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Abstract

Non-communicable diseases (NCD) are rising throughout
the globe over the last few decades. Developing countries
bear the worse burden of these NCD. Similarly, low birth-
weight is increasing around the world where most of this
prevalence commonly seen in the developing countries but
as well in the well-developed countries where advancement
of health care managed to increase the survival of the very
low birthweight babies.

In recent years, there has been great interest in the early de-
velopment of the foetus and the impact of growth during the
gestational period on the development of diseases in later life,
and in particular that termed a ‘critical period’. The ‘critical peri-
od’ of growth of the kidney is the rapid growth period that starts
from the ninth week of gestation onwards, which is determined
by rapid cell division. Disproportionate growth of different or-
gan systems in utero can occur because different tissues have
different critical periods of growth at different times.

LBW, which reflects adverse effects on development in the
uterus, contributes to this phenomenon of disease program-
ming in early life. Itis not only the presence or absence of genes
that control our destiny, but the way in which gene expression
may be permanently changed by, for example, the nutritional
environment in early life. Many epidemiological findings sug-
gest that the risk of disease in adult life is programmed, and/or
imprinted by the environment encountered before.

The role of small size at birth with low number of cells may
contribute to various NCD problem. Post-natal environmen-
tal factors further compound such a metabolic demand on
body organs that lead to various organ function being over-
whelmed with increase in metabolic rate. Hence this leads
to increase demand upon various structures, such as neph-
ron with hyperfiltration, organ dysfunction ensues. Hence,
an early strategy health program is of great importance to
be instituted to detect major risk factors which may arise
early in life in those with LBW and or prematurity.

Introduction

Non-communicable Chronic diseases, such as diabe-
tes, high blood pressure and kidney disease, are increas-
ing rapidly in many populations globally. Poverty and
socio-economic disadvantage, together with lifestyle
and dietary changes are significant contributing factors
[1,2].

Thrifty hypothesis proposes that type 2 diabetes
mellitus (T2DM) and numerous components of meta-
bolic syndrome consequence from derisory intrauterine
environments for best fetal growth. Numerous studies
have confirmed an increased risk of diabetes or im-
paired glucose tolerance in relation to low birthweight
(LBW) [3]. In spite of number of critics, thrifty pheno-
type has modulated an important role for genetic fac-
tors in the aetiology of T2DM and concluded that “envi-
ronmental, undoubtedly nutritional factors operating in
early life play a chief causative part in T2DM and other
components of metabolic syndrome.

Barker, et al. stated that T2DM and high blood pres-
sure have a shared origin during growth in sub-optimal
development in utero, and that syndrome X ought to be
called “the small-baby” syndrome [4]. It is proposed that
the association between LBW and various metabolic
syndrome components including diabetes development
in adulthood reflects the long-term effects of decreased
growth of the endocrine pancreas cells, kidney cells and
other tissues in utero, which may be a consequence of
maternal undernutrition.
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Table 1: NKF-K/DOQI classification of the stages of chronic kidney disease (CKD).

Stage GFR (mL/min/1.73 m?) Description Action plan’

1 290 Kidney damage with normal or increased  Treat primary and comorbid conditions
GFR Slow CKD progression, CVD risk reduction

2 60-89 Kidney damage with mild reduction of GFR Estimate rate of progression of CKD

3 30-59 Moderate reduction of GFR Evaluate and treat complications

4 15-29 Severe reduction of GFR Prepare for kidney replacement therapy

5 < 15 (or dialysis) Kidney failure Kidney replacement therapy

NKF: The National Kidney Foundation; K/DOQI: Kidney Disease Outcomes Quality Initiative; GFR: Glomerular Filtration Rate
(millilitres per minute per 1.73-meter square of body surface area); CVD: Cardiovascular Disease. *The actions that are listed in
the more severe stages of CKD also include actions from less severe stages.

plications of CKD. Kidney failure (CKD stage 5) is defined
as either 1) GFR < 15 mL/min/1.73 m?, or 2) need for
the initiation of kidney replacement therapy (dialysis or
transplantation).

People with normal kidney function have nephron
mass more than that necessary to maintain a normal
glomerular filtration rate (GFR = 90 ml/min). Thus, with
progressive loss of kidney mass, that loss initially is the
kidney reserve, which is not reflected by a rise of serum
urea and serum creatinine levels or in a disturbance of
homoeostasis. If the progression continues, this stage
is followed by kidney insufficiency, which is associated
with mild elevation of serum urea and creatinine levels
and mild symptoms, including nocturia and fatigability.
With further progression, kidney failure ensues. This
stage is characterised by apparent abnormalities of kid-
ney excretory function, including disturbances in water,
electrolyte and acid base metabolism.

Magnitude of the chronic diseases

In Oman, the incidence and prevalence of CKD is in-
creasing progressively overtime. The incidence of ESKD
on RRT was 21, 75, and 120 per million population in
1983, 2001, and 2013, respectively. Similarly, the preva-
lence of ESKD was 49, 916, and 2386 in 1983, 2001, and
2013 respectively [1,2]. As of 2013, the USRDS report-
ed that the lowest treated ESKD incidence rates ranged
from 45 to 96 PMP in Bangladesh, Russia, Estonia, Iran,
Iceland, Ireland, Finland, Switzerland, and Scotland. This
is lower than the incidence rate of 120 PMP calculat-
ed for Oman in 2013. However, other countries such
as Taiwan, the Jalisco region of Mexico, and the United
States reported the highest incidence of treated ESKD,
at 458, 421, and 363 PMP, respectively. Similarly, the
incidence and prevalence of end-stage kidney disease
(ESKD) in Australia has been increasing over the past
decade, with an overall increase of 7% and 6% respec-
tively. In 1991, there were 57 new cases per million, and
by 2003 it had increased to 98 new cases per million.
There were 13,625 patients (685 per million) receiving
kidney replacement therapy at 31 December 2003. Of
these, 5,951 (299 per million) had a functioning kidney
transplant, and 7,674 (386 per million) received dialysis
treatment. In 2003, the intake varied from 262 per mil-
lion populations in the Northern Territory to 75 per mil-
lion in Tasmania. This was an increase of 3% from 2002,
and the number of patients increased in all states [6-9].

Continued worsening of kidney function is followed
by the ‘uremic syndrome’, which includes multiple dys-
functions of major organ systems in addition to the ab-
normalities of excretory function described. Finally, end
stage kidney disease (ESKD) appears, at which time the
remaining kidney function is unable to sustain normal
body function. Kidney replacement therapy (dialysis
or transplant) is required. Recently, this last stage is
termed stage 5 where GFR < 15 ml/min. Table 1 shows
the stages of chronic kidney disease (CKD) as classified
by Kidney Disease Outcomes Quality Initiative (K/DOQI)
of the National Kidney Foundation (NKF) [5].

The NKF-K/DOQI work group defined CKD as the
presence of kidney damage or GFR < 60 mL/min/1.73
m? for 3 months or more, irrespective of diagnosis (Ta-
ble 1). Kidney damage is usually identified by the pres-
ence of markers of disease that are present in blood,
urine, or imaging studies, rather than by kidney biopsy.
The CKD guidelines emphasize persistent proteinuria as
a particularly important marker of kidney damage. The
rationale for including individuals with normal GFRs is
that substantial kidney damage often occurs before this
pivotal component of kidney function declines, and that
these individuals are at increased risk for adverse out-
comes of CKD. The rationale for including individuals
with GFR < 60 mL/min/1.73 m? without any other evi-
dence of kidney damage is that reduction in kidney func-
tion below this level represents loss of at least 50% of
normal kidney function, a level at which the prevalence
of complications of CKD beginsto increase. The 5 differ-
ent CKD stages shown in Table 1 generally correspond to
both the severity and the nature of the expected com-
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Earlier stages of chronic kidney disease (CKD) are
more prevalent as the tsunami of NCD spreading through
the world and may be even more costly than ESKD. In
Oman, one percent of population aged 40 years and
over have severe renal failure (GFR < 30 mls/min/m?),
9% have moderate renal failure (GFR 30- < 60 mls/min/
m?2) and 29% have mild renal failure (GFR >= 60 and <=
90 ml/min/m?) [2]. Projections based on data from the
Australian Diabetes, Obesity and Lifestyle Study (Aus-
Diab) suggest that 1.4 million Australian adults (11.4%
of the non-institutionalised population) had CKD stages
3-5 in 2000 [9]. For the 99% with CKD who were not
receiving dialysis or had not had a transplant, two major
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Table 2: Criteria for the definition of chronic kidney disease (CKD).

A patient has CKD if either of the following criteria are present:
1. Kidney damage for 3 months, as defined by structural or functional abnormalities of the kidney, with or without decreased
GFR, manifested by 1 or more of the following features:

» Abnormalities in the composition of the blood or urine

» Abnormalities in imaging tests

» Abnormalities on kidney biopsy

2. GFR < 60 mL/min/1.73 m? for for =2 3 months, with or without the other signs of kidney damage described above.

*GFR: Glomerular Filtration Rate.

Table 3: Prevalence of chronic diseases as reported by the  32.1%, and 46% in 1983, 2001, and 2013 respectively
1999 AusDiab study. [1,2,13]. Also, in Australia, the main causes were diabe-

Females% Males% Overall%  tes (32%), glomerulonephritis (24%) and hypertension

BMI, kg/m? (14%) [14]. As shown in Table 3 the prevalence of diabe-
- Over‘fveight (25-29.9) 30'2;% 48'2:/" 39'1:/“ tes in the Australian population aged 25 years and old-
IF%STGS;EY (2 30) f;goﬁ 13;02 fggoﬁ er was 7.5%: 8.0% for males and 7.0% for females. The
: : : : prevalence of diabetes rose from 2.5% in people 35 to

Type 2 diabetes 7.0% 8.0% 17.5% 44 years to 23.6% in those over 75 years and over. The
Hypertension = 140/90 27.1% 30.6% 28.8% B . . o
mmHg prevalence of impaired glucose metabolism (being ei-
Cholesterol = 5.5 mmol/l 51.2% 51.1% 52.2% ther impaired glucose tolerance or impaired fasting gly-
GFR, ml/min/1.73 m?2 caemia) in the population was 16.3%: 17.3% for males
< 60 ml/min/1.73 m?2 9.3% 13.0% 11.2% and 15.3% for females [15,16]. In Oman, the distribu-
30-59 ml/min/1.73 m? 9.1% 12.6% 10.9% tion of chronic diseases and related risk factors among
< 30 ml/min/1.73 m? 0.3% 04% 0.3% the general population is similar to that of industrial-

AusDiab: The Australian Diabetes, Obesity and Lifestyle Study;  ized nations: 12% of the population has diabetes, 30%

BMI:.Body Mass Index; IFG: Impaired Fasting C_Elucgse; IGT:  is overweight, 20% is obese, 41% has high cholesterol,
Impaired Glucose Tolerance; GFR: Glomerular Filtration Rate. and 21% has the metabolic syndrome [17].

consequences have become apparent: increased risk of The prevalence of being mildly overweight (BMI 25-
developing ESKD and increased cardiovascular risk com-  29.9 kg/m?) was 39.1%: 48.2% for males and 30.2% for
pared with the normal population. Both of these risks  females. The prevalence of obesity (BMI = 30 kg/m?)
are associated with a progressive increase in mortality  was 20.5%: 19.1 for males and 21.8% for females. The
rate through successive stages of CKD, as was demon-  prevalence of hypertension was 28.8%: 30.6% for males
strated in a longitudinal study of subjects in a large  and 27.1% for females. The prevalence of elevated total
health maintenance organisation in the United States cholesterol (> 5.5 mmol/l) was 51.2%: 51.1% for males
(figures represent 5-year mortality rates): no CKD, and 51.2% for females [15,16].

10.2% £ 0.5%; stage 2, 19.5% t 1.9%; stage 3, 24.3% +
0.8%; stage 4, 45.7% + 3.5% [10]. Indeed, overwhelm-
ing evidence now shows that CKD is an independent risk
factor for cardiovascular disease and should be added
to the list of “traditional” risk factors [11].

Essential hypertension is multifactorial in origin, with
both genetic and environmental components interacts
together to. Numerous epidemiological studies have
found that LBW is linked with increased blood pressure
throughout life including infancy [18], childhood [19-

There are problems in classifying ‘causes’ of CKD and  21], childhood-adult [22-25] and adult life [3,26,27]. The
ESKD. Current classification systems were developed to  probability of an hostile outcome is significantly ampli-
classify ESKD cases accepted onto RRT.InOman, allcases  fied in those born with LBW, who later grow as obese or
with ESKD and those on RRT are reported mandatory  an increased ponderal index (weight x 100] + [length?]).
to a central office. However, CKD is not yet reported  On the other hand, those born with LBW, who continue
on a mandatory basis. The three main Registry groups  to be small or thin, are comparatively spared in term
United States Renal Data System (USRDS), Australia  of metabolic demand in adult life [28]. Various mecha-
New Zeeland (ANZDATA), and European (EDTA) have nisms interaction in the pathophysiology role of the as-
some variation in the coding systems used but they can  sociation between body-size and elevated blood pres-
be grouped [12] as shown in Table 2. sure. Firstly, obesity and central body fat mass damages
microvascular function that, in turn, may leads to the
development of hypertension. Secondly, obesity leads
to an increase secretion of inflammatory indicators such
as adipokines and cytokines, in addition to the rise of
C-reactive protein (CRP) levels; a marker of inflamma-
tion which restrict the normal physiological process,
leading to high blood pressure [29-32].

The three main causes of kidney disease in Oman
were diabetes, hypertension and glomerulonephritis.
During 2013, diabetes was the leading cause of ESKD
(46%), followed by hypertension (22%), and chronic
glomerulonephritis (18%) [1,2,13]. Among patients with
ESKD on renal replacement therapy (RRT), a progres-
sive rise was seen in diabetic nephropathy, with 5.8%,
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The beginning (in utero) the early development of the foetus and the impact
of growth during the gestational period on the devel-
opment of diseases in later life, and in particular that
termed a ‘critical period’. The ‘critical period’ of growth
of various organs including the kidney is the rapid
growth period that starts from the ninth week of gesta-
tion onwards, which is determined by rapid cell division.
Disproportionate growth of different organ systems in
utero can occur because different tissues have different
critical periods of growth at different times.

The first, in utero, environment is very important in
determining the subsequent risk of the development of
chronic diseases [33-35]. LBW, which reflects adverse
effects on development in the uterus, contributes to
this phenomenon of disease programming in early life.
It is not only the presence or absence of genes that con-
trol our destiny, but the way in which gene expression
may be permanently changed by, for example, the nu-
tritional environment in early life. Many epidemiologi-
cal findings suggest that the risk of disease in adult life  The effect of undernutrition
is programmed, and/or imprinted by the environment

encountered before Undernutrition, occurring for whatever reason,

slows cell division, either as a direct effect or through

Birthweight classification altered concentrations of growth factors or hormones,
A small for gestational age infant is any infant whose ~ @nd may permanently reduce the number of cells in par-
birthweight is below the 10™ percentile for gestational ~ ticular organs [39,40]. A less than optimal diet in preg-
age, whether premature, full term, or post mature [36].  hancy can induce foetal adaptations that include per-
Despite their small size, a full-term small for gestational ~Manent alterations to cell numbers and type within key
age (SGA) infant does not have the problems related to ~ Organs and subsequent modulation of gene expression

organ system immaturity that the premature infant has. ~ [41]. Undernutrition can have persisting defects, which
include reduced cell numbers in tissues and organs,

modified organ structure, selection of particular clones
of cells and altered settings of key hormonal axes.

LBW may be due to intra-uterine growth retardation
(IUGR), prematurity, or both; epidemiological studies do
not always separate the two conditions. LBW is a key in-
dicator of health status throughout the world. Prematu- The embryonic kidney
rity is defined as a gestational age of less than 37 weeks.
LBW is defined as a birthweight less than 2,500 grams.
Babies weighing less than 1,500 grams are categorized
very low birthweight (VLBW) and those less than 1,000
grams as extremely low birthweight (ELBW). IUGR is de-
fined as a birthweight below the 10* percentile for gesta-
tional age [36]. There are different types of IUGR, but the
most common is type 2, which is characterised by a dis-
proportionately large head, small abdominal viscera, and
a lack of subcutaneous fat. The association between birth  Nephron development
phenotype and adult disease extends across the normal
range of birth size, suggesting that even subtle influenc-
es, as reflected in the normal range of birthweights, are
sufficient to alter the propensity for adult disease.

Human embryonic kidneys develop in three consec-
utive structures: the pronephros, mesonephros, and the
metanephros. The pronephros disintegrates and the me-
sonephros and metanephros then link, as the vestiges
of the mesonephros form the ureteric bud that induces
development of the kidney from the metanephric cap.
A complex hormonal action causes nephron branching
that culminates in final nephron formation [42].

Nephron development starts early in gestational life.
The nephrogenesis process is completed by the 36th
week of gestation, after which no more nephrons form
(Figure 1). Approximately 60 per cent of nephrons de-
The barker hypothesis velop during the third trimester of pregnancy [43-45].
Nephron generations arise one after another as new
branches of the ureteric tree form and progress to-
wards the periphery of the mesenchymal mass. Since
this process continues until the 36" gestational week,
it has been suggested that a suboptimal intrauterine
environment and a pre-term birth, (both of which are
associated with LBW), might adversely affect nephron
development [46] (Figure 2).

The Barker hypothesis states that there is an associ-
ation between LBW and the development of hyperten-
sion and cardiovascular disease in adult humans [33]. It
asserts that adverse factors encountered during foetal
life have the dual effect of perturbing prenatal growth
patterns and establishing a pre-susceptibility to major
disease in adult life. Barker and colleagues found a simi-
larity between the geographical distribution of mortality
from cardiovascular disease in England and Wales and In full-term pregnancy, LBW, caused by delayed foe-
a pattern of maternal and neonatal mortality [37,38]. tal growth, is often accompanied by a decrease in the
They also demonstrated an association between those  number of nephrons (20%-35%) [45,47,48]. The interac-
with the lowest weight at birth, or at 1 year of age, and  tion between the effect of perinatal influences and clas-
deaths from ischaemic heart disease in later life. sic postnatal risk factors is still far from clear. With age-
ing, prenatal influences could act to amplify the effects
of classic risk factors. Multiple factors during pregnancy
In recent years, there has been great interest in and perinatal period appear to affect organogenesis.
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Figure 1: Linear regression analysis of nephrogenic zone width versus gestational age in female (O) and male from 20 to 41
weeks of gestation [74].
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Subsequently, these may translate and pre-set these ef-
fects, such as low nephron number and dyslipidemia, to
being more likely to have a variety of health problems
such as hypertension, and cardiovascular or kidney dis-
ease at puberty and adulthood.

High Blood Pressure

Researchers have examined the kidneys of patients
who had primary hypertension and died in accidents
[49]. The researchers reported that the nephrons num-
ber was reduced in Caucasian patients with primary hy-
pertension. It is not only a decreased nephron number
that is responsible for hypertension, but the actual com-

Al Salmi and Hannawi. Int J Pediatr Res 2018, 4:042

pensatory maladaptive changes that occur within neph-
rons when nephrogenesis is compromised. In addition,
the inverse association between birthweight and sys-
tolic blood pressure is amplified with age, with longitu-
dinal blood pressure measurements during adulthood,
and the association was mostly accounted for by cur-
rent weight [26,28,50,51]. The observation on the age
augmentation of the consequence of birthweight shows
that the foetal programming and the increasing load of
unhealthy lifestyle behaviours affect the development
of adult hypertension in a synergistic way [52]. There
are suggestions that ethnicity may adjust the associa-
tion between measures of body size and blood pressure
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Figure 2: The relationship between the number of nephrons and birthweight in humans.
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[53]. Ethnic differences in these associations might be
due to differences in body composition, a parameter
frequently compared between ethnic groups.

Glucose Disorders and Insulin

The “thrifty hypothesis” suggests that insufficient
nutrition drivers the foetus to develop resistance to an
insulin-stimulated uptake of glucose in late life [54-59].
This inverse relationship between LBW and, impaired
glucose tolerance and elevated serum insulin, occurs
across a whole range of ages and in both sexes and ra-
cial backgrounds [3,58-63]. It may be determined by a
genetic defect in insulin action that manifests itself in
utero as reduced growth, and in later life as an impair-
ment of an insulin-stimulated uptake of glucose espe-
cially with higher body size than that sensed in early
life. In this setting it is projected that the ill-nourished
mother essentially gives the foetus a forecast of the nu-
tritional environment into which it will be born. Various
metabolic processes and pathways are set in motion,
leading to a postnatal metabolism adapted to survive
the conditions of poor nutrition. The adaptations only
become detrimental when the postnatal environment
differs from the mother’s forecast, with an overabun-
dance of nutrients and consequent obesity [60].

Cardio-Vascular Disease

Also, researchers found that there is a significant and
specific inverse relationship between birthweight and
the risk of cardiovascular (CVD) in adulthood [64-67]. In

Al Salmi and Hannawi. Int J Pediatr Res 2018, 4:042

humans, reduced growth before birth is also associated
with altered left ventricular mass [68], with IUGR foe-
tuses having a larger heart relative to their body weight
[69]. Left-ventricular-hypertrophy (LVH) in adulthood is
also linked with harmful CVD outcomes [70]. These re-
lationships demonstrate the importance of early child-
hood conditions for later-life outcomes.

Researchers review of 16 observational studies re-
ported that a 1 kg higher birthweight being associated
with a 10-20% decrease in risk of subsequent ischemic
heart disease [64]. The prevalence of coronary heart dis-
ease (CHD) is associated with low infant weight within
each social class and in both smokers and non-smokers
in men born during 1920-30 in Hertfordshire in England
[71]. In the same study of men born in Sheffield found
that individuals who were small at birth were at higher
risk for CVD, and the trends were paralleled by similar
trends in its major risk factors, namely hypertension
and non-insulin-dependent diabetes [4].

There are many reports that LBW, < 2.5 kg, predis-
poses to many diseases including hypertension, dia-
betes, cardiovascular diseases and kidney diseases.
However, most previous studies found a significant
relationship when adjustments were made for body
mass index (BMI) or current body weight [72,73]. Many
of these studies that had examined the effect of birth-
weight on the development of chronic diseases were
done in selected populations. Also, they were based on
a localized national geographical location, ethnicity, and

e Page 6 of 9 e



https://doi.org/10.23937/2469-5769/1510042

DOI: 10.23937/2469-5769/1510042 ISSN: 2469-5769

or by professional status. None had looked at a cluster scapes. Iran J Kidney Dis 11: 263-270.
of these diseases in a nationally representative popu- 2. Allsmaili F, Al Salmi I, Al Maimani Y, Metry AM, Al Marhoo-
lation. Therefore, there is a need for each population bi H, et al. (2017) Epidemiological transition of end-stage
to evaluate the effect of in utero programming on the kidney disease in Oman. Kidney Int Rep 2: 27-35.
development of NCD. Most importantly, in developing 3. Curhan GC, Willett WC, Rimm EB, Spiegelman D, Asch-
countries and in our region in particular where the NCD erio AL, et al. (1996) Birth weight and adult hypertension,
- - diabetes mellitus, and obesity in US men. Circulation 94:
has reached a stage of epidemic. 3246.3250.

Varlo.us_ metapollc rlsk.factors such as obesity, diabe- 4 Barker DJ, Hales CN, Fall CH, Osmond C, Phipps K, et al.
tes, dyslipidaemia and high blood pressure have been (1993) Type 2 (non-insulin-dependent) diabetes mellitus,
related to low birthweight. These metabolic risk factors hypertension and hyperlipidaemia (syndrome X): Relation
act negatively on the nephrons and various other vascu- to reduced fetal growth. Diabetologia 36: 62-67.
lar structures that already being compromised as a con- 5. Hogg RJ, Furth S, Lemley KV, Portman R, Schwartz GJ,
sequence of low birthweight. This risk multiplications of et al. (2003) National Kidney Foundation’s Kidney Disease
LBW tend to deteriorate organ function more progres- Outcomes Quality Initiative clinical practice guidelines for

ivel h . h as the kid Th . chronic kidney disease in children and adolescents: evalu-
SIVEly as s °}’V” In organ suc . as the kianey. esg vari ation, classification, and stratification. Pediatrics 111: 1416-
ous metabolic factors double impacts further deteriorate 1421,

that already reduced number of nephrons and hence

. . . . . 6. Mathew T (2004) Addressing the epidemic of chronic
further deterioration in kidney function leading to vari- ( ) J P

kidney disease in Australia. Nephrology (Carlton, Vic 9:

ous metabolic deterioration and abnormalities including S$109-S112.
proteinuria and CKD. This continues in a vicious cycle of 7. McDonald S, McCredie M, Williams S, Stewart J (2005)
further reduction in nephron and worsening proteinuria Factors influencing reported rates of treated end-stage re-
that end up with end-stage chronic kidney disease. The nal disease. Adv Chronic Kidney Dis 12: 32-38.
same vicious cycle of deterioration occurs among other 8. McDonald SP, Russ GR, Kerr PG, Collins JF (2002) ESRD
organs as the metabolic demand of the body increases in Australia and New Zealand at the end of the millennium:
with obesity and higher metabolic demand. A report from the ANZDATA registry. Am J Kidney Dis 40:
C lusi 1122-1131.
onciusion
9. Chadban SJ, Briganti EM, Kerr PG, Dunstan DW, Welborn
The role of small size at birth with low number of TA, et al. (2003) Prevalence of kidney damage in Australian
cells may contribute to various NCD problem. Post-natal g‘i‘g‘ﬁszs;rgg AusDiab kidney study. J Am Soc Nephrol 14:

environmental factors further compound such a meta-
bolic demand on body organs that lead to various organ  10.Keith DS, Nichols GA, Gullion CM, Brown JB, Smith DH

function being overwhelmed with increase in metabolic (2004) Longitudinal follow-up and outcomes among a pop-
rate. Hence this leads to increase demand ubon various ulation with chronic kidney disease in a large managed care
: P organization. Arch Intern Med 164: 659-663.

structures, such as nephron with hyperfiltration, organ
dysfunction ensues. Hence, an early strategy health pro- ' Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY (2004)
y ’ ’ y 8y P Chronic kidney disease and the risks of death, cardiovascular

gram is of great importance to be instituted to detect events, and hospitalization. N Engl J Med 351: 1296-1305.
major risk factors which may arise early in life in those

. . . . 12. Mai P, A L, GellertR, H, Buccianti
with LBW and or prematurity. The logistic and finan- aisonneuve godoa L, Gellert R, Stewart JH, Buccianti

G, et al. (2000) Distribution of primary renal diseases lead-

cial requirement may not be huge to put such a strat- ing to end-stage renal failure in the United States, Europe,
egy forward but definitely this strategy would in long and Australia/New Zealand: Results from an international
term delay or even ameliorate the progressive rise of comparative study. Am J Kidney Dis 35: 157-163.

NCD. Hence, endorsing healthier lifestyles, body weight,  13. Al Alawi I, Al Salmi I, Al Mawali A, Al Maimani Y, Sayer JA
blood pressure and enhancing the family physicians’ (2017) End-stage kidney failure in Oman: An analysis of
capability should be required to reduce the burden of registry data with an emphasis on congenital and inherited

NCDs. Findings of various risk factors at early post-natal renal Diseases. Int J Nephrol.

life, such as proteinuria and treatment with angiotensin ~ 14. Excell L, McDonald S, Chang S (2006) New patients com-
converting enzyme inhibitors, will help to better man- rznoeong'”g treatment in 2005. ANZDATA Registry Report
age this subset of our population that is increasing pro- '

gressively with advancement of medical care for small ~ 15.Briganti EM, Shaw JE, Chadban SJ, Zimmet PZ, Welborn

. o . TA, et al. (2003) Untreated hypertension among Australian
babies. Therefore, it is prudent to follow these children adults: The 1999-2000 Australian Diabetes, Obesity and

by their famlly phySiCianS in at least a yearly basis to ex- Lifestyle Study (AusDiab). Med J Aust 179: 135-139.

amine their various risk factors and provide an educa- ,
tional strategy from an early life in abide to ameliorate 16. Cameron AJ, Welborn TA, Zimmet PZ, Dunstan DW, Owen
gy Y N, et al. (2003) Overweight and obesity in Australia: The

their pre-set disease evolution. 1999-2000 Australian Diabetes, Obesity and Lifestyle
Study (AusDiab). Med J Aust 178: 427-432.
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