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ABSTRACT

Chronic kidney disease (CKD) is defined as abnormal kidney function or structure that
persists for >3 months, with implications for health. It is a common condition and a significant
risk factor for cardiovascular disease. The most common causes of CKD are diabetes and
hypertension, and its prevalence increases with age. In addition, CKD is associated with the
risk of kidney failure, significant healthcare expenditure, and increased morbidity and
mortality. Early detection is necessary to slow progression and prevent cardiovascular
disease. Primary care providers (PCPs) are well suited to managing CKD, especially in low
resource settings with shortage of nephrologists. Here, we review published guidelines and
online resources to provide a practical approach to CKD management in primary care,
focusing on low resource settings. The spectrum of kidney care discussed includes screening,
detection, and management of CKD. We also describe novel decision-support aids to predict
kidney failure and to help PCPs navigate care for patients with advanced kidney disease,
especially when access to kidney replacement therapy is limited.
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Key points:

e Chronic kidney disease (CKD) is a common condition, and early identification and
management at the primary care level is important to prevent cardiovascular morbidity
and mortality, and kidney failure.

e CKD is defined as an abnormality in either kidney function and/or structure that is
present for >3 months, and it is classified into five stages.

e Only high-risk populations such as patients with hypertension and diabetes should be
screened for CKD.

o The2 tests required to detect CKD are estimated glomerular filtration rate (¢GFR) and
urine albumin creatinine ratio (urine ACR).

e [f either test is abnormal (eGFR <60 and/or urine ACR >3), repeat testing 3 months
later is needed to confirm the diagnosis of CKD.

e CKD management involves reducing cardiovascular risk, preventing further kidney
injury, and slowing the progression of kidney disease.

INTRODUCTION

Chronic kidney disease (CKD) is a common
condition and a global public health issue.'
Developing CKD increases the risk of
hospitalization, hospital-acquired
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complications, cardiovascular events, and
death.”™ CKD is also associated with
increased costs to patients and the healthcare
system, especially when it progresses to
kidney failure, which requires kidney
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replacement therapy (KRT) in the form of
dialysis or kidney transplantation.” The
majority of patients with CKD do not
progress to kidney failure.” Most patients
with CKD die from cardiovascular disease-
related causes before reaching the kidney
failure stage.” Due to the silent nature of
kidney disease, patients and providers may
overlook its significance. This lack of CKD
awareness can lead to missed opportunities
for early intervention at the primary care
level. Early CKD detection and
cardiovascular risk management are crucial
in disrupting the pathway between kidney
disease and cardiovascular morbidity and
mortality.”

Most CKD care (e.g., prevention,
identification, detection, and treatment) can
be provided in primary care settings. Thus,
the majority of pre-dialysis CKD can be
treated by primary care providers (PCPs),
with specialist involvement in care when
necessary.” Primary care is integral to
optimal care delivery as well as shifting the
focus of CKD care from kidney failure,
which is expensive and complex to treat, to
CKD prevention and early stage CKD
management (Figure 1).*

The aim of this review is to provide a basic
approach to CKD management in primary
care, with a focus on low resource settings.
By synthesizing published guidelines™" and
online resources, we hope to improve
knowledge and confidence among PCPs to
play a broader role in caring for CKD
patients.

Epidemiology of CKD

It is estimated that approximately 10% of
people worldwide are living with CKD."”
CKD prevalence varies from country to
country,"” and is higher among high-risk
populations (Table 1). The prevalence of
CKD is growing in both developed and
developing countries. This is partly due to the
rising prevalence of its two most common
precursors, diabetes and hypertension.””
CKD prevalence studies show that kidney
failure (requiring KRT) affects less than 1%
(0.01%) of CKD patients, thus representing

the tip of the iceberg, while the more
prevalent early stages of CKD remain hidden
beneath the water line.” Given this high
prevalence, nephrologists do not have the
capacity to manage all patients with CKD.
The International Society of Nephrology's
Global Kidney Health Atlas reported a
significant shortage of nephrologists in most
low- and middle-income countries
(LMICs).” In Nigeria, CKD prevalence was
shown to be influenced by the equation used
to estimate baseline kidney function. In a
systematic review by Chukuonye et al., the
MDRD and CKD-EPI equations yielded
consistent eGFR estimates indicating a
prevalence of 12—14%."

The cost of kidney replacement therapy
Kidney replacement therapy (KRT)
consumes a disproportionate amount of the
healthcare budget. High income nations
allocate approximately 2—3% of their total
healthcare budgets to the provision of KRT.
For instance, in Canada—a country with
universal health care, about 10% of people
have CKD, and approximately 43,000 are
living with kidney failure. Among those with
kidney failure, two-thirds receive dialysis,
while a third are treated with kidney
transplantation. First-year costs of both
dialysis and kidney transplantation are
approximately CAD 100,000; this amounts
to an annual cost of approximately CAD 2.5
billion to provide care for less than 1%
(0.06%) of the country's population.™* In the
United States, the government health
insurance plan (Medicare) has subsidized the
high cost of kidney dialysis since 1971.*
According to a 2019 USRDS report,
spending associated with care for kidney
failure patients was more than USD 35
billion, accounting for more than 7% of all
Medicare spending.”

These prohibitive costs are thought to be the
most important contributor to disparities
between high income countries and LMICs
in the prevalence of KRT.” Liyanage et al.
estimated that more than 2.5 million people
worldwide who should be receiving KRT do
not receive it.”’” The highest treatment gaps
were found in Asia (-66%) and Aftica (-
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84%).”  This is concerning, especially
because current projections show that CKD
burden is growing the fastest in LMICs.
Furthermore, KRT in LMICs can be
associated with catastrophic out-of-pocket
expenditures.” Thus, it is imperative to
develop effective prevention strategies and
programs for optimal kidney care delivery in
primary care settings to ease the burden of
CKD.

The nomenclature for kidney disease and
function

Prior to 2002, the nephrology community did
not have a standardized definition for chronic
kidney disease (CKD). Several
terminologies such as chronic renal failure or
insufficiency, chronic renal disease, and
progressive renal insufficiency were used.”
In 2002, the U.S. National Kidney
Foundation established the Kidney Disease
Outcomes Quality Initiative (the NKF-
KDOQI) developed a standard framework
for defining and classifying CKD.” This
framework was endorsed widely by a large
number of national and international
professional organizations. The key premise
of this initiative was that defining CKD and
classifying the stages of severity would
provide a common language for
communication among healthcare providers,
patients and their families, investigators, and
policymakers, and serve as a framework for
developing a public health approach to
improve care and CKD outcomes.

A decade later, in 2012, Kidney Disease:
Improving Global Outcomes (KDIGO)
updated this framework by providing
valuable prognostic tools and developing
care management strategies based on CKD
stage and baseline risk for progression to
kidney failure or development of
cardiovascular disease.” Markers of kidney
damage vary depending on the type of kidney
disease, and may include abnormalities in
blood or urine composition or imaging tests,
with or without decreased eGFR."” For
example, albuminuria is widely accepted as a
marker of damage, an early manifestation of
CKD and also an important prognostic factor
for the progression of kidney disease and

development of cardiovascular events.

Recently in 2020, the global nephrology
community met to further standardize the
nomenclature for CKD and acute kidney
injury (AKI).” They recommended using the
term "kidney" rather than "renal" when
referring to kidney disease and function, and
the term "kidney failure" instead of "end-
stage kidney disease" when referring to CKD
requiring KRT."

The definition and classification of CKD
CKD is defined as either a functional or
structural abnormality of the kidney that
persists for at least 3 months." Based on this
definition, CKD 1is classified into five
different stages. The staging system was
introduced more than 2 decades ago, and
CKD diagnosis expanded from serum
creatinine measurements alone to include
measurements of estimated glomerular
filtration rate (¢GFR) and albuminuria."’ The
CKD staging system is divided into five
stages (Figure 2)." After epidemiological
studies showed that stage 3 is vast, it was
further split into stages 3a and 3b."” The
presence of albuminuria differentiates the
five stages into three risk levels."

Measuring kidney function

The gold standard test for kidney function is
GFR.” However, the direct measurement of
GFR is cumbersome and not feasible outside
of specialized research settings.” Instead, an
estimated GFR (eGFR) from serum
creatinine is used in everyday -clinical
practice, as per guideline
recommendations.” The CKD diagnosis
threshold is eGFR of <60 mL/min/1.73 m’ in
two tests 90 days apart."”’

Estimated glomerular filtration rate
(eGFR)

Over the years, several equations were
developed to estimate GFR using serum
creatinine. The oldest is the Cockcroft-Gault
equation which is now used only for
medication dosing changes for patients with
kidney failure.” It was replaced by the
MDRD (Modification of Diet in Renal
Disease) equation.” Today, The CKD-Epi
(Chronic Kidney Disease Epidemiology
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Collaboration) equation is the most widely
used formula in clinical practice.” Although
both MDRD and CKD-Epi equations have
known limitations, CKD-Epi is
recommended for use in general practice."
However, a systematic review of both eGFR
methods noted limited data for use outside
North America and Europe.” Previous work
to validate both MDRD and CKD-Epi
equations in Africa has shown satisfactory
and comparable performance.” Larger
studies are underway to further validate these
equations in sub-Saharan Africa.” Ideally,
labs should automatically report eGFR
whenever a serum creatinine measurement is
requested outside of acute care settings.”
However, eGFR can be easily calculated
based on demographic data (age, sex, and
race) and serum creatinine levels. Several
online calculators and decision-support tools
(e.g., MDCalc) are available to convert
serum creatinine to eGFR (Figure 3).

Assessment of structural kidney changes
The presence of albumin and/or protein
indicates permeability in the glomerulus and
is a marker of kidney damage."” For
simplicity, albuminuria can be divided into
normal (no albuminuria), microalbuminuria,
and macroalbuminuria. In the CKD staging
system, albuminuria is classified into 3
levels: normal, mild (Al), and moderate
(A2)."” The standard and most convenient
method to measure albuminuria is by
calculating the albumin-to-creatinine ratio in
a morning spot urine sample (urine ACR)."
The test allows for detection of
microalbuminuria at an early stage (urine
ACR 2-20 mg/mmol), which is below the
detection threshold of a urine dipstick.”
Guidelines recommend repeat testing of
abnormal urine ACR to rule out false positive
results from either causes of transient
albuminuria (e.g., exercise, urinary tract
infections) or intraindividual day-to-day
variability.” However, some studies
questioned the need for triplicate testing for
urine ACR.™" Given that urine ACR may not
be widely available in some settings,
urinalysis (either microscopic or urine
dipstick) can be used as an alternative point-
of-care test for proteinuria.

Screening and early detection of CKD

The challenge of detecting early CKD is that
it is primarily an asymptomatic condition.
Thus, the idea of screening for CKD is
appealing. Nevertheless, several
organizations recommend against screening
the general population’ because public
screening for CKD is not cost-effective in
developed countries.” Moreover, CKD
testing does not meet many of the criteria
required for a population-based screening
program.” However, targeted screening of
patients with increased risk of CKD is
recommended, specifically patients with
diabetes and hypertension.” Notably, age
alone is not areason to screen for CKD. Other
unique causes of CKD in LMICs may
increase patient risk, such as widespread use
of herbal medicine in Southeast Asia and
Africa," and the prevalence of HIV, hepatitis
B and C, and tuberculosis in sub-Saharan
Africa.” Although the practice is not
supported by guidelines, some countries
perform targeted screening when children
enroll in school and when adults enroll in
university and/or enter the workforce.” ™

Prevention of CKD is essential in kidney
care, especially in LMICs like Nigeria,
which is rapidly undergoing epidemiological
transitions with a dual burden of
communicable and non-communicable
diseases. Increasing awareness of CKD at the
primary care level will increase people's
commitment to proactively seek care and
prioritize their health, and increase
awareness of the dangers of taking
unregulated herbal medications and drugs
not prescribed by medical personnel. Other
preventive measures include urging people
to drink and use safe and clean water, practice
good personal and environmental hygiene,
and vaccinate against disease to prevent and
reduce the prevalence of CKD.

Detection and management of CKD

Two laboratory tests are required to diagnose
CKD: eGFR and urine ACR. If either
measurement is abnormal (eGFR <60 and/or
urine ACR >3 mg/mmol), the test must be
repeated in 3 months to confirm a CKD
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diagnosis." The test can be repeated sooner if
there is a concern of rapid decline (e.g.,
AKI)."" Notably, acute illness and
dehydration can affect how tests are
interpreted. Once a CKD diagnosis is
confirmed, electrolyte measurement and
urinalysis (i.e., hematuria, RBC cast), are
performed to assess for rare causes of CKD."
The overall goal of CKD management is
similar to other cardiovascular-related
conditions. The mainstays of treatment are
measures to reduce cardiovascular disease
risk, minimize further kidney damage, and
slow CKD progression.”""

Cardiovascular risk reduction

Low eGFR and albuminuria are risk
multipliers for cardiovascular events and
progression to kidney failure.” Taken
together, they can outperform most
individual traditional cardiovascular risk
factors to predict cardiovascular disease
risk.” All CKD patients should pursue non-
pharmacological treatments, including a
healthy diet, regular physical activity, and
smoking cessation(Table 2).." Blood
pressure control using an angiotensin-
converting enzyme inhibitor (ACEi) or an
angiotensin Il receptor blocker (ARB) is
recommended to achieve target systolic
blood pressure <140.” The use of a lower
systolic target of 120 is not consistent among
guidelines and is potentially harmful to some
patients.” In CKD patients with diabetes,
good glycemic control is important to reduce
cardiovascular complications. Patients with
CKD who are 50 years old or older or are at
higher risk of CVD (diabetes, previous CVD)
should be offered a statin'* (Table 2).

Minimizing further kidney damage

Kidney injury can be mitigated by avoiding
any nephrotoxic medications.”’ This includes
avoiding common NSAID medications, not
combining ACEi and ARB medications, and
adjusting dosages if a patient is unwell
(Tables 3 and 4).

Slowing progression of CKD

Optimal blood pressure and glycemic control
are essential to slow progression and prevent
further kidney damage in patients living with

CKD." Blocking the renin-angiotensin
system (RAS) with an ACEi or ARB has been
the mainstay of treatment in diabetes and
CKD." In addition to glycemic control and
cardiovascular benefits, SGLT inhibitors
recently have shown promise in decreasing
CKD progression in patients with or without
diabetes.” Similar to non-diabetic CKD,
comprehensive care is recommended for
patients with CKD and diabetes.” RAS
blockade medications are the first-line option
in patients with diabetic nephropathy and in
patients with diabetes and hypertension
and/or albuminuria, as they have been shown
to decrease CKD progression.” A lower
blood pressure target of 130/80 is
recommended for this patient group.” These
medications can be titrated to the highest
approved dose that patients tolerate. Within
2—4 weeks of initiation or an ACEi or ARB
dosage increase, follow-up monitoring for
blood pressure changes, serum creatinine,
and serum potassium should be performed.”
For glycemic control, metformin continues
to be the first-line treatment for patients with
CKD and diabetes (eGFR >30)."” However,
the use of SGLT inhibitors as a first-line
treatment after metformin is now
recommended.” Other glucose-lowering
drugs can be added based on individual
patient factors (Figure 4).” Notably, unlike
ACEV/ARBs and other oral hypoglycemic
medications, the use of non-generic SGLT
inhibitors can be cost-prohibitive in low
resource settings. Guidelines recommend
monitoring HbAlc to ensure glycemic
control.” Daily self-monitoring of blood
glucose is recommended, especially if taking
insulin or sulphonylureas. Individualized
targets ranging from 8.5% to 6.5% are
recommended, depending on patient
factors."”

Management of advanced CKD
complications

Specialist input is often needed in advanced
CKD care. Common complications in
advanced CKD include cardiovascular
disease, anemia, bone mineral disease,
metabolic acidosis and malnutrition (Table
5). Complete blood counts should be
performed annually for asymptomatic CKD
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patients, and more frequently for patients
with more advanced CKD.” If anemia is
detected, further tests, including reticulocyte
count, iron indices (e.g., ferritin, transferrin
saturation), and assessments of vitamin B12
and folate levels are indicated.” In advanced
CKD, testing for serum calcium,
phosphorus, vitamin D, parathyroid
hormone, and alkaline phosphatase levels is
indicated to assess for bone mineral disease
(Table5).”

Referral to nephrology

Involving kidney specialists in care for
patients with advanced kidney disease is
important. Guidelines and kidney experts
have published several lists to help PCPs
make referral decisions.”"” Common referral
indicators are: (a) low eGFR (<30), or rapid
decrease in kidney function; (b) moderate
albuminuria (urine ACR >60); (c) a
suspected uncommon cause of CKD (e.g.,
glomerulonephritis, vasculitis); and (d)
difficulties in managing aspects of CKD care
(e.g., resistant hypertension, electrolyte
disorder, anemia). Although the availability
of nephrologists is often variable among and
within countries,” telemedicine may help
address shortages of kidney care providers in
certain areas.”

Predicting kidney failure

The use of decision support aids is increasing
in clinical settings. Fortunately, not all
patients with CKD progress to kidney failure.
Recently, the kidney failure risk equation
(KFRE) was developed and validated to
predict a patient's risk of kidney failure
within the next 2 years and 5 years,”"” using
only a patient's age, gender, eGFR, and urine
ACR (Figure 5)."" Guidelines recommend
that patients with >5% risk of kidney failure
within the next 5 years be referred to
nephrologists. The tool also can reassure
low-risk patients that it is safe to continue
care with PCPs.

Palliative options for advanced CKD

In many low-resource settings, KRT in the
form of dialysis or kidney transplantation is
often not available or not accessible.” PCPs
can provide conservative patient care in the

form of symptom management and
psychosocial and family support.”* This
form of care is called choice-restricted
conservative kidney care, in contrast to
choice-available conservative care, in which
patients opt for symptom management
instead of KRT.” The conservative kidney
management tool provides a unique
approach to palliative care in patients with
advanced CKD in the form of an online
resource that can help PCPs and patients
navigate advanced kidney failure (Figure 6).
This tool supports holistic patient-centered
care and support at the end of life, especially
in areas where access to KRT is limited.

Challenges associated with CKD
management in Nigeria

The economic burden of managing CKD in
Nigeria is enormous, and often compounded
by a lack of CKD awareness, a lack of early
identification of CKD, and late arrival to the
hospital when dialysis is required, adding to
treatment costs. CKD that is not identified
early makes CKD management difficult in a
country where most health financing is out-
of-pocket and most patients have no access to
health insurance. For the few who do have
health insurance, plans do not cover for the
costs of dialysis and medications. The costs
of drugs and laboratory investigations are
enormous and not affordable for many
patients. For instance, a CKD patient with
hypertension, diabetes, and a new diagnosis
of stage 3 CKD might need to pay for a
constellation of drugs (e.g., ramipril,
indapamide, amlodipine, atorvastatin,
metformin, gliclazide), monthly laboratory
investigations, and consultation fees, at a
total cost of approximately NGN 30,000 per
month and NGN 360,000 per year,
equivalent to the average wage. For patients
with kidney failure, treatment costs are
astronomical: the cost of a single dialysis
session is NGN 25,000, amounting to NGN
3,600,000 per year, and the cost of a kidney
transplantis NGN 13,558,200.
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Table 1: CKD prevalence from selected observational studies in LMICs

World Bank  Number of DM HIN Obesity

Outcome  Albuminuria  eGFR eGFR

Study Country d;mg:;\nm m Mean age yeparted % <60(%) equation pre&(:imce pm(';i;me pru(':ien:e
e Bughieh IS 35 g4 AnckD 2 w08 CRDER 36 2 W
Beloiacheetal.  posa LW 50 416 ABCRD 45 17 CKDER - _ ]
i Cameoon "B g9y AmCRD 21 109 CKDEM 98 X5 533
S Gham A gy 57 ckp - 1§ MDD 4 . .
% = India L”m‘;;:‘eme 5290 389 AbCKD 225 42 MDRD 651 T4 16
e O 83523) CKD s 59 MDRD 188 431 117
?;.“;“‘“ India L“‘ﬁo‘l’:ﬂe 25% 51 ABCKD 17 42 MDRD 2 304 58
?&‘{’fma . India L"“ﬁoﬁgﬂe 2P B3 ABCKD 29 44 MDRD 38  BS 153
. bia RS gy U D 17 s MDD oW % B
Belodadedtd. g, Lowwmidde 306 50y apcRD 14 25 CKDEM - . .
rojomndR e pyiopegiy LW ) w3 ckD 3 76 MDRD 35 15 325
e lwachedtal  poga  LWEAde ;507 ABCRD 11 112 CKDER - . )
S Mongola TTmE gy 4 amckD 54 81 MDD 22 M .
selwcheetal  yppoly LAl gy 40 ABCKD 13 96 CKDER - . .
Spoemelletal Ny MR g 35 oD : 3 MDRD - . "
gg?‘;‘ etal Moy I.mr::r ;ddle 1493 i XD ] 76 \DED - _ ]
e Ngein S0 35 ACGRD 29 : . % 63
g Newn  CBGIE g 55 ABGRD De 04 MDD -

WorldBank  Number of . DM HIN  Obesy

oy e e M 0] T 000 e e e s
Sogmdsdectal  Nigeia VTRl g6 495 AmCKD 7 : : . 77 .
- Neea ROl pg 25 - . 1 %9 196
e Neea WS pg 45y ckp : 2 G . ) -
ejoriacheetal  Nigeia LG o w3 AmCGKD 39 N7 CDERM - s .
Ouuevwguelal Ny Lowwmidde i 43 aboRD 0 ns GDEM U BT &7
o P VTR g 55 oAb 56 . MDD a4 - 64
{?}'ﬁm o Pakistan L""';;‘gd'e 2873 515 ABCKD 94 53 CKDEPl 214 449 ;
e Newl Lowicome 338 38 ABCKD 103 144 MDRD 17 34 }
el Nepdl Lowiome 3218 429 ABCKD 51 106 MDRD 15 386 5
Teloriacheetal  Newl  Lowicome 21066 48 ABCKD S8 162 CKDEF - } ;
o Semegal  Lowicome 1037 48 ABCKD 53 49 MDRD 17 %1 14
Muisaetd  Sum  Lovicome 23 M3 CKD 47 17 MDD - ; 154
S Tuzma Lowimcome 481 - ABCKD - 7 MDRD - . )

Alb: albuminuria; CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate; DM: diabetes mellitus; HTN:
hypertension; CKD-EPI: chronic kidney disease epidemiology collaboration equation; MDRD: modification of diet in renal
disease equation
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Table 2: Evidence-based strategies for reduction of cardiovascular risk and affordable
alternatives based on WHO essential medicines package

Risk fictor Guideline-concordant treatment goals ~ Access and availabi}ity in low Comemon approach in Nigeeia Chﬁg :mﬁ:sjmm
and recommended agents Tesouree settings ik’
Weight « Achieve or maintain a healthy
weight (BMI 20-25kg/m?)
Diet « Limit salt intake to <90 mmol/day  » Nutrition choices in low resource o Limit salt intake to | small « Healthy and locally available
« Limit protein intake to 0.8 gkg/day  settings can be limited due to teaspoon (5 g) per day food
for adults with CKD (stages 4-5) variations in food availability, * Quantity of protein is based on
with or without diabetes, with cooking skills, comorbidities, and patient weight, social status, and
appropriate education cost when recommending dietary availability of food in the local
options environment
Smoking » Smoking cessation using + Limited availability of medications ~ « Modalities to stop smoking arc « Brief counseling
counseling, NRT, and medications ~ such as varenicline and bupropion ~ mostly limited to counseling on the  « NRT
such as varenicline and bupropion to aid in smoking cessation dangers of smoking and patient
motivation to quit smoking
Exercise # Moderate-intensity physical activity e Limited access to fitness amenities o Despite limited access to fitness ~ # Avoid sedentary behavior
of at least 150 minutes per week amenities, patients are encouraged
to engage in aerobic exercise for at
least 150 min/week indooss or
outdoors, depending on the
patient’s preference
Albuminuria  « Monitoring and follow up o Urine ACR # Urinalysis dipstick and microscopy ~ # Urinalysis microscopy/urine
« Treatment with ACEI/ARBs for + ACEi or ARB + ACEi treatment is expensive dipstick
patients with proteinuria o SGLTi (lisinopril: NGN 2,500 [CAD « Enalapril
§)/month; romipril: NGN 3,000« Losartan
[CAD 10)/month)
+ ARB treatment is expensive
(valsartan and telmisartan: NGN
3,000 [CAD 10]/month)
# Lack of access to SGLTIi
Blood pressure  » BP <130/80mmHg (diabetes or « ACEi or ARB (first ling) + Calcium channel blockers are « In addition to enalapril and
proteinuric CKD) + Calcium channel blockers available but expensive (e.g., logartan, WHO list includes
 BP <140/80 mmHg (non-diabetic or  « Thiazide diuretics amlodipine: NGN 2,500 [CAD affordable BP medications
non-proteinuric CKD) 8)month; nifedipine: NGN 2,000 such as amlodipine and
[CAD 7)/month) hydrochlorothiazide
+ Thiazide diuretics are available but
expensive (¢.g., indapamide: NGN
5,000 [CAD 16]/month)
Diabetes « HbAlc < 7% and use of newer * SGLT2i and other hypoglycemia ~  SGLT2i are not available; oral « Metformin
agents (i.e.,, SGLT2i) medications are not widely available  hypoglycemic medications are o Insulin
and costs can be a barrier available, but expensive (e.g.,
metformin: NGN 1,500 [CAD
5)/month; insulin: NGN 5,000
[CAD 16)/month)
Dyslipidemia  » Use of statins to decrease LDL « Generic statin medications are o Generic statins are available, but ~ « Simvastatin (the cheapest
cholesterol <120 mg/dl (2 mmoljor  available in most low resource expensive (¢.g., atorvastatin: NGN  statin) appears on the WHO
50% reduction from baseline settings, but costs can be a barrier if 3,500 [CAD 12]/month; lst
out of pocket simvastatin: NGN 750 [CAD
2)fmonth)

BP: blood pressure; WHO: World Health Organization; BMI: body mass index; NRT: nicotine replacement therapy; LDL: low-
density lipoproteins; HbAlc: glycated hemoglobin; SGLT2i: sodium-glucose transport protein 2 inhibitor; ACEi: angiotensin-
converting enzyme inhibitor; ARB: angiotensin II receptor blocker; ACR: albumin-to-creatinine ratio; CKD: chronic kidney
discase; eGFR: estimated glomerular filtration rate
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Table 3: Common medications to avoid when patients are unwell*

Medication class Examples
S Sulfonylureas, other secretagogues gliclazide, glyburide
A ACE inhibitors captopril, enalapril, lisinopril
D Diuretics, direct renin inhibitors hydrochlorothiazide, chlorthalidone
M Metformin
A Angiotensin receptor blockers candesartan, irbesartan, telmisartan
N Nonsteroidal anti-inflammatory drugs Ibuprofen, naproxen, indomethacin
S  SGLT2 inhibitors empagliflozin, canagliflozin

ACE: angiotensin-converting enzyme; SGLT2: sodium-glicose transport protein 2
*SADMANS is an acronym that can be used as a memory aid.

Adapted with permission from:
hitps://www.rxfiles.ca/rxfiles/uploads/documents/SADMANS-Rx.pdf

Table 4: Prevention of further kidney injury

Risk factor Recommendations

Use of NSAIDs Avoid prescribing NSAIDs; if such medications are
necessary, do not prescribe for longer than 2 weeks.

Use of ACEi and ARB Perform follow up electrolyte (serum potassium) and
creatinine measurements 2 weeks after initial
prescription or change in ACEi or ARB dosage.

Simultaneous use of both an ACEi  Avoid co-prescribing ACEi and ARBs.
and an ARB

Use of nephrotoxic medications Avoid all nephrotoxic medications.

Use of contrast agents for imaging  Caution should be exercised; if necessary, ensure pre-
and post-contrast hydration.

NSAID: Nonsteroidal anti-inflammatory drugs; CKD: chronic kidney disease; ACEi: angiotensin-converting
enzyme inhibitors; ARBs: angiotensin II receptor blockers
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Table 5: Complications of CKD and intervention strategies

Complication Investigations Target Interventions
Cardiovascular e Left ventricular e BP <130/80 mmHg ¢ Control hypertension
disease hypertrophy ¢ DL <2.0 mmol or 50% e ACEi/ARBs as indicated

o Congestive heart reduction from baseline e Control
failure dyslipidemia/statins
e Correct anemia
* Control
hyperparathyroidism
¢ Cessation of smoking
Anaemia ¢ Complete blood Hgb 9-11g/L* e Correct hematinic
count deficiencies
e Reticulocyte count e Supplement with
e Tron, ferritin, and parenteral iron in CKD
transferrin levels stages 4-5
o Treat with erythropoietin
in CKD stages 4-5
Mineralbone e ALP e Serum calcium: >2.2 ¢ Reduce phosphate intake
disorder e Calcium and mmol/l to ~ 800 mg/day
phosphorus ¢ Serum phosphorus: ¢ Consider phosphate
¢ 25-hydroxyvitamin <1.8 mmol/l binders
D e PTH: normal to 2-9 e Calcium and vitamin D
e PTH level times the upper normal supplementation
limit
Malnutrition e Dietary intake BMI 18.5-24.5 o Adequate protein/calorie
o Weight supplementation
e BMI ¢ Correct metabolic
¢ Serum albumin acidosis
e Timely initiation of KRT
(GFR~10ml/min)
Metabolic  Serum bicarbonate Normal value
acidosis Bicarbonate
supplementation if low
values

* KDIGO guideline on anemia does not include specific cut-off levels for defining anemia among different races.

BP: blood pressure; LDL: low-density lipoproteins; ACEi: angiotensin-converting enzyme inhibitors; ARBs:
angiotensin II receptor blockers; CKD: chronic kidney disease; BMI: body mass index; KRT: kidney replacement
therapy; ALP: alkaline phosphatase; Hgb: hemoglobin; PTH: parathyroid hormone
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Figure 1: Chronic kidney disease care pyramid’

Primary care for cardiovascular disease
Phase 1 » Exercise
(CKD « Healthy eating
Stig*‘};; = Smoking cessation
a = Blood pressure, glycaemic, and lipid control

Phase 2
(CKD
stages
4/5)

Phase 3
(CKD
stage 5/
ESRD)

Adapted with permission from:
https://www.nature.com/articles/nrneph.2015.85.pdf?origin=ppub

Figure 2: Chronic kidney disease prognosis by eGFR and albuminuria

Persistent albuminuria categories
Description and range
Al A2 A3
Prognosis of CKD by GFR and Normal to mildly ~ Modarately Severely
albuminuria categories: KDIGO 2012 increased increased increased

<30mgly  30-300mglg  >300 mg/g
<smgmmol  3-30 mg/mmol >30 mgimmol

Gi Nermal or high =90 -

GFR categories (ml/min per 173 m?)
Description and range

Green, low risk (I no other markers ol kidney disease, ne CKD); yellow, moderately increased risk; orange, high
risk; red, very high risk.

Adapted with permission from:
https://kdigo.org/wp-content/uploads/2020/10/KDIGO-2020-Diabetes-in-CKD-GL.pdf
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Figure 3: Online tool for eGFR equations DRD GFR Equation

Creatinine Clearance (Cockcroft-Gault ot crorati et et e
Equation) 7~
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This calculator includes inputs based on race, which may or may not provide better
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INSTRUCTIONS
Only for chronic kidney disease (CKD)| ccurate for acute renal failure. This calculator
uses the i-variable equation from 6, which relied on a standardized creatinine
Sex Female Male assay
Age years When to Use v Pearls/Pitfalls v Why Use v
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Creatining Norm: 62 - 115 pmol/L & Age years
The Cockeroft-Ga curate depending on a patient’sk Creatinine Norm: 62 - 115 pmol/L &
B, by prov ight, we can calculate B! and provide a mod
and range
Black race
Race may/may not provide bette No Yes
Height Norm: 152 - 21 &5 il e o
Adapted with permission from: Adapted with permission from:
https://www.mdcalc.com/creatinine-clearance-cockcroft-gault-equation https://www.mdcalc.com/mdrd-gfr-equation

CKD-EPI Equations for Glomerular
Filtration Rate (GFR) ©*

IMPORTANT

This calculator ncludes inputs based on race, which may or may nat provide better
estimates, 50 we have decided to make race optional. See here for more on our approach to
addressing race and bias on MDCalc

For the same creatinine value, this calculator estimates a higher GFR for Black patients

INSTRUCTIONS

e kidney function While the combined creatinine and cystatin
tatin ¢ lsnot a all labo d the creatinine-
based equation i adequate for mest clinical pu

When toUse Pearls/Pitfalls w Why Use ~

Equation CKD-EPI Creatinine
CKD-EPI Cystatin C

CKD-EPI Creatinine-Cystatin C
Gender Female Male
Age years

Adapted with permission from:
https://www.mdcalc.com/ckd-epi-equations-glomerular-filtration-rate-gfr

Figure 4: Glycemic management for patients with type 2 diabetes and CKD

» Lifestyle therapy w
Weight loss

|

Metformin SGLT2
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,‘;/ Additional drug therapy as _ SRR *|cludes patients with eGFR
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- needed for glycemic control [ £ (TN  vested with dialyss

Alpha-glucosidase nhiitor "0
Adapted with permission from:

https://kdigo.org/wp-content/uploads/2020/10/KDIGO-2020-Diabetes-in-CKD-GL.pdf
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Figure 5: Kidney failure risk equation (KFRE) calculator

KIDNEY FAILURE

RISK CALGULATION

If you don't have the information required below talk to your doctor.
Age (Yrs) Sex Region

Select - Select

GFR (MU/Min/1.73M2) Urine Albumin: Creatinine Ratio Units

o o Select

Adapted with permission from:
https://kidneyfailurerisk.com

Figure 6: Conservative kidney management (CKM) tool

Step 1 Step 3 Step 4

Choosing CKM CKM Care Grief & Loss

If your patient requires

support, consider using the ssessment
Patient Decision Aid uslm:n I-hnlwn:vl
« CKD Managemaent
b 4
Advance Care Plan
Step 2
' Establish Community
Initiate Care SRS R
Planning v
« Care Plan Crisis Management Plan
* Engage Primary Care
v
End of Life Plan
4
CONSERVATIVE
Update CKM Care Plan K D N E Y

Adapted with permission from:
https://www.ckmcare.com/PractitionerPathway/AtAGlance

© CMS UNIBEN JMBR: Volume 20, No.1, June 2021 @



Journal of Medicine & Biomedical Research
CONCLUSION

PCPs are well suited to manage CKD,
especially in low resource settings. Early
detection is vital to slow CKD progression
and prevent cardiovascular mortality and
kidney failure. Screening is only
recommended for high-risk populations
(e.g., hypertension and diabetes). The two
main tests used to diagnose CKD are eGFR
and urine ACR. Repeat testing (at least 90
days apart) is necessary to confirm a CKD
diagnosis. The primary aims of CKD
management are reducing CVD risk
(controlling blood pressure and diabetes,
preventing coronary artery disease),
preventing further kidney injury, and slowing
the progression of kidney disease. Patients
with advanced CKD should be referred to
nephrologists, as specialist care is associated
with better outcomes for those with kidney
failure.
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