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Abstract

Background: In most health systems, General Practitioners (GPs) are the
frontline caregivers. They, thus, should have the appropriate knowledge to detect,
manage and refer patients to the specialist at the right time. In the context of Chronic
Kidney Disease (CKD), a major public health issue, they have an important role to
play in the care process. The purpose of this paper was to evaluate their CKD-related
knowledge.

Methods: We have performed a Cross-sectional survey, performed in 2019, that
included GPs practicing in Eastern Morocco, using a Googleform questionnaire,
based on the KDIGO 2012 guidelines.

Results: Our respondents’ mean age was 42.4 years + 11.26 years old. 59% of them
were women. Mean seniority in general practice was 14.3 years +

9.9 years. 64.47% worked in the public sector. 52.63% of GPs had insufficient
CKD- related knowledge. Less than half of the physicians could select the correct
definition of CKD and only 29.61% knew that it is classified into five stages.
Other than diabetes and high blood pressure, other CKD risk factors were identified
by 38.15% of GPs. In addition, only 39.4% of the participants knew about peritoneal
dialysis.

There was no statistically significant association between insufficient knowledge
and the doctors’ age (p=0.08), gender (p=0.1), seniority (p=0.06) or sector of practice

(p=0.4).

Conclusion: Our study concluded GPs’ lack of CKD-related knowledge.
Continuing medical education of these frontline practitioners is mandatory to
ameliorate patients management
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Background

Chronic Kidney Disease (CKD) is a major public health issue, and its prevalence
is dramatically increasing worldwide. Moreover, CKD patients have higher
cardiovascular risk and mortality rates in comparison to the general population [1-
3.

Many patients with CKD will require renal replacement therapy, which
represents an economic burden for health systems [2]. Prevention, early detection
and appropriate care are cost-effective strategies, especially in resource-limited
countries, where access to renal therapies is often conditioned by financial
constraints.

In Morocco, the Maremar study, estimated the prevalence of CKD at 5.1% of the general
population [4]. In addition, CKD is constantly evolving in our

modern lifestyle) increase in risk factors such as diabetes, high blood pressure, obesity
and dyslipidemia [5].

General Practitioners (GPs) represent the primary caregivers in our health system.
They play an undeniable role in the patient care process, and should be able to detect
and manage patients at the beginning of the disease, ask for a specialized
nephrology opinion and/ or refer to a nephrology consultation at the appropriate
time, reducing therefore, delayed or unsuitable CKD management inherent
morbidity and mortality [6]. In the United States, GPs have been found to have
many gaps in CKD-related knowledge, including the appropriate time to refer
patients to nephrologists [7]. Similar data were reported by other studies in Africaand
Asia [2,8].

The purpose of this study was to assess the knowledge of general practitioners
in the prevention, early detection and management of CKD.

Methods

We have conducted a cross-sectional survey that has enrolled GPs practicing in
Oujda-Angad prefecture, Eastern Morocco, from September to December 2019, to
assess their knowledge of CKD in terms of diagnosis and management.

We have developed a structured questionnaire for this study, based on KDIGO
2012-Chapter guidelines for chronic renal disease [9].

e The first part included doctors’ demographic data (age, sex, sector
of activity (public, private) and seniority as general practitioners.

e  The second part was made of 15 questions (multiple choice as well as

open questions) about CKD, divided into seven items as follows:

Definition and classification of CKD

Identification of CKD risk factors

CKD diagnosis methods and tools

CKD complications

Treatment and therapeutic targets of CKD

Reference to the nephrologist

Source of information

The questionnaire was previously tested on 10 GPs, and then revised including
changes based on the comments and suggestions of these first volunteers.

A rate of correct answers lower than 50% defined insufficient knowledge in terms of
CKD.

Inclusion criteria

Consenting general practitioners practicing in Oujda-Angad prefecture.

Exclusion criteria
General practitioners working in a nephrology department or a dialysis center.

After the Approval and Ethical clearance from Institutional review board. A
retrospective analysis was carried out on 474 patients who underwent
transabdominal, transvaginal and laparoscopic repair over the period of 15 years from
January 2005 to January 2020 at the Department of Urology of our institute.
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Data Collection

We obtained a list of email addresses of 263 GPs practicing in Oujda-Angad prefecture
through the regional council of physicians. Oujda-Angad prefecture is located
in northeastern Morocco, and has a population of about 477,100 inhabitants. The
questionnaire was spread via Google form.

Ethical considerations

This study was carried out in compliance with Moroccan laws and the Helsinki
declaration on the protection of individuals. Physician participation was voluntary. All
participants were informed of the objectives and procedures of the study. The
questionnaire was anonymous without any request for personal information and
the confidentiality of the data was guaranteed.

Statistical data

All statistical analysis was carried out using the Social Science Statistical Software
SPSS (IBM SPSS statistics software version 21.0). Quantitative data were presented
as means + standard deviations. Qualitative data were expressed in frequencies and
percentages. Associations between variables were analyzed by Chi-2 test or Fisher exact
test. The threshold of statistical significance was set at a p-value <0.05.

Results

263 GPs were invited to participate in the survey, of which 159 responded. The
response rate for the questionnaire was 95.59% (n=152/159) valid
questionnaires.

Demographic data

The mean age of GPs was 42.4 years + 11.26 years. 59% were women. The mean
seniority in general practice was 14.3 years + 9.9 years. The average daily number
of patients seen by the interviewed GPs was 38.2 + 12.3. 35.52% of GPs worked
in the private sector, while 64.47% worked in the public sector.

Definition and stages of CKD

Of the 152 questioned physicians, 48.68% had selected the correct definition of
CKD. However, only 29.61% knew the correct classification of CKD, while 31.57%
said they had no idea about the right answer.

Identification of CKD risk factors

100% of GPs had identified diabetes and high blood pressure as risk factors for CKD.
Obesity and acute renal failure were selected in 48.61% and 51.31% of the cases
respectively.

However, only 38.15% had identified other risk factors, such as age over 60, family
history of kidney disease, established cardiovascular disease and smoking.

CKD diagnosis

Serum creatinine was selected by 32.9% of the physicians as the best method for
assessing renal function. Whereas, in 35.5% of the cases serum creatinine coupled with
the estimated Glomerular Filtration Rate (eGFR) was selected. Besides, eGFR alone
was selected by 23.02% of the participating GPs.

Regarding the appropriate diagnosis tools for CKD, 68.42% had chosen to combine
serum creatinine, eGFR, urinalysis (albuminuria/creatinuria) and renal ultrasound
to diagnose CKD. The remainder did only choose eGFR (16.4%), kidney
ultrasound (11.8%), or urinalysis (4.6%).

CKD complications

82.23% of GPs selected hyperkalemia as a complication of CKD, and 75.65%
chose anemia. CKD-related Mineral and bone disorders were only selected by
38.15% of the respondents. Other complications such as malnutrition, fluid
overload and metabolic acidosis were recognized as CKD complications only in 27.6%,
38.15%, and 28.2% of the cases respectively.

Furthermore, only 34.8% of GPs could establish a link between CKD and
cardiovascular complications.
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CKD management

Blood pressure targets in CKD as recommended by KDIGO were recognized by
32.89% of the GPs. 49.34% of them did selected Renin Angiotensin System
Inhibitors (RAS) when asked about the therapy of choice for blood pressure control
and renal protection in CKD.

Regarding diabetes, 40% of the questioned doctors did not know when to screen type
1 diabetics for the presence of kidney disease. However, 51.3% of them had provided
a correct answer for the appropriate time to screen kidney impairment in type 2
diabetes, and the correct target of HbAlc in patients with diabetes and CKD was
recognized by 67.1% of GPs.

As for kidney replacement therapy, 100% of physicians cited kidney
transplantation and hemodialysis as replacement therapies. Peritoneal dialysis
was the least known treatment, mentioned only by 39.4% of the physicians.

Reference to the nephrologist

26.97% of GPs said they were unaware of the circumstances and the appropriate
moment to refer patients with CKD to the nephrologist. An eGFR of 30 to 60 ml/min
was selected by 34.86% of the GPs, 15 ml/min-29 ml/min by 19.07%, and <15
ml/min by 39.47% of the GPs as the right eGFR that requires a reference to the
nephrologist.

Main source of information

60.5% of the questioned doctors declared that their major source of information
was scientific meetings. Whereas 25% of them revealed that they seek information
mainly in medical journals while 15.78% did not answer the question.

Insufficient CKD knowledge associated factors

At the end of the survey, we observed that 52.63% of GPs had a total of correct
answers less than 50%, which defined insufficient CKD-related knowledge.

Factors associated with insufficient knowledge were assessed, and no
statistically significant association was observed between insufficient
knowledge and the doctors’ age (p=0.08), gender (p=0.1), seniority of practice
(p=0.06) or the sector of activity (p=0.4) Table 1.

Table 1. Insufficient CKD knowledge associated factors in GPs.

Correct answers | Correct answers

Respondents > 50% <50%
Parameters

152 (100%) 52.63% 47.36% ve?l_u

e
Age
(years) 42.4+11.26 43.21+10.1 41+921 0.08
Sex
Male 41% 37.50% 44.44% 0.1
Female 59% 60% 58.33%
Se”'om 143499 1314104 145701 0.06
(years)
Activit
y
sector
Public 64.47% 66.25% 61.11% 0.4
Private 35.52% 33.75% 38.88% 0.4
Discussion

Our survey did highlight gaps in CKD-related knowledge among the interviewed
GPs, as 52.63% of them had insufficient knowledge of it. Less than half of the
respondents were able to select the right definition of CKD and only 29.61% knew
that CKD is classified into five stages. Apart from diabetes and high blood pressure,
the other risk factors were only identified by 38.15% of GPs. Hyperkalemia and
anemia were the most recognized complications in 82.23% and 75.65% of the cases,
respectively. In addition, all participants cited hemodialysis and kidney
transplantation as kidney
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replacement therapies, while peritoneal dialysis, less used in our context, was only
mentioned by 39.4% of participants.

GPs often represent the first line of care for CKD patients before referring them to
nephrologists. Several studies have identified the late referral of these patients to a
nephrologist as an important predictor of poor prognosis [10-11]. To reverse these
data, it is imperative that GPs have a good knowledge of the disease [11]. In fact,
information related to CKD preventive and treatment strategies is a subject of
guidelines from national and international scientific societies [5,9].

CKD is defined according to KDIGO as the presence of structural or renal function
abnormalities, present for more than three months. It is classified into five stages on
the basis of the eGFR [9]. CKD definition and classification are crucial to consider
in developing a therapeutic plan for the patient. However, less than half of the
interviewed physicians did choose the right definition of CKD and only 29.61%
knew that it is classified into five stages. Studies carried out in developing countries
in Asia and Africa had reported variable results, in terms of CKD definition, varying
from 58.8% in Cameroon [2] to 48.8% in Pakistan [12]. Regarding the classification,
44% of the questioned doctors in Cameroon and 42% in Nigeria were able to
define the five stages of CKD [12-13].

It is well established that diabetes and high blood pressure are important CKD risk
factors. Consequently, diabetic and hypertensive patients require screening [14-15].
All of our participants identified these two factors. However, only 38.15%
recognized other risk factors, such as age over 60, family history of kidney
disease, active nephropathy, established cardiovascular disease and tobacco.
These data indicate the need to draw more attention to the renal impact of these
factors in initial medical education as well as in continuing education.

As for CKD diagnostic tools, 68.42% of GPs would combine serum creatinine,
eGFR, urinalysis and kidney ultrasound to diagnose CKD. While 32.9% of the
participants thought that the best method of estimating renal function was serum
creatinine "alone”. Similar data were found in North American and Asian studies,
where several interviewed doctors also considered serum creatinine alone for
the diagnosis of CKD [7-8]. Creatinine is affected by muscle mass, which varies
according to age, sex, ethnic group and dietary protein intake [16], it is, therefore,
recommended to use serum creatinine and eGFR for the assessment of renal function

[9].

From CKD stage 3, progressive and irreversible kidney damage exposes patients
to various complications including anemia, mineral and bone disease,
gastrointestinal disorders as well as cardiovascular complications, and, in the advanced
stages of CKD, hydro electrolytic disorders such as fluid overload and hyperkalemia
oceur.

82.23% of GPs recognized hyperkalemia as a CKD complication, while 75.65%
identified anemia. The other complications were recognized by less than 40% of the
questioned physicians, and only 34.8% of GPs established a link between CKD and
cardiovascular complications. Several authors have reported similar findings
highlighting the lack of information of GPs about CKD complications. In most
publications, anemia was the most identified complication by GPs [13,17,8].

Furthermore, CKD management was essentially based on controlling risk factors,
such as high blood pressure which in addition to accelerating the progression of
kidney disease, leads to a high risk of cardiovascular disease. Data from a
number of clinical trials demonstrated that antihypertensive therapy reduces these
risks. [18].

KDIGOs recommend a target Blood Pressure (BP) <140/90 mm Hg in patients
with CKD with Urinary Albumin Excretion (UAE) <30 mg/24h, and a target BP <
130/80 mmHg if the UAE is > 30 mg/24h [9]. In our survey, the aforementioned BP
targets were only selected by 32.89% of the questioned GPs. This was similar to data
from various published surveys, in which few GPs knew the optimal systolic and
diastolic BP in CKD [19,2,8].

KDIGOs also recommend the use of RAS inhibitors in CKD when UAE > 30
mg/24h, since they reduce BP and proteinuria, slow the progression of kidney
disease and probably reduce the risk of cardiovascular disease [20]. 49.34% of GPs
selected RAS inhibitors when they were asked about first line therapy for blood pressure
control and kidney protection. These results were reported by other surveys [8,19].
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40% of the interviewed physicians did not know when to detect kidney disease
in type 1 diabetic patients, and half of them selected the correct answer for type 2
diabetes. In addition, HbA1c target in diabetic patients with CKD was recognized
by 67.1% of GPs. These results were similar to those published by other authors,
and remain of particular concern since diabetes is the leading cause of renal failure
worldwide [21-22]. Screening for diabetic nephropathy is recommended upon diagnosis
in type 2 diabetes, due to an often asymptomatic period of several years. For type 1
diabetes, screening should begin five years after diagnosis.

What’s more, HbA1C target should be individualized in non-dialyzed CKD patients,
ranging from <6.5% to <8.0% [23,9]. In our country, GPs play an important role in
diabetes management and follow up, therefore, they must have the required
knowledge to ensure this management.

Besides, hemodialysis is the most widely used kidney replacement therapy technique
in our context. All participants did cite it, as well as kidney transplantation.
However, peritoneal dialysis was mentioned by only 39.4% of physicians, which is
preoccupying, as the lack of knowledge of this technique represents a real obstacle
to its promotion [24-25].

Besides, several studies had shown that late referral to the nephrologist was generally
associated with high morbidity and mortality [26-28]. 26.97% of GPs in our study
said that they were unaware of the right moment as well as the reference circumstances
of patients to the nephrologist. While 39.47% selected a eGFR <15 ml/min to refer
the patients. Western data as well as studies from developing countries suggest
that late referrals are quite common. Diegoli et al. had shown that late referral was
associated to higher mortality in CKD and dialysis patients. [29]. In fact, good
practice recommendations define the referral circumstances for patients with renal
disease specialists, and should be known by GPs [9] Table 2.

Table 2. CKD patients reference to the nephrologist Circumstances (according to KDIGO
guidelines).

Referral to specialist kidney care services for people with CKD is recommended in the|
following circumstances

AKI or abrupt sustained fall in eGFR Progression of CKD

Urinary red cell casts, RBC 20 per high
power field sustained and not readily
explained

AKI or abrupt sustained fall in eGFR

CKD and hypertension refractory to
treatment with 4 or more
antihypertensive agents

GFR <30 ml/min/1.73 m?

A consistent finding of significant Persistent abnormalities of serum potassium
albuminuria (ACR >300 mg/g [>30

mg/mmol] or AER >300 mg/24 hours,

approximately equivalent to PCR > 500 mg/g

[> 50 mg/mmol] or PER >500 mg/24 hours Recurrent or extensive nephrolithiasis

Hereditary kidney disease

AKI: Acute Kidney Injury; eGFR: estimated Glomerular Filtration Rate; ACR:
Albuminuria Creatinuria Ratio; AER: Albumin Urinary Secretion; PCR: Proteinuria
Creatinuria Ratio; PER: Protein Excretion Rate; CKD: Chronic Kidney Disease; RBC: Red Blood
Cell.

Timely referral for planning kidney replacement therapy in people with
progressive CKD in whom the risk of kidney failure within 1 year is 10%-20% or higher,
as determined by validated risk prediction tools.

Regarding the main sources of information about CKD, 60.5% of the questioned
doctors mentioned scientific events and only 25% of them
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revealed seeking information in medical journals. These rates are insufficient
because continuing medical education is crucial for front-line practitioners and
should be structured, regular and targeted; including primary and secondary
prevention of CKD, as well as the circumstances of referral to the nephrologist, in
order improve patients care and clinical outcomes.

As for the factors associated to GPs’ insufficient knowledge of CKD, we did not find
any significant associations between insufficient knowledge and the assessed
parameters, namely: the age of the doctors, their gender, seniority and sector of
activity. Authors that had studied this topic, had concluded to the poor spreading of
scientific societies guidelines, as well as to the lack of continuing medical education
dedicated to CKD, as main factors of lack of CKD related knowledge among GPs
[2,8,30].

Conclusion

Our survey pointed out GPs insufficient CKD related knowledge in terms of
diagnosis and management. Efforts are needed to spread CKD recommendations
of good clinical practice to these front-line practitioners who play a decisive role in
our health system. In addition, continuing medical education should focus on
prevention of CKD, as well as referral circumstances to the nephrologist, in order
to improve overall patients management.
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