of people living with HIV globally(1), with HIV and its
complications remaining one of the leading causes of mortality in the country(2). HIV is also
an important cause of kidney disease, especially in Sub Saharan Africa which carries the
highest burden of HIV globally. Chronic kidney disease (CKD) is defined by the Kidney
Disease Improving Global Outcomes (KDIGO-2012) as abnormal kidney function or
structure, present for three or more months, and that have implications for health.
Abnormalities include one or more of: decreased estimated glomerular filtration rate (eGFR)
<60ml/min per 1.73m?, albumin:creatinine ratio (ACR) >30mg/g (>3 mg/mmol),
abnormalities detected by histology, imaging or on urine sediment, or a history of having

received a kidney transplant(3).

The prevalence of CKD is on the rise globally, driven by an increase in risk factors like
diabetes mellitus, hypertension, as well as HIV(4). Kenya has an estimated 4 million Kenyans
living with CKD(5). Among these, about 10,000 patients have end stage kidney disease, a
condition requiring renal replacement therapy that is offered as either peritoneal dialysis,
haemodialysis or kidney transplantation. Haemodialysis is the most popular modality used in
Kenya. By 2017 there were an estimated 2,300 patients on haemodialysis countrywide(6), a
number that in 2020 now stands at over 4,300 (source: Kenya Renal Association Registry,
personal communication). Estimates from other Sub Saharan countries show that about 10%
of patients on haemodialysis are HIV positive(7-9). These numbers are also likely to rise
with the increasing longevity seen among HIV positive patients on adequate antiretroviral

therapy.

Studies on their outcomes including mortality, loss to follow up and vascular access
outcomes that have been carried out globally have given conflicting results. Whereas studies
in more developed countries such as France and South Africa report no difference in
outcomes when comparing HIV positive versus negative patients on haemodialysis(10,11),
significantly higher one year mortality rates among HIV positive patients have recently been
documented in Cameroon(12). The outcomes among Kenyan HIV positive patients on

haemodialysis compared to their HIV negative counterparts are unknown.
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2. LITERATURE REVIEW

2.1 EPIDEMIOLOGY
Since the first reports of AIDS among homosexual males in the US in the 1980s, HIV has

managed to transform its narrative from a death sentence to a chronic condition with good
life expectancy(13). This is as a result of the introduction of effective antiretroviral therapy.
In Sub Saharan Africa however, the burden of disease continues to take up significant
portions of resource allocation to health.

Globally, by 2018 an estimated 37.9 million people were living with HIVV/AIDS according to
a 2019 United Nations Programme on HIV and AIDS (UNAIDS) report(14). Since the peak
in 1994, new infections have reduced by 40% globally, with a worldwide annual incidence of
1.5 million cases. AIDS-related mortality globally has also declined by more than half, from
1.7 million in 2004 to 770,000 in 2018(14).

In Kenya, the latest Kenya Population HIV Impact Assessment report (KENPHIA 2018) puts
the current national prevalence of HIV in adults at 4.9%(1). This shows a steady decline over
the years, from 7.1% according to the 2007 Kenya AIDS Indicator Survey [KAIS](15), to
5.6% from the 2012 KAIS report(16). KENPHIA 2018 puts the number of patients living
with HIV in Kenya at 1.3million (95% CI: 1.2 to 1.4 million), with 36,000 new infections
annually (incidence rate of 0.14% in 2018, compared to 0.5% in the 2012 KAIS report).

Kenya adopted the test and treat strategy in 2016, where all patients found to be HIV positive
are started on life saving antiretroviral therapy, as opposed to only those with low CD4

counts as was the case previously. Among the patients who know their HIV status, 96% were
on antiretroviral therapy by 2018, and among all the adult patients on antiretroviral treatment,

viral suppression rates in Kenya approach 90.6%(1).

HIV/AIDS however continues to be a top cause of both morbidity and mortality in Kenya.
According to the Global Burden of Disease report, despite a more than 50% reduction in
deaths caused by HIV/AIDS, it still remains the number one cause of mortality in the
country, a position it has maintained in both the 2007 and 2017 report(2).

Chronic kidney disease (CKD) is also progressively becoming more common worldwide,
driven by rising cases of risk factors including non communicable diseases such as diabetes
mellitus and hypertension(4). Infectious diseases such as HIV, hepatitis B and C also have
significant contributions, as well as exposure to heavy metals and various environmental

toxins. It is also being increasingly recognized that in many patients an underlying risk factor

14



may not be clearly elicited, giving rise to the entity known as Chronic Kidney Disease of
Unknown Origin (CKDu)(17).

According to the Global Burden of Disease (1997 — 2017) report, prevalence of CKD
worldwide was 9.1%, representing 697.5 million people living with chronic kidney disease.
This is a 29.3% increase in prevalence over the period between 1997 and 2017(4).
Worryingly, the burden is concentrated in countries in the lowest socioeconomic status
quintiles, with those in Sub Saharan Africa having a higher burden than expected for their
level of development. Alarmingly, mortality from CKD over the same period shot up by
41%, with 1.2million deaths related to all stages of CKD in 2017(4).

Availability of renal replacement therapy strategies for management of end stage kidney
disease unfortunately continues to lag behind the rise in cases, especially in countries
classified as low and middle income. By 2015, there were 2.5 million patients receiving renal
replacement therapy, a number expected to double by 2030(18). Unfortunately, renal
replacement facilities are in short supply in many countries, with estimated premature

mortality of more than 2 million patients due to lack of access to these facilities(18).

In Sub Saharan Africa, a 2014 systematic review that included 90 studies showed a CKD
prevalence of 13.9% in the region, higher than the global prevalence of 9.1%(19). The
prevalence ranged from 2% in Ivory Coast to as high as 30% in Zimbabwe, pointing to the
vast heterogeneity in the region. Like elsewhere, hypertension and diabetes mellitus are
important risk factors, but infectious diseases like HIV, with 22 million people living with the
condition in Sub Saharan Africa, are also important risk factors for CKD in the region(19).

In South Africa for example, a retrospective study of 294 kidney biopsy results for Black
patients with nephrotic syndrome found that HIV-associated nephropathy was the
predominant histologic finding among those with secondary causes of glomerular diseases, at
42.8%(20). Further, in a population-based study covering countries in East, South and West
Africa (the AWI Gen study published in 2019), the risk factors for kidney damage in over
10,000 participants were diabetes (RR 2.22; 95% CI 1.76-2.78), hypertension (RR 1.97; 95%
Cl 1.68-2.30, HIV (RR 1.65; 95% CI 1.36-1.99) and older age (RR 1.04; 95% CI 1.03-
1.05)(21).

In Kenya, the same population-based collaborative study that included sites in Nairobi puts
the prevalence of chronic kidney disease(as defined by reduced eGFR <60ml/min/1.73m2, or
ACR> 3mg/mmol, or both) at 13.4%(21). In this study, one of the major factors associated
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with CKD was HIV infection, which was associated with an almost two fold increased risk of
CKD (RR 1.97;95% CI:1.60-2.42) . This points towards the growing burden of HIV as a risk
factor for CKD, due to both direct nephrotoxic effects of HIV and its treatment, as well as

increased survival of HIV positive patients.

Further, how common is chronic kidney disease among patients with HIV? A study by
Wools-Kaloustian et al conducted among 373 antiretroviral treatment-naive outpatients in
Western Kenya found a CKD prevalence of 11.5%, as defined by a creatinine clearance of
<60ml/min(22). Among ambulant HIV positive patients on highly active antiretroviral
therapy at the Kenyatta National Hospital Comprehensive Care Clinic, Kairu et al found a
much higher overall prevalence of CKD, at 88%. CKD in this study was defined as either
eGFR<60mIl/min, or urine albumin:creatinine ratio >30mg/g, or both(23). It is important to
note that this study included patients with other risk factors for CKD (eg. co-morbid

hypertension or diabetes), who were excluded in the study by Wools-Kaloustian et al.

Among patients with chronic kidney disease who develop end stage kidney disease, various
life-sustaining therapies are available including peritoneal dialysis, haemodialysis and kidney
transplantation. Haemodialysis is the most commonly used modality worldwide, with more
than 2.7 million patients on haemodialysis globally in 2010, a number expected to more than
double by 2030(18). Treatment of end stage kidney disease is cost-intensive, using up to 2-
3% of annual healthcare budgets in developed countries, despite the fact that those receiving

these treatments make up less than 0.03% of the total population(24).

In Kenya, the Ministry of Health estimates that about 4 million Kenyans have chronic kidney
disease. Among these, about 10,000 are in end stage kidney disease, out of whom only a
paltry 10% are able to access dialysis services(5). According to the Kenya Renal Association,
the number of patients on maintenance haemodialysis in the country has increased eight times
from about 300 patients in 2006, to approximately 2,400 patients by 2018(6,25).

The number of dialysis units has also gone up in the country, thanks to the Government’s
Managed Equipment Services scheme announced in 2013 that saw a rapid expansion of
dialysis units across all the 47 counties. From the initial dialysis unit set up at the Kenyatta
National Hospital in 1984, the country currently has 51 public hospital-based dialysis units
across the entire country, 89 units in private hospitals, and 11 units in faith-based healthcare
facilities(26). Another major reform in the country was the introduction of a benefit package
covering dialysis sessions in 2015 by the country’s National Health Insurance Fund(27).
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Unlike the situation previously in South Africa where access to haemodialysis was limited in
patients who had HIVV/AIDS due to dialysis rationing(28), Kenyans living with HIV/AIDS
and have end stage kidney disease are able to fully access haemodialysis services. With HIV
having emerged as a risk factor for end stage kidney disease, the prevalence of HIV among
patients on haemodialysis has been documented in various countries. In Cameroon for
example, the seroprevalence of HIVV among chronic haemodialysis patients was reported at
between 10 to 13.5%(7,8). According to The South African Renal Registry 2016 Report,
10.6% of all patients on the various forms of renal replacement therapy are HIV positive(9),
and a study among those specifically on chronic haemodialysis reported a HIV

seroprevalence rate of 9.75%(11).

With a significant proportion of patients on haemodialysis being HIV positive in Sub Saharan
Africa, several studies globally have looked at outcomes among this subset of patients
compared to their HIV negative counterparts. The results of these studies in the various
regions have often been conflicting, even in the post-ART era. Some studies in France and
South Africa have reported no difference in outcomes between HIV positive and negative
patients(10,11), while in Cameroon the one year survival rate among HIV positive patients

was significantly lower(12). The situation in Kenya is unknown.
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2.2 HIV AND THE KIDNEY- PATHOPHYSIOLOGY
The mechanisms underlying renal disease among patients with HIV are both varied and

complex. They can however be summarized into one of four major pathways: direct effects of
HIV infection, effects of systemic immune responses, effects of opportunistic superinfections

resulting from immunosuppression, and drug-related effects on the kidney.
e HIV-associated nephropathy (HIVAN)

Probably the most commonly known renal complication of HIV infection, HIVAN was first
described by researchers in the US in 1984(29). Years later, it is now thought that HIVAN is
a result of renal tubular epithelial cell infection with HIV. Several viral proteins including
Vpr and Nef have been implicated in the pathophysiology. HIV has been shown to localize

within podocytes, with resultant podocytopathy.
e Immune-mediated kidney disease in HIV

In patients with HIV, immune-mediated renal disease may involve either deposition of
circulating immune complexes within glomerular tufts, or in situ deposition of antibodies
directed against glomerular antigens. The final common pathway leads to activation of
complement, with resultant immune mediated kidney disease including lupus-like
glomerulonephritis, HIV-associated IgA nephropathy and membranoproliferative

glomerulonephritis(30).
e Drug-induced tubular and interstitial renal injury

Nephrotoxic effects of antiretroviral agents have long been documented, with Tenofovir
diosproxil fumarate (TDF) commonly implicated. TDF accumulates within proximal renal
tubular cells via uptake by organic anion transporters 1 and 2. Mechanisms of TDF-induced
nephrotoxicity include proximal renal tubular damage as a result of mitochondrial toxicity, that
may lead to acute kidney injury and Fanconi’s syndrome, while distal tubular injury may

present as nephrogenic diabetes insipidus.
e Thrombotic microangiopathy (TMA)

Cytopathic effects of HIV on endothelial cells may lead to endothelial cell injury, with
subsequent activation of platelets leading to thrombosis, a consumptive coagulopathy and

multiorgan dysfunction.
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Table 1. Spectrum of kidney diseases associated with HIV infection(30,31)

1. Acute kidney injury 6. Infiltrative lesions of the kidney
e Prerenal azotemia e Kaposi’s sarcoma
e Acute tubular necrosis e Lymphoma

e Rhabdomyolysis
7. Arterionephrosclerosis

2. HIV immune-complex kidney disease 8. Opportunistic infections affecting kidney
e Lupus-like GN parenchyma
¢ IgA nephropathy e Viral - CMV, Parvovirus, Herpes
e Postinfectious GN simplex
e Mesangial proliferative GN e Fungal- Cryptococcus, Candida
e Membranoproliferative GN e Mycobacterial
e Cryoglobulinemic GN e Mycoplasma

e Microsporidia
e Bacterial pyelonephritis

3. HIV-associated nephropathy 9. Thrombotic microangiopathies
4. Antiretroviral therapy-associated 10. Urinary tract obstruction
e TDF-induced nephrotoxicity e Intrinsic ureteral obstruction- blood
e Crystal nephropathy clots, fungus balls
e Tubulointerstitial nephritis e Extrinsic ureteral obstruction-
retroperitoneal fibrosis,
5. Tubulointerstitial nephritis lymphadenopathy
e Immune reconstitution syndrome o Bladder outlet obstruction

2.3 OUTCOMES AMONG HIV POSITIVE PATIENTS ON HAEMODIALYSIS
Survival of AIDS patients on maintenance haemodialysis in the pre-ART era was dismal. In a

case series published in 1987 by Rao et al in the US, median survival on dialysis of 31 AIDS
patients with end stage renal disease was a paltry 1.4 months. Out of the 31 patients, only 2

were alive after 5 months(32), underlying the poor prognosis of these patients.

Despite significant improved survival among HIV positive patients with the advent of
effective combined antiretroviral therapy, it has been variously postulated that these
improvements may not be seen in HIV positive patients on haemodialysis. One reason may
be due to inadequate understanding of antiretroviral drug pharmacokinetics in patients with
ESKD on dialysis, with the possibility that these patients may have subtherapeutic ART drug
levels(33).
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Further, these patients may be at increased risk of fatal opportunistic infections as a result of
the double immunosuppression from both the HIV infection as well as the uremic milieu. In
addition, dialyzer membranes themselves may possibly worsen the immunosuppressive
effects of HIV infection via activation of cytokines that are pro-inflammatory such as Tumor
Necrosis Factor, Interleukin 1 and Interleukin 6, which have been shown to increase
replication of HIV in vitro(34). This effect on proinflammatory cytokines has been

documented with use of cuprophan as well as polysulfone dialyzer membranes(35).

Depending on geographical location and due to differences in healthcare access and
sociodemographic parameters, there have been stark differences in reported outcomes among
HIV positive patients with end stage kidney disease undergoing haemodialysis. Several
studies have shown no difference in mortality when comparing HIV positive ESKD patients
to HIV negative patients, while some show poorer prognosis and higher risk of death, even
with the advent of HAART. This section outlines both sets of outcomes, with a look at the

systemic differences in sociodemographics and healthcare access in the various regions.

In one of the first prospective cohort studies in the post-HAART era carried out in France
between 2002 and 2004, global prevalence of HIV among over 27,000 haemodialysis patients
was 0.59% (the French Dialysis in HIV/AIDS cohort ). Their one and two year survival rates
over the period between 2002 and 2004 was compared with 584 HIV negative age-, sex- and
ethnicity-matched patients in the DOPPS Il (French Dialysis Outcomes and Practice Patterns
Study I1) database. Survival rates were 93.8 % (+1.9) at 1 year, and 89.4% ( £+ 2.4%) at 2
years, and were not statistically significantly different between the two cohorts(10).

Risk factors significantly associated with mortality in this cohort included low CD4 count,
high viral load, history of opportunistic infection, and lack of treatment with HAART. The
documented causes of death among the HIV positive patients were infections (31%), sudden
death (18%), malignancy (13%) and unknown (22%). It is important to note some salient
sociodemographic and clinical features of the patients captured in this French cohort of
patients: only 65% were Black, 86% were on ART, and these patients were less likely to have

Hepatitis C virus coinfection or be intravenous drug users(10).

In the US, data from the large United States Renal Data System looked at the trends in 1 year
survival rates of 6,166 HIV infected patients on haemodialysis over the period 1990 to 1999.
Survival rates of these patients (89% of whom were Black) markedly improved from 56% to
74% over this period(33), partly attributed to improved ART coverage and prompt treatment

of opportunistic infections. This study however did not have a comparator group of HIV
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negative patients on haemodialysis, though the authors go on to conclude that the survival

rates of their patients were lower compared to HIV negative patients in other cohorts(33).

Closer home in Sub Saharan Africa, survival data in these patients is again conflicting. In
South Africa, a country with a reasonably vibrant economy and better socioeconomic status
than many African countries, Fabian et al compared vascular and infection-related morbidity
and mortality of black HIV positive patients on chronic haemodialysis to age-, sex- and
ethnicity matched HIV negative counterparts(11). It is interesting to note that prior to 2008,
HIV positive patients were excluded from dialysis in public hospitals in South Africa on the
basis of their HIV status alone, a policy that was revised in 2008. Their study was restricted

to patients with medical insurance, who have unlimited access to haemodialysis.

In this study, prevalence of HIV among 2,010 patients on chronic haemodialysis during the
defined period was 9.75%. Survival of both HIV positive (n=48) and HIV negative patients
(n=96) at 1 year was excellent and not statistically different, at 100% for HIV positive and
99% for HIV negative patients. There were however statistically significant differences in
morbidity outcomes, with HIV positive patients recording higher rates of vascular access-
related infections and tuberculosis. HIV positive patients also had lower levels of

haemoglobin and albumin(11).

The excellent survival outcomes in this study may however not be generalizable to the
majority of low and middle income black Africans who may not have access to healthcare

insurance and unlimited access to haemodialysis services.

In West Africa, the survival narrative among HIV positive patients with end stage kidney
disease is rather different. Halle, Ashuntantang and colleagues in Cameroon compared one
year survival rates among 57 HIV positive patients on chronic haemodialysis to HIV negative
counterparts between 2007 and 2015. The two groups were matched by age, sex, dialysis
unit, comorbid conditions and year of initiation of dialysis. One year survival rates were
significantly lower among the HIV positive patients compared to their HIV negative
counterparts (61.4% vs 78.9%, p = 0.042)(12). The main causes of death in the HIV positive
patients were sepsis and tuberculosis, with lack of ART treatment independently associated

with mortality.

This study showed that HIV positive patients on haemodialysis in this African setting were at
a two fold higher risk of mortality compared to their HIV negative counterparts (HR 2.05;
95% CI 1.03-4.08). This is despite free access to combined antiretroviral therapy and
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haemodialysis access. It is important to note though that despite access to HAART the levels
of severe immunosuppression were quite high (46% had CD4 cell count <200 cells/mm?;
median CD4 cell count was 212 cells/mm?3), predisposing these patients to infectious

complications.

Outcomes among HIV positive patients on maintenance haemodialysis in Kenya have not

been documented.

2.4 VASCULAR ACCESS-RELATED INFECTIOUS COMPLICATIONS
Haemodialysis requires use of a vascular access, which may be in the form of an

arteriovenous graft, arteriovenous fistula, or central venous catheter (tunnelled or non-
tunelled). Use of an arteriovenous fistula is the preferred modality, although this may not
always be feasible. Complications associated with these various forms of vascular access

include infection, access failure, thrombosis and stenosis.

In a meta-analysis involving over two hundred studies comparing complication rates between
the different types of vascular access, rates of access failure, infection and mortality were
lowest with AV fistulae, followed by AV grafts, and highest with central venous
catheters(36). As such, the 2019 KDOQI (Kidney Disease Outcomes Quality
Initiative)guidelines on vascular access recommend use of AV fistulae or grafts over long-
term central venous catheters (37). Similarly, in patients with HIV, AV fistulae may be
associated with better patency rates and lower infection rates compared to AV grafts(38).

Vascular access-related infection is associated with significant morbidity and mortality
among patients with end stage kidney disease. With the concomitant immunosuppression
among patients with HIV, the risk of vascular access-related infection has been postulated to
be higher. Several studies have however found conflicting results. Mokrzycki et al found no
difference in rates of tunnelled catheter-related infections between 40 HIV positive patients
and 41 HIV-negative controls(39).

Similarly, in a prospective cohort study in the US involving 33 HIV positive patients and 55
age-, sex- and access date matched controls, there was no difference in rates of catheter-
related bacteremia over a 6.5 year period (52% and 49% respectively, p=0.83)(40). However
in the same study, HIV positive patients were more likely to have infections with
polymicrobial organisms, and were also more likely to be admitted for management of

catheter-related bacteremia compared to their HIV negative counterparts.
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In South Africa, Nuria et al compared prevalence of catheter-related infection among HIV
positive patients on maintenance haemodialysis versus HIV negative patients. They found no
statistically significant differences in infection rates among the two groups, especially if CD4
count was more than 200cells/pl, and viral load was undetectable among those who were
HIV positive. However, HIV patients took a longer time to recover from infection (54% HIV
negative versus 10% HIV positive patients had adequate control of their infection within a
week of treatment).(41)

There have also been several studies reporting increased risk of vascular access-related
infections among HIV positive patients. In a retrospective cohort study comparing vascular
access complications among HIV positive versus HIV negative patients on haemodialysis,
Mitchell et al found lower rates of infection-free graft survival at 1 year among HIV positive
patient with AV grafts compared to HIV negative patients using the same type of access
(17% versus 62%). Rates of other complications including graft thrombosis were also higher
in HIV positive patients using AV grafts (HR for graft thrombosis 3.22, 95% ClI, 1.66-10.32,
P =0.002). AV fistula use was associated with similar cumulative vascular access survival in
both groups(42).

An older study by Curi et al showed higher prosthetic AV graft infection rates among HIV
positive patients on chronic haemodialysis (30% versus 7% for HIV negative patients,
p=0.04). There were however no differences in vascular access-related infections among HIV
positive versus negative patients using AV fistulae. Interestingly, low CD4 counts less than

200cells/ul were not associated with development of infection(43).

In general then, several studies highlighted above seem to suggest that HIV infection per se
may not necessarily result in a higher risk of vascular access-related infection. It may
however be associated with increased risk of infection with polymicrobial organisms and
longer times to recovery once treatment is began. Type of vascular access in both HIV
positive and negative patients is also an important consideration, with the risk of vascular
access-related infections highest in those using tunnelled central venous catheters. This may
have an important implication in countries such as Kenya, where a recent study by Kabinga et
al showed that majority of long term haemodialysis patients are still using tunnelled central
venous catheters (40% versus 14.5% using AV fistulae)(44).
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2.5 ANAEMIA AND HYPOALBUMINEMIA
Anaemia, defined as a haemoglobin level lower than 13g/dl in males and lower than 12g/dl in

females, occurs in upto 53% of patients with end stage kidney disease(45). Among South
African patients on maintenance haemodialysis, Fabian et al compared haemoglobin levels
among HIV positive versus HIV negative patients. Among 48 HIV positive patients and 96
HIV negative patients, mean haemoglobin level in was statistically significantly lower among
those with HIV, at 9.5g/dl and 10.6g/dl respectively (p<0.01)(11). Anaemia was however not
associated with mortality in this study. Halle et al also found similar results in Cameroon,
with mean haemoglobin levels lower among HIV positive patients on haemodialysis
(7.12+1.70g/dl) compared to those who were HIV negative (7.86+1.98 g/dl respectively,
p=0.045)(12).

HIV could exacerbate anaemia severity in chronic kidney disease via direct negative effect on
erythropoiesis, opportunistic infections or effect of antiretroviral medications such as
zidovudine(46). Anaemia negatively affects quality of life, and is also independently
associated with cardiovascular mortality, cardiac failure and left ventricular hypertrophy

among patients with chronic kidney disease(47,48).

Similarly, hypoalbuminemia (serum albumin levels less than 40g/l) has been shown to be a
powerful predictor of mortality among patients on maintenance haemodialysis(49). Serum
albumin has been used as an indicator of both underlying inflammation and nutritional status
among patients with chronic kidney disease. Hypoalbuminemia both at the initiation of
haemodialysis as well as during the course of maintenance haemodialysis have both been

associated with elevated risk of death in these patients(49).

Among HIV positive patients with end stage kidney disease on peritoneal dialysis, Ndlovu et
al in South Africa reported higher rates of hypoalbuminemia among HIV positive patients
compared to their HIV negative counterparts (mean difference 4.24g/L 95% [CI1 2.02-6.46],
p<0.001)(50). In this study, baseline serum albumin <25g/l was independently associated

with mortality.
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3. STUDY JUSTIFICATION
Since the advent of effective antiretroviral therapy, survival among HIV positive patients has
substantially improved. Kenya has a double burden of large numbers of patients with HIV, as
well as growing numbers of patients with chronic kidney disease. A significant proportion of
these patients with chronic kidney disease require renal replacement therapy services such as
haemodialysis. To the best of our knowledge, outcomes among patients on maintenance
haemodialysis in Kenya, particularly comparing HIV positive versus HIV negative patients

have not been documented.

Whereas data from more developed countries studies shows no difference in outcomes such
as mortality in these patients, the situation in developing countries which have a larger
burden of HIV and less developed infrastructure may not be the same. Cameroon for example
recently reported higher mortality rates among HIV positive patients compared to HIV

negative patients on haemodialysis.

The situation in Kenya, which has the world’s fifth largest number of patients living with
HIV remains unknown. From our literature search, the current prevalence of HIV among
haemodialysis patients in the country is also undocumented, which would be important so as

to be able to quantify the total burden of HIV-associated disease.

3.1 PROBLEM STATEMENT
There is a high burden of both HIV and chronic kidney disease in Kenya. Outcomes

including mortality of HIV positive patients on haemodialysis as compared to their HIV

negative counterparts remains unknown.

4. RESEARCH QUESTION
Is there a difference in one year mortality rate, loss to follow up, documented vascular
access-related infections, anaemia and hypoalbuminemia among HIV positive patients on
haemodialysis at the Kenyatta National Hospital and Nairobi Hospital Renal Units compared

to HIV negative patients on haemodialysis?
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5. STUDY OBJECTIVES

5.1 BROAD OBJECTIVE
To determine the prevalence of HIV among haemodialysis patients over the last ten years,

and compare the mortality rate at one year, loss to follow up and documented clinical

parameters among HIV positive patients on haemodialysis compared to their HIV negative

counterparts.

5.2 SPECIFIC OBJECTIVES

To determine the documented prevalence of HIV among patients dialyzing at the
Kenyatta National Hospital and Nairobi Hospital over the period between 2010
and 2019.

To document the average duration on maintenance haemodialysis prior to

mortality or loss to follow up, comparing HIV positive and HIV negative patients.

To compare documented clinical parameters of HIV positive versus HIV negative
patients on haemodialysis (types of vascular access, prevalence of vascular
access-related infections, haemoglobin levels, blood transfusions received,
albumin levels and major infections eg. tuberculosis, sepsis) over the one year

period since initiation of haemodialysis.
To compare outcomes (mortality, loss to follow up) at one year since initiation of

dialysis, comparing HIV positive versus HIV negative patients matched by age,
sex, year of haemodialysis initiation and dialysis centre.
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6. METHODOLOGY

6.1 STUDY DESIGN
This was a retrospective cohort study.

6.2 STUDY SITES
The study was carried out at the Kenyatta National Hospital and Nairobi Hospital Renal

Units. Kenyatta National Hospital (KNH) is the largest teaching and referral hospital in
East and Central Africa, with a bed capacity of 1800. The Renal Unit has been in
operation since 1984, and offers haemodialysis, peritoneal dialysis and kidney

transplantation services.

It has 5 specialist Physician/Nephrologists, and is also the training site for the East
African Kidney Institute’s Clinical Nephrology Fellowship for subspecialty training in the
East African region. It currently offers haemodialysis services to about 180 patients with
end stage kidney disease. About 20 haemodialysis machines currently serve three shifts of

patients per day, with each dialysis session lasting four hours on average.

The Nairobi Hospital Renal Unit is a private unit that offers haemodialysis services to
about 100 patients with end stage kidney disease. It has 17 haemodialysis machines
serving two shifts of outpatients per day, one shift coming in the morning and another in

the afternoon. Each dialysis session lasts four hours on average.

6.3 STUDY POPULATION
The study population was patients on maintenance haemodialysis at the Kenyatta

National Hospital and Nairobi Hospital Renal Units in the period between 2010 and 2019.

6.3.1 INCLUSION CRITERIA
1. Patients with end stage kidney disease on maintenance haemodialysis for at least three

months (this confirms end stage kidney disease rather than an acute kidney injury that
required haemodialysis for less than three months) over the period between 2010 and
2019.

2. Have documented HIV results.

3. Comparator group were patients with end stage kidney disease on maintenance
haemodialysis between 2010 and 2019, documented to be HIV negative, and matched
to the HIV positive patients by age, sex, year of haemodialysis initiation and dialysis
centre.

4. Age greater than 18 years.
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6.3.2 EXCLUSION CRITERIA
1. Patients on haemodialysis for acute kidney injury

2. Pregnant patients

6.4 SAMPLE SIZE
This study compared 1-year mortality between HIV positive and HIV negative patients. Sample
size was calculated as follows:

_ (Zi—osp + Z1—ﬁ)2ﬁ<7(r + 1)

n

! r(py — p2)?
nz = T'n1
Where:

n, — number of cases
n, —number of controls

Z1-« /2 — Standard normal at 95% confidence interval = 1.96
Z1_p — standard normal at 80% power = 0.84

p1 — Outcome of interest in the comparison group - mortality in HIV negative CKD patients
=21.1% (Halle et al, 2018).

p, - Outcome of interest in the study group — mortality in the HIV positive CKD patients=
38.6% (Halle et al, 2018).

r — Ratio of cases to controls

p=BT andg=1-p

When substituted in the formula

If,

r =2: Cases (HIV positive) = 76 and Controls (HIV negative) = 152

r =3: Cases (HIV positive) = 65 and Controls (HIV negative) = 195 (Total = 260 patients)

r =4: Cases (HIV positive) = 60 and Controls (HIV negative) = 238
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A total of 268 patients were finally sampled for the study, with 67 HIV positive matched with
201 HIV negative CKD patients (1:3 ratio), recruited over the ten year period between 2010
and 2019. This met the minimum sample size requirement of 260 patients (65 HIV positive
and 195 HIV negative patients).

6.5 SAMPLING METHOD
Patients meeting the inclusion criteria in each arm were consecutively recruited into the

study.
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6.6 SCREENING AND RECRUITMENT FLOW CHART

Records of patients with end stage kidney disease on haemodialysis between
2010 and 2019 at the Kenyatta National Hospital and Nairobi Hospital Renal
Units obtained from the Records Department

SCREENING

e Patients on maintenance haemodialysis for at least three months over

the period starting from 1% January 2010 to 31° December 2019. [ | ExcLupep

e Documented HIV serostatus

NO

e Age greater than 18 years.

L YES

The following were obtained from the records:

e Documented HIV serostatus to determine period prevalence of HIV among patients on
haemodialysis at KNH and Nairobi Hospital determined from the documented serostatus
([Number of documented HIV positive patients on dialysis between 2010 and 2019/Total number of

patients on dialysis in the same period] * 100

Further details determined for 67 consecutively
recruited HIV positive and 201 matched HIV
negative patients

e Status at one year since initiation of haemodialysis (dead, alive, lost to follow up) for consecutively
recruited 67 HIV positive patients, as well as 201 sex-, age- (£3 years) and year of dialysis initiation
matched HIV negative patients

e Average duration on maintenance haemodialysis prior to mortality or loss to follow up determined for
HIV positive and HIV negative patients

e Documented clinical parameters (type of vascular access, vascular access-related infections,
haemoglobin levels, blood transfusions received, albumin levels and major infections eg.
tuberculosis, sepsis) over the year since initiation of dialysis, for the 67 HIV positive and 201
HIV negative patients
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6.7 DATA COLLECTION
e Screening

The haemodialysis registers in the Renal Units at Kenyatta National Hospital and Nairobi
Hospital were used to obtain a list of all patients who were on haemodialysis in the units
between 1% January 2010 and 31 December 2019. The records of these patients were then
obtained from the Kenyatta National Hospital and Nairobi Hospital Renal Units records
departments. Records of patients who met the study inclusion criteria were then included in

subsequent data collection.
e Data collection to meet the HIV prevalence objective

Documented HIV status was captured for all patients dialyzing in the two units over the
period between 1% January 2010 and 31 December 2019. This was used to determine the

period prevalence of HIV among dialysis patients.

e Data collection to meet the objective of comparing outcomes and clinical

parameters of HIV positive and HIV negative dialysis patients

Patient records for the first 67 consecutively recruited documented HIV positive dialysis
patients were retrieved and the following data extracted: sociodemographic characteristics,
clinical presentation, laboratory parameters captured, type of vascular access used and any
documented vascular access-related complications. Status at one year since date of initiation
of dialysis was extracted from the patient records and documented as either dead, lost to
follow up, or still alive on dialysis. Duration on maintenance haemodialysis prior to either

mortality or loss to follow up was also captured.

Similar data was extracted from records of 201 age-, sex-, year of dialysis initiation and
dialysis centre- matched patients (in a 1: 3 ratio ie 1 HIV positive patient matched to 3 HIV

negative patients).
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7.DEFINITION OF STUDY VARIABLES

a. Dependent variable

Outcomes: Patient status one year from the date of initiation of haemodialysis. This was
defined as either Dead (documented loss of life from any cause within the first year of
haemodialysis initiation), Alive (still on active haemodialysis at one year since date of
initiation of haemodialysis), Lost to follow up (status unknown/ not documented yet not
on haemodialysis at one year since initiation of haemodialysis) or Transferred out

(documented to have opted to seek haemodialysis services at another facility.

b. Independent variables

e HIV positive: Patient with end stage kidney disease on maintenance

haemodialysis for at least three months and documented to be HIV positive.

e HIV negative:Patient with end stage kidney disease on maintenance

haemodialysis for at least three months and documented to be HIV negative.

e Vascular access-related infection(37)- Was defined as documented:
i Exit site infection: Redness, induration, tenderness <2cm from catheter exit
site, or drainage of pus from the exit site.
ii. Tunnel infection: Tenderness, redness and/or induration that extends along
the length of the subcutaneous tunnel, or
iii. Catheter related blood stream infection: Clinical manifestations (fever,
chills and/or hypotension) and at least one positive blood culture from the

dialysis circuit or peripheral vein and no other apparent source.

e Anaemia: Haemoglobin level <12g/dl in males and <11g/dl in females.

e Hypoalbuminemia: Serum albumin level <35g/L.

e Major infections: Included documented tuberculosis diagnosed on the basis of chest
X-ray, sputum microscopy or Gene-expert testing, documented sepsis, or documented

pneumonia.
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8. DATA MANAGEMENT

8.1 Data acquisition

The instrument used for data acquisition was the study questionnaire (Appendix I). At
the end of data collection, questionnaires were coded, entered and managed in

Microsoft Access database.

8.2 Data privacy

Standards to protect personal information were ensured. No subject identifiers were
included in the data collection instruments, with only a unique serial number entered in

the study questionnaire and sample labels.

8.3 Data storage

The Principal Investigator verified the filled data forms for completeness. The data
forms were then kept in a secure lockable cabinet only accessible by the PI and the
statistician. The data was entered electronically using the Statistical Package for Social
Sciences (SPSS) version 17.0, (SPSS Inc.,Chicago, IL,USA). Upon data entry
completion, cleaning and verification of correctness of entered data was carried out on
the hard copy forms that were then safely stored in a lockable cabinet. The electronic
files were backed up in three compact discs and stored offsite.

8.4 Statistical analysis

Descriptive statistics
Quantitative variables eg age were summarized using means and standard deviations,
or medians and interquartile ranges for skewed variables. Histograms were used for

graphical summaries.

Qualitative variables eg. marital status, level of education were summarized using

proportions and graphically using barplots.

Inferential statistics

Level of significance for all tests (two-sided) was set at 0.05, with 95% confidence

intervals reported.

Prevalence of HIV was calculated as number of documented HIV positive patients on
dialysis between 2010 and 2019/Total number of patients on dialysis in the same

period] * 100, expressed as a percentage.
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Mean duration on maintenance haemodialysis was calculated as total number of months
on haemodialysis in each group of patients/number of patients on maintenance
haemodialysis in each group. T test was used to determine if the mean duration on
maintenance haemodialysis in the HIV positive patients differed from that in the HIV

negative patients.

Chi square test of association, or Fischer’s exact test for small numbers, was used to
compare proportion of patients with major infections (tuberculosis, sepsis) and
vascular access related infections among those who were HIV positive versus those
who were HIV negative. For continuous variables such as haemoglobin, albumin and

calcium levels, T test was used to compare means between the two groups.

Chi square test was also used to determine whether the proportion of patients with the
outcomes of interest (mortality, loss to follow up) among patients with HIV on

dialysis differed from that among HIV negative patients on dialysis.

Time to mortality or loss to follow up was derived from Kaplan Meier curves.

9. PROTECTION OF HUMAN PARTICIPANTS

This Human Subjects Research met the definition of ‘Clinical Research’.
a. Human subjects involvement and characteristics of study population

This was a retrospective cohort study and data was collected from chart reviews. Chart records
were retrieved for patients who met the following eligibility criteria: Age >18 years, end stage
kidney disease on maintenance haemodialysis for at least three months over the period between
2010 and 2019, and documented to be HIV positive. Comparator group were patients with end
stage kidney disease on maintenance haemodialysis between 2010 and 2019, documented to
be HIV negative, and matched to the HIV positive patients by age, sex, year of haemodialysis

initiation and dialysis centre.

b. Research site

The study was conducted at the Kenyatta National Hospital and Nairobi Hospital Renal Units
Records Departments. The study was undertaken after ethical approval had been obtained from

the Kenyatta National Hospital/University of Nairobi Ethics and Research Committee
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(KNH/UoN ERC). Authorization to conduct the study was also sought from the respective

hospital administration units.
c. Sources of material

Research data for this study was obtained using a pre-designed proforma (Appendix 1). All the
data was obtained only for the purpose of research. The pre-designed study proforma collected
data on sociodemographic variables, medical and drug history, outcomes at one year since

initiation of dialysis, and vascular access-related complications.
d. Linkages to subjects

Confidentiality of all participant data was maintained at all times. All data was coded and stored
in a locked cabinet, with only the principal investigator and data manager able to access these
files. Data entered into the digital database was stripped of all patient identifiers, and used only

participants’ study code number. This data was password-encrypted.
e. Potential risks

There were no foreseeable risks involved in this retrospective cohort study that mainly entailed

chart reviews.
f. Potential benefits and importance of the knowledge gained

The study has enhanced knowledge on whether specific outcomes are either better, worse or
not different among patients with co-morbid chronic kidney disease and HIV compared to those
without HIV. The study also served as an audit of outcomes among maintenance haemodialysis

patients at the KNH and Nairobi Hospital Renal Units over the past 10 years.

10. STUDY PLAN
Table 2. Study plan

Proposal write up Jan-March 2021
Proposal presentation March 2021

Ethics approval August 2021

Data collection Aug- October 2021

Data analysis October-November 2021
Results presentation December 2021
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11. RESULTS
1,123 files were screened for eligibility, with 558 excluded for various reasons as outlined in
the flow chart below. 565 files met inclusion criteria, and were used to determine HIV
prevalence. All 67 HIV positive patients and 201 age-, sex-, year of dialysis initiation and
dialysis centre matched HIV negative patients were then included in the final analysis. The

study flow chart is shown below.

Figure 2. Study Flow Chart

558 files excluded:

4

1,123 files screened for eligibility

-323 Not on dialysis

-143 On haemaodialysis for less than 3 months
-32 Had missing notes

-26 On haemodialysis in other centres

-17 Not on haemodialysis within 2010 — 2019
-14 Age less than 18 years

- 3 On peritoneal dialysis

A 4

565 files met eligibility criteria and
11.9% HIV prevalence (67 HIV positive out of 565)

y

were included in the HIV prevalence

analysis

A 4

268 files included in the final analysis:

_All 67 HIV positive patients Sociodemographic, clinical characteristics

A 4

and status at one year determined from

-201 age-, sex-, year of dialysis their records

initiation and dialysis centre matched
HIV negative patients (1:3 ratio)
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11.1 SOCIODEMOGRAPHIC CHARACTERISTICS OF STUDY PARTICIPANTS
Table 3. Sociodemographic Characteristics of HIV Positive and HIV Negative

Patients on Maintenance Haemodialysis

Variable HIV positive (n=67) HIV negative (n=201) | P value
Gender

Male 44 (65.7) 132 (65.7) 1.000
Female 23 (34.3) 69 (34.3)

Mean age in years (SD) 50.0 (12.7) 50.2 (13.3) 0.911
Min-Max 19-79 18-79

Marital status

Single 17 (25.4) 48 (23.9) 0.974
Married 49 (73.1) 146 (72.6)

Separated 0 2(1.0)

Widowed 1(1.5) 5(2.5)

Level of education

None 0 1(0.5) 0.258
Primary 23 (34.3) 53 (26.4)

Secondary 26 (38.8) 69 (34.3)
College/University 18 (26.9) 78 (38.8)

Occupation

Student 2(3.0) 8(4.0) 0.893
Unemployed 8(11.9) 31(15.4)

Employed 25 (37.3) 80 (39.8)

Self employed 23 (34.3) 57 (28.4)

Retired 9(13.4) 12 (12.4)

Health insurance

NHIF 52 (77.6) 162 (80.6) 0.862
Others 8(11.9) 20(10.0)

None 7(10.4) 19(9.5)

Hospital

KNH 45 (67.2) 116 (57.7) 0.171
Nairobi 22 (32.8) 85 (42.3)

Study participants were matched by age, sex, year of initiation on dialysis and dialysis centre.
Mean age of our study participants was 50.0 years (+12.7) and 50.2 years (x13.3) for HIV
positive and HIV negative patients respectively (p=1.00). There was a male preponderance,
with a male:female ratio of 1.9:1. As demonstrated in Table 3 above the HIV positive and
HIV negative study participants were closely matched sociodemographically.
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11.2 PREVALENCE OF HIV AMONG PATIENTS ON MAINTENANCE

HAEMODIALYSIS
The prevalence of HIV among patients on maintenance haemodialysis was 11.9% (95% ClI

9.2-14.5%). Majority of the patients (86.6%) were on antiretroviral therapy.

Table 4: Prevalence of HIV-infection

Variable Frequency (%) 95% ClI

HIV status

Positive 67 (11.9) 9.2-145
Negative 498 (89.1) 85.5-90.8

11.3 CLINICAL CHARACTERISTICS OF HIV POSITIVE AND HIV NEGATIVE
PATIENTS ON MAINTENANCE HAEMODIALYSIS
11.3.1 Duration on Haemodialysis

The duration on maintenance haemodialysis among HIV positive and HIV negative patients
is summarized in Table 5 and Figure 3 below. The HIV positive patients were less likely to
have dialyzed for more than two years compared to HIV negative patients (OR 0.5 [95% CI:
0.2-1.0], p=0.038).

Table 5. Duration on Maintenance Haemodialysis among HIV Positive and HIV
Negative Patients

HIV Positive HIV Negative | OR (95% CI) P value
Duration of
dialysis
<1 vyear 23(34.8) 43(21.8) 1.0
1to 2 years 26(39.4) 86(43.4) 0.6(0.3-1.1) 0.095
>2 years 17(25.8) 69(34.8) 0.5(0.2-1.0) 0.038
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Figure 3. Duration on Maintenance Haemodialysis among HIV Positive and HIV
Negative patients
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HIV positive patients had a statistically significant shorter median duration on haemodialysis
of 15 months (IQR 5-36) compared to HIV negative patients at 24 months (IQR 12-36
months), p=0.026 (see Figure 4 below).

Figure 4. Median duration on Haemodialysis among HIV Positive and HIV Negative

Patients on Maintenance Haemodialysis
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Positive and HIV Negative Patients (p=0.026)
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11.3.2 VVascular access profile and complications among HIV Positive and HIV Negative

patients on Maintenance Haemodialysis

Most patients were dialyzing via tunnelled cuffed dialysis catheters (62.1% and 52.5% of
HIV positive and HIV negative patients respectively, p=0.175). HIV positive patients were
however less likely to dialyze via an arteriovenous fistula compared to their HIV negative
counterparts (OR 0.4 [95% CI: 0.2-0.9]). HIV positive patients were also more likely to use
their vascular access for a shorter median duration (11months versus 12 months among HIV

positive and negative patients respectively, p= 0.042).

HIV positive patients had a two fold higher risk of vascular access-related infections
compared to HIV negative patients (OR 2.0 [95% CI: 1.1-3.6], p=0.030). These results are

summarized in Figure 5 and Table 6 below.

Figure 5. Types of vascular access among HIV Positive and HIV Negative patients on

Maintenance Haemodialysis
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Table 6. Vascular access profile and vascular access-related infections among HIV

Positive and HIV Negative patients on Maintenance Haemodialysis

Variable HIV positive HIV negative | OR (95% Cl) P value
Current vascular access (VA)
Haemodialysis catheter
e Nontunnelled 13 (19.7) 26(13.1) 1.6 (0.8-3.4) 0.193
e Tunnelled cuffed 41 (62.1) 104 (52.5) 1.5(0.8-2.6) 0.175
Arteriovenous fistula 12 (18.2) 66 (33.3) 0.4 (0.2-0.9) 0.019
Arteriovenous graft 0 2(1.0) - 1.000
Duration of VA (months).
Median (IQR) 11 (3-12) 12 (6-18) - 0.042
VA-related infection
Yes 22 (32.8) 40 (19.9) 2.0(1.1-3.6) 0.030
No 45 (67.2) 161 (80.1) 1.0

11.3.3 Other Infectious Complications among HIV Positive and HIVV Negative patients

on Maintenance Haemodialysis

HIV positive patients were 2.7 times more likely to have had a history of major infection
compared to HIV negative patients (OR 2.7 [95% CI: 1.5-4.8], p=0.001). Sepsis was the most

common documented major infection, occurring in 60.9% of HIV positive and 63.9% of HIV

negative patients, but this difference was not statistically significant(p=0.565). HIV positive

patients were however 5.6 times more likely to have documented tuberculosis compared to
HIV negative patients (OR 5.6 [95% CI: 1.0-29.9], p=0.039).

Table 7. Infectious Complications among HIV Positive and HIVV Negative Patients on

Maintenance Haemodialysis

Variable HIV Positive HIV Negative | OR (95% Cl) P value
History of major infection

Yes 48 (71.6) 98 (48.8) 2.7 (1.5-4.8) 0.001
No 19 (28.4) 103 (51.2) 1.0

Type of infection

T8 5(10.9) 2(2.1) 5.6 (1.0-29.9) 0.039
Sepsis 28 (60.9) 62 (63.9) 0.8 (0.4-1.6) 0.565
Bacterial pneumonia 10 (21.7) 29 (29.9) 0.6 (0.3-1.4) 0.261
Others 3(6.5) 4(4.1) 1.6 (0.3-7.6) 0.681
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Figure 6. Infectious complications among HIV Positive and HIV Negative Patients on

Maintenance Haemodialysis
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11.3.4 Blood transfusion history and Hemoglobin levels among HIV Positive and HIV

Negative patients on Maintenance Haemodialysis

Mean haemoglobin levels were significantly lower among HIV positive patients compared to
their HIV negative counterparts (mean haemoglobin 7.7 [£1.1]g/dl versus 8.4 [+1.4]g/dI
respectively, p<0.001). HIV Positive patients were five times more likely to have received a
blood transfusion compared to HIV negative patients ( OR 5.4 [95% CI: 2.4-12.5], p<0.001).
They also had a higher mean number of units of blood transfused compared to HIV negative
patients (2.4 [£0.9] units versus 2.0 [+£0.9]units in HIV positive and negative patients

respectively, p=0.037).
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Table 8. Blood transfusion history and Hemoglobin levels among HIV Positive and HIV

Negative patients on Maintenance Haemodialysis

Variable HIV Positive HIV Negative | OR (95% Cl) P value
(n=67) (n=201)

Hemoglobin (g/dl)

Mean (SD) 7.7(1.1) 8.4(1.4) - 0.001

Min-Max 4.8-11.8 5.0-12.7

Ever received blood transfusion

Yes 60 (89.6) 123 (61.2) 5.4 (2.4-12.5) <0.001

No 7(10.4) 78 (38.8) 1.0

Number of blood transfusions

Mean (SD) 2.4(0.9) 2.0(0.9) - 0.037

Min- Max 1-5 1-4

11.3.5 Calcium, phosphate, PTH and albumin levels among HIV Positive and HIV

Negative patients on Maintenance Haemodialysis

HIV positive patients had significantly lower mean serum calcium levels compared to HIV

negative patients (1.8 mmol/l [£0.3] versus 2.0 mmol/l [+£0.3] respectively. Mean serum

albumin levels were also significantly lower among HIV positive patients in comparison to

HIV negative patients (31.0 [+5.1]g/l versus 33.0 [+5.5]g/l respectively. There was no

statistically significant difference in mean phosphate and parathyroid hormone levels between

the two groups as shown in Table 9 below.

Table 9. Calcium, phosphate, PTH and Albumin profile among HIV Positive and HIV

Negative patients on Maintenance Haemodialysis

Variable HIV Positive | HIV Negative | OR (95% CI) | P value
Calcium (mmol/l) n=67 n=189

Mean (SD) 1.8 (0.3) 2.0(0.3) - <0.001
Min-Max 1.1-2.6 1.3-35

Corrected Calcium | n=67 n=184

(mmol/l) 2.0 (0.3) 2.1(0.3) - 0.001
Mean (SD) 1.2-3.0 1.3-35

Min-Max

Phosphate (mmol/l) | n=67 n=186

Mean (SD) 1.8(0.8) 1.7(0.7) - 0.067
Min-Max 0.6-4.2 0.4-3.8

PTH (ng/ml) n=11 n=37

Mean (SD) 612.0 (527.7) | 445.0 (442.5) |- 0.283
Median (IQR) 479 (329-691) | 329 (140-607) 0.280
Min-max 34- 1696 22.7-1647

Albumin (g/l) n=67 n=189

Mean (SD) 31.0 (5.1) 33.0 (5.5) - 0.007
Min-Max 17-42 15-44
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11.4 ONE YEAR OUTCOMES AMONG HIV POSITIVE AND HIV NEGATIVE

PATIENTS ON MAINTENANCE HAEMODIALYSIS
One year mortality among HIV positive patients was 22.4% compared to 13.4% among HIV

negative patients (p=0.053). HIV positive patients were 2.9 times more likely to be lost to
follow up compared to their HIV negative counterparts (OR 2.9 [95% CI: 1.0-4.1], p=0.034).
Time to mortality was significantly shorter among HIV positive patients compared to HIV

negative patients as depicted in the Kaplan Meier curves below (log rank p value= 0.038).

Table 10. One year outcomes among HIV Positive and HIV Negative patients on

Maintenance Haemodialysis

Variable HIV positive HIV negative OR (95% Cl) P value
Outcome at 1 year

Alive 43 (64.2) 157 (78.1) 1.0

Dead 15 (22.4) 27 (13.4) 2.0(1.0-4.1) 0.053
Loss to follow up 8(11.9) 10 (5.0) 2.9(1.1-7.9) 0.034
Transfer out 1(1.5) 7 (3.5) 0.5(0.1-4.4) 0.548

Figure 7. Kaplan Meier curve for Time to Mortality at one year (Log rank p value=

0.038)
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Figure 8. Kaplan Meier curve for Time to loss to follow up at one year among HIV

Positive and HIV Negative patients on Maintenance Haemodialysis (Log rank p

value=0.026)
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12. DISCUSSION
HIV continues to be a leading infectious cause of chronic kidney disease in deveoping
countries. Whereas studies comparing one year outcomes among HIV positive and HIV
negative dialysis patients in developed countries have shown no difference between the two
groups, the situation in developing countries may not be the same, as demonstrated in
Cameroon(12). This study thus set out to elucidate the prevalence of HIVV among patients on
maintenance haemodialysis at two of the largest dialysis centres in Nairobi, Kenya, as well as
determine one year outcomes comparing HIV positive and HIV negative patients, matched by

age, sex, year of dialysis initiation and dialysis centre.

The prevalence of HIV among patients on maintenance dialysis at the two centres was 11.9%.
This is comparable to studies carried out in South Africa (HIV seroprevalence rate of
9.75%)(11) and Cameroon (HIV seroprevalence between 10 and 13.5% among patients on
maintenance haemodialysis)(7,8). These HIV seroprevalence rates are however much higher
compared to rates in developed countries such as France (prevalence rate of 0.36%)(51) and
Japan (prevalence rate of 0.024%)(52). The higher prevalence in developing countries likely
reflects the higher burden of HIV in Sub Saharan Africa.

Additionally, the prevalence of HIVV among the dialysis patients in this study was found to be
more than double that in the Kenyan general population, with a prevalence rate of 4.9%(1).
HIV positive patients have previously been shown to have a higher risk of end stage kidney
disease compared to the general population. Rasch et al demonstrated a threefold higher risk
of requiring chronic renal replacement therapy among HIV positive patients compared to age-
and sex-matched controls in a large population-based study carried out in Denmark(53). This
increased risk of end stage kidney disease in HIV positive patients is likely a result of the
deleterious effects of HIV infection itself as well as antiretroviral therapy on the
kidney(30,31).

Mean age of patients on maintenance haemodialysis in this study was 50.0 (£12.7) years
among HIV positive patients and 50.2 (x13.3) years among age-matched HIV negative
patients. This is slightly higher than the mean age among dialysis patients in Cameroon
(46.0+11.4 years)(12), but lower than that of dialysis patients in developed countries such as
Switzerland (mean age 55.0+16 years)(54). It has been shown that end stage kidney disease
requiring dialysis tends to occur at an earlier age in developing countries(55), possibly driven
by late diagnosis of chronic kidney disease hence pre-empting strategies to delay progression
of CKD.
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There was a male predominance noted among study participants, with a male:female ratio of
1.9:1. This is comparable to other studies carried out locally, with Odhiambo et al reporting a
male:female ratio of 1.6:1(56) among dialysis patients, and Nadeem et al finding a
male:female ratio of 2.5:1 among patients with chronic kidney disease attending renal clinics
at the Kenyatta National Hospital(57). The male predominance among dialysis patients may
be a reflection of the larger numbers of male patients with chronic kidney disease eventually
progressing to end stage kidney disease. Male gender has also been associated with more
rapid progression of chronic kidney disease, possibly mediated by sex hormone-related

effects on glomerular haemodynamics, mesangial proliferation, and cytokine release(58).

Most study participants had insurance cover under the National Hospital Insurance Fund
(NHIF). NHIF began to cover the cost of two dialysis sessions per patient per week in the
year 2016, leading to increased uptake of this cover among dialysis patients in the country.
Study participants not covered by NHIF were mostly foreign nationals with other private

insurance medical covers.

Median duration on maintenance haemodialysis in our study was significantly shorter among
HIV positive patients compared to HIV negative patients. This probably reflects the higher
loss to follow up and mortality rates in this group of patients as discussed in greater detail in

the section on outcomes.
Vascular access profile

Most patients in both arms of this study were utilizing tunnelled, cuffed catheters for dialysis,
at 62.1% of HIV positive patients. This is comparable to the findings by Shosi et al, who
found that 65.2% of patients on maintenance haemodialysis at KNH were using tunnelled,
cuffed catheters(59).

Use of arteriovenous fistula was documented in 18.2% of HIV positive and 33.3% of HIV
negative patients, with HIV positive patients less likely to utilize an AV fistula compared to
their HIV negative counterparts. This is similar to findings by Halle et al in Cameroon, where
only 8.8% of HIV positive patients utilized an AV fistula for dialysis, compared to 21.1% of
HIV negative patients, although this difference did not reach statistical significance in their
study(p=0.06)(12).

It is unclear whether this lower rate of uptake of AV fistula among HIV positive patients is
due to physician inertia in referral for AV fistula creation, patient inertia, or the higher rates

of artherosclerotic peripheral vascular disease documented among HIV positive patients(60),
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that may preclude successful AV fistula fashioning. Presence of peripheral vascular disease
has been shown to be associated with a lower likelihood of having an AV fistula (aOR 0.55,
95% CI:0.38-0.79)(61). The lower uptake among HIV positive patients requires further
studies to determine the underlying factors, since AV fistulae remain the vascular access of
choice among HIV positive patients, with comparable outcomes to HIV negative
patients(62,63).

HIV positive patients in this study had a twofold higher risk of vascular access-related
infections compared to their HIV negative counterparts. Similar findings were reported by
Nicastri et al, who found a five to ten fold higher risk of vascular access-related infections
among HIV positive patients (64). Mokrzycki et al however found no difference in catheter-
related infections among HIV positive compared to HIV negative patients, although HIV
positive patients had higher rates of gram negative bacteria and fungal infections(39).
Mitchell et al also found similar rates of vascular access-related infections among HIV
positive and HIV negative patients, but HIV positive patients had a higher risk of infection
with polymicrobial organisms, as well as higher risk of hospitalization for the same(40).
Higher risk of vascular access-related infections among HIV positive patients may possibly
be driven by the higher rates of immunosuppression, concomitant intravenous drug abuse,

and use of vascular access other than AV fistulae in this group of patients(65).

Overall, the documented rates of vascular access-related infections in our set up are
worryingly high, with more than two-thirds of patients having had at least one episode of
VA-related infection. This warrants further studies probing the use of aseptic techniques
during catheter insertion, during connection to the dialysis machines, as well as determination

of patients’ knowledge on self-care of the dialysis catheters.
Other Infectious Complications

HIV positive patients in this study were more than two times as likely as their HIV negative
counterparts to have had a history of major infection. The most common major infectious
complication documented was sepsis, occurring in more than half of all patients with
documented major infection. There was however no statistically significant difference in rates
of sepsis between the two groups. Dialysis patients have been shown to be at increased risk of
sepsis, with the most common foci being vascular access catheters and lower respiratory tract
infections(66). Reasons for increased sepsis rates in dialysis patients include
immunosuppression secondary to uremia, presence of comorbid conditions such as diabetes

mellitus, as well as presence of indwelling dialysis catheters(67).
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Presumed bacterial pneumonia is also a significant infectious complication in these patients,
occurring in about a fifth of patients, with no statistically significant difference between the
two groups. Rates of pneumonia in dialysis patients are higher than in the general population
due to similar reasons as listed above, with dialysis patients at 14 to 16 fold higher risk of
pneumonia-associated mortality compared to the general population(68). With pneumonia
occurring in one out of five patients in our study, this warrants close monitoring, early
diagnosis and prompt treatment of pneumonia in both HIV positive and HIV negative dialysis

patients in our set up.

HIV positive patients were more than five times likely to have documented tuberculosis
compared to their HIV negative counterparts. It has previously been established that patients
on maintenance haemodialysis are at increased risk of tuberculosis, with the first report
published in 1974(69). Since then multiple population-based studies have shown that patients
on maintenance haemodialysis are at 6.9 to 25.3 higher relative risk of developing TB
compared to the general population(70—-72). The reasons for this increased risk of TB in
dialysis patients are multifactorial, including uremia-associated immunosuppression with
impaired lymphocyte, neutrophil and monocyte function, as well as malnutrition, Vitamin D
deficiency and hyperparathyroidism that all contribute to impaired immunity(73-76).
Additionally, nosocomial transmission of tuberculosis within dialysis centres both from
infected healthcare workers and patients can occur(77).

With the additional immunosuppression by HIV, dialysis patients with HIV are at an even
greater risk of TB compared to their HIV negative counterparts, as demonstrated in our study.
Similar findings were reported among South African dialysis patients by Fabian et al, with
HIV positive patients having an eight-fold higher incidence of TB compared to HIV negative
patients on maintenance haemodialysis(11). It would thus be prudent to closely monitor and
have a higher index of suspicion and screening for TB among HIV positive dialysis patients,

who may not demonstrate the classical signs and symptoms of tuberculosis(78).

Anaemia and blood transfusion history

HIV positive patients in this study were more likely to have received a blood transfusion
compared with HIV negative patients, with a statistically significant higher mean number of
units transfused. HIV positive patients also had significantly lower mean haemoglobin levels
compared to their HIV negative counterparts (7.7g/dl versus 8.4g/dl respectively). HIV
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positive patients on dialysis have previously been reported to have lower haemoglobin levels
compared to their HIV negative patients in studies from South Africa (haemoglobin levels of
9.5 g/dl versus 10.6g/dl respectively, p<0.01)(11) and Cameroon (haemoglobin levels of
7.12g/dl versus 7.86g/dl respectively, p=0.045)(12), which may necessitate use of more blood

transfusions in this group of patients.

The lower levels of haemoglobin among HIV positive patients on dialysis may be a
consequence of the additional effects of HIV on suppression of erythropoiesis, negative
effects of opportunistic infections on the bone marrow, as well as adverse effects of various
antiretroviral agents such as zidovudine(46). The lower haemoglobin levels may thus lead to
higher rates of blood transfusion among HIV positive patients as demonstrated in our study.
This has implications for future renal transplantation outcomes among these patients as blood
transfusion may increase the risk of sensitization to HLA antigens, which has been associated
with poorer graft outcomes(79). As they are at risk of more blood transfusions compared to
their HIV negative counterparts, strategies to optimize use of iron and erythropoiesis

stimulating agents among HIV positive patients on dialysis should be pursued.

Calcium, phosphate, PTH and albumin levels

HIV positive patients had significantly lower mean serum calcium and albumin levels
compared to HIV negative patients. There was however no difference between the two
groups in mean serum phosphate and parathyroid hormone levels. Among dialysis patients in
Cameroon, Halle et al found no difference in serum calcium and phosphate levels between

HIV positive and HIV negative patients(12).

HIV positive patients have however been shown to have higher risk of hypocalcemia
compared to healthy controls(80). Reasons for this include a higher prevalence of Vitamin D
deficiency among HIV positive patients, hypoalbuminemia, as well as due to Fanconi’s
syndrome associated with antiretroviral medications such as Tenofovir(81,82). Additionally,
HIV positive patients may have altered parathyroid gland function, with resultant impaired
release of parathyroid hormone(83). This may be due to the fact that parathyroid gland cells
express a CD4-like moiety, potentially making the gland a target of infection by the human

immunodeficiency virus(84).

Lower albumin levels among HIV positive patients on maintenance haemodialysis compared

to HIV negative patients have also been reported among South African patients. In a study by
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Fabian et al, South African HIV positive patients on maintenance haemodialysis had
significantly lower serum albumin levels when compared to HIV negative patients (mean
serum albumin 32.5g/d| [+5.7] versus 34.8[+4.7] respectively, p=0.015)(11). Reasons for
lower albumin levels in these patients include malnutrition as a consequence of reduced
protein intake, as well as inflammation, since albumin is a negative acute phase protein(85).
HIV-associated nephropathy may also be associated with additional urinary loss of albumin.
Hypoalbuminemia has been associated with higher mortality among haemodialysis patients,
with each 10g/l (or 1g/dl) decrease in serum albumin associated with a 47% higher risk of

mortality among these patients(86).

One year outcomes among HIV Positive and HIV Negative Patients on Maintenance

Haemodialysis

In the censored analysis, time to mortality among HIV positive patients on maintenance
haemodialysis was significantly shorter compared to HIV negative patients (log rank p
value=0.038). There was a trend towards higher mortality rate at one year among HIV
positive patients (22.4%) compared to HIV negative patients (13.4%), p=0.053. One year
mortality rate among HIV positive dialysis patients in Cameroon was found to be higher
compared to HIV negative patients in a study by Halle et al (mortality rate of 38.6% versus
21.1% among HIV positive and negative patients respectively, p=0.042)(12). There have
been other studies, mostly in higher income countries, that have previously reported no
difference in survival among HIV positive and HIV negative patients on maintenance
haemodialysis. Comparable survival rates in the two groups have been reported in France
(10) and South Africa(11).

Mortality rate among HIV positive patients in our study (22.4%) is lower compared to HIV
positive patients on dialysis in Cameroon (38.6%)(12), but higher compared to HIV positive
patients in France (6.2%)(10), and comparable to HIV positive patients in Iran (25%)(87).
Lower mortality rate in our patients compared to Cameroonian patients may be partly

explained by the relatively high levels of antiretroviral coverage at 86% in our study.

Among French HIV positive dialysis patients, low mortality rates may be explained by the
fact that most of the patients (86%) were on HAART, with majority achieving viral
suppression (54%), and having relatively higher CD4 counts (mean CD4 334 cells/mm?3)(10).
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This is in contrast to HIV positive patients in Cameroon where mean CD4 count was 212

cells/mm?3, with 46% of patients having CD4 counts less than 200cells/mm3(12).

Factors that have been associated with higher mortality rates among HIV positive dialysis
patients compared to HIV negative patients include lack of treatment with HAART, lower
CD4 counts, higher viral load, history of opportunistic infection, intravenous drug use,
hypoalbuminemia and African American race(10,12,88). Additionally, it may be a more
arduous task to achieve viral suppression among HIV positive patients on haemodialysis due
to the possibility of altered ARV drug pharmacokinetics as a result of dialytic removal of
these drugs, leading to subtherapeutic drug levels(46). This may in addition predispose these
patients to drug resistant strains of HIV. HIV positive dialysis patients are also at higher risk
of infectious complications that may increase risk of mortality, such as tuberculosis as seen in
this study, due to the synergistic immunosuppressive effects of both HIV and uremia on cell-
mediated immune responses. It has also been previously reported that dialyzer membranes

may activate proinflammatory cytokines leading to increased replication of HIV(34,35).

HIV positive patients in this study had a more than twofold higher risk of loss to follow up
compared to HIV negative patients. Loss to follow up was shown to be a significant
impediment to successful haemodialysis among Tanzanian patients, driven mainly by lack of
finances in low to middle income country settings(89). Loss to follow up is also an obstacle
to adequate care among HIV positive patients, with rates reported at between 17% to 29% at
two years in low and middle income countries, necessitating strategies to re-engage patients
in care(90). Further studies to explore the reasons underlying loss to follow up in these
patients will be prudent, as loss to follow up among HIV positive patients has been associated
with higher rates of mortality, morbidity and hospitalization(91).
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13.CONCLUSION
Prevalence of HIV among patients on maintenance haemodialysis in this study was higher
than that in the general Kenyan population. HIV positive patients had worse clinical
parameters, including lower mean levels of haemoglobin, serum calcium and albumin
compared to HIV negative patients. Additionally, HIV positive patients had a higher risk of
infectious complications and significantly shorter time to mortality. These findings may
possibly be driven by higher rates of malnutrition and inflammation among these patients, as
well as the additive deleterious effects of uremia and HIV on cell-mediated immunity and
bone marrow suppression. Further studies in this population are warranted to elucidate the
underlying reasons for these poorer outcomes, as well as strategies to mitigate against the

same.

14.STUDY LIMITATIONS AND MITIGATION MEASURES

i Presence of known confounding variables that may affect the outcome of interest
and differ between the two study groups (age, sex, year of dialysis initiation,
dialysis centre) — this was mitigated by matching the HIV positive patients and
their HIV negative counterparts by age, sex, year of dialysis initiation and dialysis
centre.

ii. Missing/incomplete data- Only data that was available was included in the

analysis.
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15.RECOMMENDATIONS

1.

Closer follow up of HIV positive patients on haemodialysis by both the Nephrology

and Infectious Disease teams to improve outcomes and retention rates.

Optimize pharmacologic management of anaemia among HIV positive patients on
maintenance haemodialysis to reduce the attendant risks of recurrent blood

transfusions.

Need for closer monitoring and screening for tuberculosis among HIV positive

patients on maintenance haemodialysis.

Further studies to determine the factors underlying the lower uptake of arteriovenous

fistulae among HIV positive patients.

Follow up studies to determine the causes of higher rates of hypocalcemia among

HIV positive patients on maintenance haemodialysis.
Further determination of the drivers of poorer outcomes among HIV positive patients,

including studies profiling the pharmacokinetics of antiretroviral medications among

HIV positive patients on maintenance haemodialysis.
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16.STUDY BUDGET

17. Components Unit of Measure Duration/ Number Unit Cost(Kshs) Total Cost(Kshs)
Personnel
Research Assistant 3 for 3 months 30,000.00 270,000.00
Training of Assistants 2 days 3,000.00 24,000.00
Statistician 1 40,000.00 40,000.00
Data Entry Clerk 1 20,000.00 20,000.00
Transcribing Fee - - - -
Printing
Consent Form - - - -
Assent Form - - - -
Questionnaires 6 pages 1 10.00 60.00
Interview Guide - - - -
Final Report 100 pages 1 10.00 1,000.00
Photocopying
Consent Form - - - -
Assent Form - - - -
Questionnaires 6 pages each 300 5.00 9,000.00
Interview Guide - - - -
Final Report 6 copies 100 pages 5.00 3,000.00
Final Report Binding 6 copies 100 pages 250.00 1,500.00
Diagnostic Services N/A
Other costs
Stationery 9 100.00 900.00
ERC Fees 1 5,000.00 5,000.00
Records Access Fee 1 1,000.00 1,000.00
Poster Printing 1 1 2,500.00 2,500.00
Total 377,960.00
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19. APPENDICES

18.1 APPENDIX I: STUDY PROFORMA

Study Title: Comparison of one year outcomes and clinical characteristics among HIV
Positive and HIV Negative patients on Maintenance Haemodialysis at the Kenyatta National
Hospital and Nairobi Hospital Renal Units

Screening demographics

Date | [ |[ | [[ [ |

Screening ID Participant ID

I. Screening Demographics

1. Gender Male |:| Female |:|

2. Age [ T lears

3. Marital status
a. Single |:|
b. Married |:|
c. Separated |:|
d. Divorced |:|
4, Level of education
‘ None ‘ Primary ‘ Secondary ] College/University
5. Occupation
Student Unemployed Employed Self employed
8. Do you have health insurance?
Yes NHIF
Other
No

Completed by: initials/date)
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Date |

Screening ID Participant ID

Inclusion criteria

1 Is the participant >18 years of age? Yes [ ] No []
2 Is the participant documented HIV positive?* |:| Yes |:| No
3 Did the patient initiate haemodialysis at the Kenyatta National Hospital or Nariobi Hospital

in the period between 1% January 2010 and 31 December 2019?[ ] Yes [ ] No

*For the comparator group HIV status should be negative

Exclusion criteria question 7 & 8 need to be answered in the negative for eligibility

7

If female- is the patient pregnant?

Yes [ ]No []

Based on_ the information from item 1-7, is the participant eligible or not?

Eligible I:l Not eligible

Completed by: (initials/date)
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Date | |

Screening ID

Participant ID

Part 1: To determine period prevalence of HIV among all on haemodialysis between 1/1/2010 & 31/12/2019

1. Date of initiation of Haemodialysis at the Kenyatta National Hospital / Nairobi Hospital
HEEEIEE
dd mm yy
2. Documented serostatus for:
a. HIv Positive |:| Negative |:|
Date test was done LI I e ]
dd mm yy
b. Hepatitis B Positive |:| Negative |:|
Date test was done LI I e ]
dd mm yy
c. Hepatitis C Positive Negative
Date test was done LI I e ]
dd mm yy
3. Cause of Chronic Kidney Disease if documented
a. Hypertension
b. Diabetes mellitus |:|
c. Pregnancy-related |:|
d. SLE I:
e. Glomerulonephritis :I
State type if histology documented
f. HIV I:I
g. Polycystic kidney disease I:I
h. Obstructive Uropathy (eg Ca prostate) I:Il:l
i.  Missing
Other (Please state)

Clinical parameters and duration on haemodialysis

Part 2: For the 65 HIV positive consecutively recruited HIV positive and 195 matched HIV negative patients-

2a. Medical history

1. | If HIV positive what is the documented:
a. Last CD4 count cells/mm3
b. Last Viral Load copies/ml
c. ARTregimen
Duration on this regimen
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d. Any previous ART regimen
Duration on this regimen

Reason for treatment switch

e. Anydocumented opportunistic infection? Yes |:| No |:|
If yes, state which one

Has the patient ever received a blood transfusion?

Yes [ ] No [ ]

If yes, number of blood transfusions

Any history of major infection?

Yes |:| No |:|

If yes, which one?
Tuberculosis [] (Diagnosis via CXR [_] /Sputum AAFBs[_] /Geneexpert (]
Sepsis [

Other, please state

2b: Haemodialysis details

Type of vascular access (current)
a. Nontunnelled (temporary) haemodialysis catheter
Yes No

Duration (months/years)

b. Tunnelled cuffed (permanent) haemodialysis catheter

Yes |:| No |:|

Duration

c. Arteriovenous fistula

Yes |:| No |:|

Location: Brachiocephalic Yes No
Radiocephalic Yes No
Other (State)

Duration

d. Arteriovenous graft

Yes [ ] No []

Duration

Any previous vascular access? Yes |:| No |:|
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If Yes, document the type, duration and reason for halting use of the vascular access.

Previous type of Vascular | Dates Used/Duration Reason why vascular access
Access was no longer used
3. Any documented vascular access complications? Yes [ ] No []

If Yes, which one?
a. Vascular access-related infection |:|
b. Thrombosis
c. Stenosis |:|
d

Other |:|

If other please state

If vascular access-related infection, which one?
a. Exit site infection [
b. Tunnel infection (.
c. CRBSI [

4 Any documented dialysis-related complications? Yes |:| No |:|

If Yes, please document which one

5 Total duration on haemodialysis at the Centre (from haemodialysis initiation to mortality/loss to
follow up or transfer out) months

Part 3. Documented drug history

1. Any documented medications for Anaemia (Erythropoeitin, Iron)? Yes |:| No |:|

If Yes, please state the name of the medication, dose and duration on the treatment:
Drug name Dose Duration on treatment
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Part 4. Documented laboratory parameters

1

Please document the average reading for the following parameters (one reading per quarter of the

year under review):

a. Haemoglobin g/dl

b. Serum calcium mmol/I
c. Serum phosphate mmol/I
d. Albumin g/l

e. PTH ng/ml

Part 5. Outcomes at 1 year

1. Date 1 year from initiation of dialysis
dd mm vy
HEIEEIEN
2. Status at 1 year from initiation of dialysis

a. Alive Yes No
b. Dead Yes [ ] No []
If Yes, please record date mortalityoccurred | [ || | || [ Hd

If Yes, please state cause of death if documented

mm  yy)

c. Losttofollowup Yes f|:| No |;|
If yes, loss to follow up after what duration on dialysis

d. Transferred to another dialysis centre Yes |:|

If yes, reason for transfer

If yes, new dialysis centre
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UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
COLLEGE OF HEALTH SCIENCES P O BOX 20723 Code 00202

P O BOX 19676 Code 00202 KNH-UON ERC Tol: 7263009 ‘
Telegrams: varsity Email: vonknh_src@uonbl.ac ke Fax: 725212 F
Tol:(254-020) 2726300 Ext 44355 Website: hitp:fwww.erc.uonbi.ac.ke Telegrams: MEDSUP, Nairobl

Facebook: hitps:iiwww.facebook.com/uonknh.erc
Twitter: GUONKNH_ERC hitpsitwitter com/UONKNH_ERC

Ref. KNH-ERC/A/286 16" August, 2021

Dr. Mary Nigandi Kubo

(Cinical Nephrology Fellow)

East African Kidney Institute :
School of Medicine 02
College of Health Sciences 1% AUS

University of Nairobi
Dear Dr, Kubo
RESEARCH PROPOSAL: COMPARISON OF ONE YEAR OUTCOMES AND CLINICAL CHARACTERISTICS AMONG HIV

POSITIVE AND HIV NEGATIVE PATIENTS ON MAINTENANCE HAEMODIALYSIS AT THE KENYATTA NATIONAL
HOSPITAL AND NAIROBI HOSPITAL RENAL UNITS (P203/03/2021)

This is o inform you that the KNH- UoN Ethics & Research Committee (KNH-UoN ERC) has reviewed and
approved your above research proposal. The approval period is 16" August 2021 - 15 August 2022.

This approval is subject to compliance with the following requirements:

i.  Only approved documents (informed consents, study instruments, advertising materials eic) will be used.

ii. Al changes (amendments, deviations, violations etc.) are submitted for review and approval by KNH-UoN
ERC before implementation,

ii.  Death and life threatening problems and serious adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be repored to the KNH-UoN ERC within 72 hours of
notification.

iv.  Any changes, anticipated or otherwise that may increase the risks or affect safety or weifare of study
participants and others or affect the integrity of the research must be reported to KNH- UoN ERC within 72

hours.
v.  Clearance for export of biological specimens must be obtained from KNH- UoN ERC for each batch of
shipment,
vi.  Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period. (Attach
2 comprehensive progress report 1o support the renewal).

vil. - Suomission of an executive summary report within 90 days upon completion of the study.

Protect to discover
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This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/ or plagiarism.

For more details consult the KNH- UoN ERC website hitp://www.erc.uonbi.ac.ke

c.c. The Principal, College of Health Sciences, UoN
The Senior Director, CS, KNH
The Chair, KNH- UoN ERC
The Assistant Director, Health Information, KNH
The Director, East African Kidney Institute, UoN
Supervisors: Prof. Seth Oumah McLigeyo, Dept.of Clinical Medicine & Therapeutics, UoN
Prof. Joshua K. Kayima, Dept.of Clinical Medicine & Therapeutics, UoN
Dr. Benjamin M. Wambugu, Consultant Physician & Nephrologist, KNH
Dr. Khalida B. Soki, Consultant Physician & Nephrologist, Kenya Renal Association

Protect to discover
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18.3 ETHICAL APPROVAL- NAIROBI HOSPITAL ERC

&
.-_-"!'.l:lﬂ_.'-.

THE NAIROEI HOSPITAL

Ohar Ref. TNH/ADMIN/CEQ/DMSR/2R/05/21
26 May 2021

O Wary Mizand] xubo
“ephinology Fellow

Eaat Afrcon Kidaey Institute
University of Nairobl

Creas [, Kubo,

RF: OQUTCOME OF MAINTENANCE HAEMODIALYS1S AMOUMG HIV POSIEIVE
AND HIV MEGATIVE PATIENTS AT THE KENYATTA MATIOMAL
HOSPITAL AND |HE NAIROBI HOSFITAL RENAL UNIT- (TIWH-

ERC/DMSR/PR/V11/21) o

Reference is mada to your request to camry out the above stucy at The Nairohi Hospital
We ate pleased to advise that approval has been granted.

In line with the Rasearch Projects Folicy, you will be requireal lo submil quarierly update
reports of the study to the Committes. You are also required to submit a copy of the final
findirgs for the Counvnitles’s records.

Do note that infermation /data collected and potential findings shall aot be in conflict
with the Hospital’s Corfidentiality Clause which states that “You will not without
consent of the Association disclose any of its secrets or ather confidential matters to
anyone who is not authorized to re¢eiva them™,

Please nove that this approval is valid fur thee peviod Bay 2021 o May 2022 and if an
extension is recuived, an application to that effect should be made within 50 days of the

expiry of this approval

¥oure sincenaly,
For: The Malro® Hospital

Jamwes Hrmmugu

CHIEF EXECUTIVE OFFICER

Lol Chairian, TNII-Ethics & Research Commuttze
Director, Medical Services & Besearch
Director, Mutsing Servires
Charge Murse, Reoal Undl r 1

PO Boor 30023 - 00100 Mairsbi, Keaya | Tel: + 234020 2845000 | Fax: +254 CH 2723003
Ervail: hevpmnbiaeep ong | Webgioe: weana sairnhihoeital arg
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