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Abstract

Background: Chronic kidney disease (CKD) is a common problem globally and has heavy burden on patients
and health authorities. Knowing the risk factors of CKD will reduce the prevalence of CKD and its socio-economic
effects.

Aim of study: To determine the risk factors that lead to CKD in Libyan patients.

Method: Cross-sectional study based on single-center experience. Two-hundreds and four out-patient’s notes
were reviewed. All were adults aged >18 years.

Result: Records of 204 CKD patients were reviewed, 55.4% female and 91 (44.6%) patients were male. Patient’s
mean age was 51.9 ± 15.7 years, and there was not significant difference between the mean ages of both sexes.
Patient’s distribution at presentation according to CKD stages was stage-I (15.7%), stage-II (16.7%), stage-III
(34.8%), stage-IV (19.6%) and stage-V (13.2%). Diabetes mellitus (DM) as a cause of CKD reported in (49%),
glomerulonephritis (GN) in (17.6%) and hypertension (HTN) in (9.3%) of patients. More than 50% of the patients had
strong family history of CKD. Unidentifiable cause of CKD recorded in 4.9%.

Conclusions: Stage-III is the commonest stage of CKD at presentation. DM, GN and HTN respectively are the
common cause of CKD. Good control of DM and HTN reduces risk of CKD and renal failure significantly.
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Introduction
CKD is a leading cause of end-stage renal disease and chronic renal

failure. CKD patients cost heath authorities more expenses for their
care. Epidemiological studies of the adult population in several
countries report CKD prevalence of 9%-11% [1]. In general, prevalence
of CKD is higher in women than men, and it is more in population
aged>60 years [2]. CKD is defined as kidney damage that reduces
kidney function for more than three months, leading to low measured
or estimated glomerular filtration rate (eGFR) ≤ 60 mL/min/1.73 m2

body surface area that possibly associates with presence of
abnormalities in urine sediment, renal imaging or biopsy results [3].
CKD has been identified as a risk factor for death due to its associated
diseases or its complications as cardiovascular-related complications
which lead to more morbidity and substantial burden on the health
care system. In the developed and developing countries, CKD
prevalence is increasing mostly due to the steady increase in the aged
population in those countries during the last decades, and people in
these ages groups are more liable to develop CKD and DM and HTN
[3,4]. In addition to DM and HTN which are associated with aging and
obesity in developed countries, and now in some developing countries

other risk causes as glomerular diseases and tubulointerstitial insults
due to infections, nephrotoxic drugs and herbal medications,
environmental toxins and occupational exposure to pesticides had
been reported as causes of CKD in developing countries [4], during
1990s and later, CKD due to unknown etiology (CKDu) was observed
in countries as El Salvador, Nicaragua, Costa Rica, Sri Lanka, Egypt
and India. CKDu has different epidemiological characteristics to the
traditional CKD, while CKDu is more predominant in younger male
than older farmer [1]. Up to our knowledge, there was not any data
published before about the main risk factors and the stage of CKD at
presentation in Libya. Therefore, this cross-section retrospective single
center experience study was conducted to explore the main risk factors
of CKD and the stage of CKD at presentation in one of the main
referral centers in Tripoli-Libya.

Method
Descriptive cross-sectional study included all files of patients

diagnosed having CKD aged ≥ 18 years follow up in nephrology Out
Patient Clinic in Medical department-Tripoli Central Hospital. Data
was collect from patients’ follow-up files during 2007-2009.
Demographic data for age, sex, medical history for DM, HTN, drug
intake, etc. was collected. Investigations as serum creatinine (SCr), S.
Urea, hemoglobin (Hb), plasma total protein and albumin, urine
protein: creatinine ratio was done. Family history of renal disease of
CKD was noted. Patients’ inclusion criteria were; age between 18-90
years, CKD stages 1-5 as defined by the national kidney foundations
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kidney disease outcomes quality initiative (KDOQI) guidelines
according to calculated GFR calculation equation. GFR was calculated
by Cockcroft-Gault equation. (eGFR=(140-age) × weight (kg)/72 × SCr
in mg/dl) for male. If female multiple by 0.85.

Statistical analysis
Data were analyzed by using SPSS version 18; descriptive statistics

as mean, median, mode were calculated for quantitative variable. Chi-
square and independent t-test were used when needed, P-value ≤ 0.05
considered statistically significant.

Result
A single medical center cross-sectional study of 204 CKD-patients

including 91 male patients and 113 female patients (44.6% and 55.4%).

The studied patient’s average age was 51.9+15.7 (mean ± SD) years.
Their age was ranged 17-80 years (Table 1). More than a third of
included patients were aged ≥ 60 years (38.7%). There were not
statistical significance difference between the mean age of male and
female (P=0.14).

Age group / years No. %

≥ 35 39 19.1

36-59 86 42.2

≥ 60 79 38.7

Total 204 100

Table 1: Distribution of patients according to age.

Relation between age groups and stages of CKD clearly shown in
Table 2, age group <39 years, more than third of patients were
presented by stage I (38.5%), stage II and stage III 15.4% each, stage IV
17.3% and 13.5% by stage 5. Age group 40-60 years, nearly half of them
were presented by stage III, while 6.7% by stage IV. In age group ≥ 60
years, none had stage I, more than a third had stage III (38.1%) and
22.2% had stage IV and same percentage had stage V. There was a

significant difference in CKD stage in relation to age at presentation
(X2=42.39; df=8; P=0.0001) (Table 2).

About two third of the patients had both DM and HTN (61.7%).
Patients had DM without HTN were 23 (41.8%). On the other hand,
patients had HTN only were 32 patients (58.2%) (Table 3).

CKD Stages Age group/year

≥ 39 40-60 >60

No. % No. % No. % total %

Stage I 20 38.5 12 13.5 0 0 32 15.70%

Stage II 8 15.4 15 16.9 11 17.5 34 16.70%

Stage III 8 15.4 39 43.8 24 38.1 71 34.80%

Stage IV 9 17.3 17 19.1 14 22.2 40 19.60%

Stage V 7 13.5 6 6.7 14 22.2 27 13.20%

Total 52 100 89 100 63 100 204

Table 2: Relation between percentage of patients in accordance with stage of CKD disease and age groups.

HTN Total

DM Yes No No. %

No. % No. %

Yes 92 61.7 23 41.8 115 56.4

No 57 38.3 32 58.2 89 43.6

Total 149 100 55 100 204 100

Table 3: Distribution percentage of patients according to DM and HTN.
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Detailed analyzing of the causes of CKD according to age; in age
group ≤ 39 years 42.3% were due to GN, 23.1% due to DM, and 9.6%
due to autoimmune diseases. The causes of CKD in age group 40-60
years 55% were due to DM, 15.7% due to GN, and 7.9% due to HTN.

In age group ≥ 60 years, the leading causes were DM (61.9%), HTN
were second with 17.5% and history of urinary stone reported in 6.4%
(Table 4).

CKD Cause Age group/year All ages

≥ 39 40 -60 ≥ 60  

No. % No. % No. % total %

DM 12 23.1 49 55 39 61.9 100 49

glomerulonephritis 22 42.3 14 15.7 0 0 36 18

HTN 1 1.9 7 7.9 11 17.5 19 9

Adult polycystic kidney disease 3 5.8 5 5.6 1 1.6 9 4

Autoimmune 5 9.6 4 4.5 0 0 9 4

Drugs 2 3.8 4 4.5 3 4.8 9 4

Stone 1 1.9 3 3.4 4 6.4 8 4

Reflux 3 5.8 0 0 0 0 3 2

Infection 0 0 0 0 1 0.5 1 1

Unknown 3 5.8 3 3.4 4 6.4 10 5

Table 4: Show relation between distribution percentages of patients according to cause of CKD and age groups.

Discussion
CKD is recognized as a global public health problem [5]. In this

study, CKD is more common in patients aged 40 years or more about
two third and about one third of them were aged ≥ 60 years (38.7%).
Other studies in India, Malaysia and Northwest of Ireland reported
that CKD-stages progressed with age [6-8]. Patients sex may be has an
effect upon CKD prevalence. In our series, CKD female patients were
more than male patients (113 to 91 respectively). Although it was not
statistically significant, but medically and epidemically it may signify
that sex can affect CKD prevalence. Our results support other reported
results by Singh et al. and others [6-8]. In general, in this study CKD
stage-III was the commonest CKD-stage in patient’s presentation
(34.8%) followed by stage-IV (20%) and then stage-V (13%). This
supported by study conducted in Bangladesh that reported CKD stage-
III was most common stage at presentation [8]. An Irish health system
study reported that majority of patients were classified having CKD
stage-III (90.1%) at presentation. In the contrary, it has been reported
CKD prevalence was only 17% in his studied series. Prevalence of CKD
stages-I, II, III, IV and V was 7%, 4.3%, 4.3%, 0.8% and 0.8%
respectively [6]. Other study conducted in Malaysia, patients presented
with ESRD (stage-V) (36.8%), stage-IV (18.4%), stage-II (10.5%),
stage-III 5.2% [7]. Furthermore, Wijewickrama et al. found most of
CKD patients (54%) had stage-V at presentation and only 13% of
patients series had stage-III at presentation [9]. Although, there are
studies reported nearly the same percentage of patients’ presentation in
our results, others reported different CKD stages at presentation. The
stage of CKD at patient presentation difference might be due to
medical services availability, patients care to their diseases and life
standard and economic status of some countries. On the other hand
patients aged ≤ 39 years, more than one third (38.5%) had CKD stage-I
and 15.4% had stage-III and 13.5% had stage-V at presentation.

Between age 40-60 years (43.8%) had stage-III and only 6.7% of
patients presented having stage-IV. In the contrary, patients aged >60
years were presented by eGFR corresponding to stage-I in (38%), in
stage-III, IV and V (22%) with significant difference of CKD-stage at
presentation according to age (P=0.0001). It seems that age has a
significant effect on the CKD-stage at presentation i.e. the severity of
CKD stage more in older patients at presentation. This could be due to
the chronicity and poor control of the underlying cause of the risk
factor. HTN may be both a cause and a consequence of CKD. In the
USA, an increase in either systolic or diastolic blood or both lead to
hypertensive renal changes that precipitate CKD and then to kidney
failure. Although it is not clearly stated whether HTN is the precipitant
for CKD or the CKD is the cause of HTN, but it is well established that
both are well related to each other. DM is one of the common diseases
in the world. Uncontrolled DM causes severe morbidity and it is one of
diseases that lead to death due to e.g. hypoglycemia, coronary heart
disease, blindness, stroke and renal failure etc. WHO report in 2016
revealed that DM was affecting 108 million in 1980, and increases
during 2014 to 422 million. 10 DM prevalence worldwide in adults
aged more than 18 years of age was 8.5% in 2014, and the increase in
DM prevalence more in middle and low income countries [10]. In
present study, DM reported in about 50% of the patients and HTN
recorded in about a fifth of the patients. A study conducted by Crew et
al. showed HTN was the second common cause of ESRD in the United
States of America. Other study conducted in North Africa HTN was
accounts for about 35% of causes [11]. Farag et al. reported that DM
and HTN are the predominant causes of ESRD in Egypt, Jordan,
Kuwait, Saudi Arabia, Tunis, Qatar, and UAE, while others as Saudi
Arabia, Bahrain and Kuwait, (WHO) reported that DM is the main of
CKD [12]. Singh, et al. and Wulandari et al. reported that in CKD
patients DM and HTN are major risk factors for CKD and renal
failure, additionally, Huda et al. found that factors as DM and HTN are
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increasing the existing burden of CKD [6-13]. In Japan, Iseki et al.
found that 40% of ESRD caused by DM [14]. A Sri Lankan study
results showed that DM followed by HTN are the most common cause
of CKD in general population especially in patients age ≥ 50 years
while GN was the commonest cause of CKD before the forth decade of
the age [9]. In the U.K, obesity and DM are the main etiological risk
factor for CKD and HTN as a risk factor for CKD is decreasing [15].
On the contrary, chronic glomerulonephritis was the commonest cause
of CKD followed by DM and HIV nephropathy [16]. Amoako et al.
showed that the leading causes of CKD were chronic GN (33%), DM
(22.2%), HIV associated nephropathy (4.4%), and the primary etiology
could not be ascertained in about 12.3% of cases [16]. In this study,
family history of CKD recorded in 52% of the study group. While El
Salvador study by, Orantes et al. reported family history of CKD was
positive in 21.6% of the study population [17]. In this series GN as a
cause of CKD reported in 18% of patients, while Samuel reported GN
Aboriginal children and young adults have increased risk of ESRD
mostly due to GN in people ≤ 40 years of age [18]. Samuel et al. report
agrees with the incidence reported with our results. Hence, DM and
HTN are the commonest risk factors for CKD and renal failure world-
wide in most of previous studies, while the results of the present study
revealed DM followed by GN then HTN. This difference could due to
ethnic origin, environmental factors or cultural habits or others as
genetic etc.

Conclusion
DM is the leading cause of CKD. GN is the second common cause

of CKD followed by HTN according to this cross-sectional study. Most
of patients presents after having CKD stage III. Therefore, early
detection of CKD, strict control and early detection of DM and other
risk factor as HTN and avoiding 1st and 2nd degree marriage is
essential to minimize the burden of CKD and its management cost.
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