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Abstract

Background: Kidney disease is a silent killer. The prevalence throughout the last 15 years shown a sharp rise. The
prevalence of chronic kidney disease in Addis Ababa Public hospital was found to be 38.6%. Thus, this review
aimed to summarizes the best available evidence on the major factors of CKD.

Methods: A rapid evidence synthesis searched the relevant studies from databases including PubMed, Cochrane,
PDQ-Evidence, Health Systems Evidence, and Google scholars. The search engine was built based on the JBI
framework for undertaking a mixed-method systematic review (PICO and PICo). Filter applied based on high level
of evidence (systematic review, and meta-analysis). The last search was made on September 14, 2024, with no date
restriction. Only papers that were published in English language were included in the review. From these databases
287 papers were identified according to the search criteria set. After screening for the titles and abstracts of 46
papers satisfy the inclusion criteria were included in the final review.

Findings: Chronic kidney disease is multi-factorial origin and no certain causes indicated. But the risk factors were
contaminated drinking water, a high dietary acid load, contamination of cereals with ochratoxin A and mycotoxins,
and temperature, hydration, humidity, attitude, air pollutants, and radiation therapy. In addition, community residing
beside petrochemical plants, long-term heavy metal exposure, excessive use of pesticides, low-quality fertilizers,
family history, non-alcoholic fatty liver disease, periodontitis, and use of hydroxyethyl starch products. Moreover,
lifestyle (smoking, alcohol and obesity), and socio-demographic (men, middle & advanced age, white race, and
high-income) were predisposing factors.

The protective factors including reducing salt and low protein intake, increasing fruits and vegetables, anti-oxidants,
vitamin D, mega-3 polyunsaturated fats, low-fat dairy and water. Similarly, following DASH dietary guideline,
physical exercise professional and technology support, and adherence to medication were controlling factors.
Conclusion: Although there were no direct certain causes, risk factors for CKD were determinant in the water, food,
and environment, agricultural activities, illness, drug, genetics, lifestyle, and socio-demographic factors. Protective
factors include balanced diet, and clean water. As well, controlling factors includes, physical exercise, professional
and technology support, and adherence to proper treatment.
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chronic renal failure (CRF). First identified in the

Introduction 1990s, CKDu has increasingly affected specific
Chronic kidney disease (CKD) is defined by either geographic regions over the past 15 years
evidence of kidney damage, as indicated by (Wanigasuriya et al. 2011). In Ethiopia, the burden of
abnormalities in blood or urine markers, or a CKD has been notable, with a prevalence of 21.3%
decreased glomerular filtration rate (GFR) lasting reported in Dessie Referral Hospital (Ali et al., 2023),
three months or more (KDIGO, 2013). Often and 38.6% among patients at a public nephrology
described as a "silent killer," CKD may not manifest clinic in Addis Ababa (Kore and Yehuala 2018).
symptoms until it has significantly progressed (Bailie
and Massry, 2005). End-stage renal disease (ESRD), CKD is a growing global health challenge with both
also known as Stage 5 CKD, represents the final known and unknown causes. In high-income
stage of kidney failure, requiring dialysis or kidney countries, it is primarily associated with non-
transplantation for patient survival (CDC 2014). communicable diseases such as hypertension and
) o ) diabetes (Jha et al. 2013). However, in low- and
One subset of CKD is chronic kidney disease of middle-income regions, additional contributing

unknown etiology (CKDu), also referred to as
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factors include infections, environmental toxins, and
other unidentified exposures (Stanifer et al., 2014).

This review aims to synthesize current evidence on
the risk, protective, and modifiable factors related to
CKD. Though CKD has a multifactorial origin and
often lacks a single identifiable cause, several
potential risk factors, preventive measures, and
control strategies have been highlighted in the
literature.

Methods

This rapid evidence synthesis was developed in
response to a request from the Sidama Regional
Health Bureau regarding a potential epidemic in the
region. The objective was to provide the best
available evidence to inform decision-making by the
Ministry of Health, Sidama Regional Health Bureau,
and the Sidama Regional State's Bureaus of Water,
Mines, and Energy.

A rapid evidence synthesis approach, adapted from
the SURE Rapid Response Service, was employed to
identify and summarize the best available evidence
on factors influencing CKD. A comprehensive search
for relevant studies was conducted using the
following databases: PubMed, Cochrane Library,
PDQ-Evidence, Health Systems Evidence, and
Google Scholar. The search strategy was developed
based on the Joanna Briggs Institute (JBI) framework
for conducting mixed-method systematic reviews,
utilizing both the PICO (Population, Intervention,

Comparison, Outcome) and PICo (Population,
Phenomenon  of Interest, Context) models
(Aromataris 2024).

Search terms included: (“Kidney Failure” OR
“Kidney Disease” OR “Kidney Injury”) AND
(“elements in water” OR “Food” OR “Soil” OR
“environment”). Studies were selected based on a
predefined eligibility criterion that prioritized high-
level evidence, including systematic reviews and
meta-analyses, regardless of publication year. Only
studies published in the English language were
included. A total of 287 papers were initially

identified. After title and abstract screening, and the
removal of duplicates, 46 studies met the inclusion
criteria and were included in the final synthesis.

Inclusion and Exclusion Criteria

This review included only published systematic
reviews and meta-analyses that addressed CKD and
its associated risk factors or preventive measures.
Eligible studies had to be published in the English
language, with no restrictions on the year of
publication. Studies were considered for inclusion if
they reported on potential causal factors,
environmental or behavioral exposures, comorbid
conditions, or interventions related to CKD
prevention, development, or progression.

Studies were excluded if they did not meet the
required methodological standards, such as being
non-systematic reviews or primary research designs,
including cohort studies, case-control studies, cross-
sectional studies, case series, and case reports.
Additionally, non-research publications such as
editorials, letters, commentaries, articles,
communications, reports, non-peer-

news

and other

reviewed or non-transparent sources were excluded.
Only studies published in English were considered,
and any papers in other languages were not included
in the final synthesis. The last search for eligible
studies was conducted on September 14, 2024.

Findings

The systematic search yielded 287 records from all
selected databases. After removing duplicates and
screening titles and abstracts, 237 studies were
excluded for not meeting the inclusion criteria. The
full texts of 50 potentially relevant articles were
retrieved and assessed, resulting in the exclusion of 4
studies. Ultimately, 46 systematic reviews and meta-
analyses were included in the final synthesis and
analysis (Figure 1).
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Figure 1: PRISMA flow diagram for the CKD reviews process

Chronic kidney disease is multi-factorial origin and no certain causes indicated. But there was potential

predisposing, preventing and controlling factors for CKD.

I. Risk Factors for Chronic Kidney Disease

1. Water-Related Determinants

Limited evidence supports the association between
heavy metals in drinking water (e.g., cadmium, lead,
chromium) and kidney diseases, with arsenic being a
more clearly implicated element (Farkhondeh et al.
2021). Prolonged exposure to fluoride ions and hard
water has been linked to kidney injury and fluorosis
(Wimalawansa 2014). Additionally, certain algal
toxins may cause glomerulo-tubular dysfunction,
leading to proteinuria (Wimalawansa 2014).
Communities using shallow wells near irrigation
systems are particularly at risk (Rajapakse et al.,
2016).

2. Food-Related Determinants
Dietary exposures can contribute significantly to
CKD. High dietary acid load is associated with both

increased CKD incidence and faster renal decline
(Silva et al.,, 2021). Ochratoxin A and other
mycotoxins have also  been  implicated
(Wimalawansa, 2014).

3. Environmental Determinants

Although CKD is increasingly viewed as an
environmentally driven condition, no single cause has
been definitively identified (Rajapakse et al., 2016).
Heat exposure and low altitude are associated with
greater CKD risk (Lunyera et al. 2016; Zhang et al.
2024), while extreme temperatures increase the risk
of kidney stones and rapid GFR decline (Liu et al.,
2021; Rojas-Valverde et al., 2021). Living near
petrochemical plants or being exposed to
hydrocarbons and air pollutants like PM2.5, PM10,
NOz, and CO correlates with increased CKD risk
(Okoye et al. 2022; Ye et al. 2021; Wu et al. 2020;
Xu et al. 2024).
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Heavy metal exposure—particularly to cadmium,
lead, and arsenic—has been associated with CKD
progression (Liang et al. 2024). Some inconsistencies
exist, particularly regarding lead exposure (Jalili et al.
2021; Moody et al. 2018). Cadmium in blood shows
a stronger association with CKD than dietary or
urinary levels (Doccioli et al. 2024; Byber et al.
2016). Selenium deficiency has also been noted
(Rajapakse et al. 2016).

Radiation therapy for various cancers can result in
delayed kidney toxicity (Dawson et al. 2010).

4. Agricultural Practices

While direct evidence linking pesticides to CKD
epidemics is sparse, misuse of agrochemicals—
particularly low-quality fertilizers and pesticides like
glyphosate, AMPA, and chlorpyrifos—has been
suggested as a contributing factor (Valcke et al. 2017,
Wimalawansa 2014).

5. Genetic Factors
A family history of CKD is a consistent risk factor
(Lunyera et al. 2016).

6. Co-morbidities

Non-alcoholic  fatty liver disease (NAFLD),
periodontitis, and SARS-CoV-2 infection have all
been associated with increased CKD risk (Musso et
al. 2014; Mantovani et al. 2018; Deschamps-
Lenhardt et al. 2019; Silva et al. 2022). Among HIV-
positive  individuals, low hemoglobin levels
significantly contribute to Acute kidney Injury (AKI)
(Azagew et al. 2024). Cardiovascular disease and
metabolic syndrome (e.g., hypertension,
dyslipidemia, insulin resistance) are key contributors
(Coca et al. 2012; Overton et al. 2020).

In diabetic patients, factors such as prolonged disease
duration, advanced age, uncontrolled blood glucose,
and hypertension increase the risk of diabetic
nephropathy (Azagew et al. 2024). Hyperuricemia
and heavy proteinuria are also linked to CKD
progression (Li et al., 2014; Tsai et al., 2016).

7. Medication

Hydroxyethyl starch (HES) increases kidney failure
risk by up to 59% (Mutter et al. 2013). Tenofovir
disoproxil fumarate also contributes to renal decline
(Overton et al. 2020).

8. Lifestyle Factors
Smoking, obesity, excessive alcohol intake, and use
of nephrotoxic drugs have all been associated with

CKD progression (Elihimas Junior et al. 2014; Wang
et al. 2008; Farkhondeh et al. 2021).

9. Socio-demographic Factors

CKD is more prevalent among men and middle-aged
individuals (Lunyera et al. 2016; Tsai et al. 2016).
However, obesity-related kidney disease shows a
stronger association in women (Wang et al. 2008).
Additional risk factors include older age, White
ethnicity, and higher-income enrollment regions
(Overton et al. 2020).

I1. Protective and Controlling Factors

1. Dietary Modifications

Early-stage CKD may benefit from reduced salt
intake to control fluid volume (McMahon et al.
2021). Diets rich in fruits, vegetables, antioxidants,
vitamin D, and adequate water intake are protective
(Wimalawansa 2014). Omega-3-rich seafood and
low-fat dairy products are also beneficial (Eslami and
Shidfar 2018; Ong et al. 2023). Adherence to the
DASH diet has been associated with slower CKD
progression (Mozaffari et al. 2020), and very low-
protein diets may delay ESRD (Hahn et al. 2020).

2. Physical Activity

Regular exercise improves both physical function and
quality of life in CKD patients (Heiwe and Jacobson,
2011).

3. Healthcare and Technology Support

Early diagnosis, prompt referral, and
multidisciplinary care are crucial in slowing CKD
progression (Kirsztajn et al. 2011). Pharmacist-led
interventions and home blood pressure monitoring
have been shown to enhance disease control
(Nakanishi et al. 2021; Muneer et al. 2022).
Nutritional mobile apps are also effective tools in
self-management (Kosa et al. 2019; Campbell and
Porter 2015).

4. Pharmacological Interventions

Dulaglutide has shown promise in improving renal
outcomes in CKD patients with diabetes (Tuttle et al.,
2021). Finerenone significantly reduced CKD
progression in patients with type 2 diabetes (Rossing
et al., 2022). Prostaglandin E1 (PGEl) may reduce
proteinuria in diabetic kidney disease (Wang et al.,
2010).

Ethics approval and consent to participate: Since
this review involved collecting, reviewing and
summarizing publicly available data, this study did
not require ethics approval from an Institutional
Review Board (IRB).
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