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Many nephropathic insults are now considered as episodes of AKI [5]. There is increasing recognition of the cumulative
end-organ effects of multiple episodes of AKI and acknowledgment of the mutual relationships of AKI and CKD.

Many causes of AKI are common in disadvantaged populations [6-10]. They include hypotension, hypoxemia, vol-
ume contraction, dehydration, heat stress, inflammation, infections, run-of-the mill infections and sepsis, infections due to
region-specific diseases (malaria, dengue, HIV, leptospirosis, Ebola, etc.), injuries, obstetric calamities, rhabdomyolysis,
envenomations. They include toxicities from unregulated mainstream medicines, such as apalgesics, antibiotics, lithium,
contrast and chemotherapeutic agents. Time- or treatment-limited episodes of glomerulonephritis, interstitial nephritis and
vasculitis also qualify as AKI events, as do occurrences of urinary tract infection and urinary obstruction. Disadvantaged
population is often confounded with malnutrition.. Harmful physical exposures through poorly regulated work practices,
and through ecosystem contamination with toxic heavy metals, fertilizers, herbicides, pesticides and their adjuvants, ve-
hicles, contaminants, and breakdown products can also contribute to kidney injury, although effects are both acute and
chronic [11,12]. Furthermore, as people age, the more chronic effects of obesity, the metabolic syndrome, diabetes, hyper-
tension, and arteriosclerosis are increasingly likely to be superimposed. Against this high risk background, high levels of
stress are likely and quality health services are usually unavailable.

2 INEQUALITIES AROUND THE WORLD: LBW, PREMATURITY
AND THE HUMAN DEVELOPMENT INDEX (HDI)

The Human Development Index (HDI) is a composite measure of life expectancy, education, and per capita income, and
is one of several indicators used to gauge welfare of population, or potentially, quality of life [13,14]. Global rankings
are by individual values (Fig. 23.1A) against a standard of 1.0, and in four broad categories of low, <0.550; medium,
0.550-0.696; high, 0.697-0.8; and very high, >0.801 [15]. HDI improved in most countries from 1990 to 2014, but great
disparities remain. Measures which are correlated inversely with HDI include infant mortality, maternal mortality, and im-
paired childhood growth, or stunting [13,14], as well as the proportions of the population living in poverty, proportions in
vulnerable employment, and depth of the food deficit (the gap between needed and actual caloric intake), while public health
expenditures are lowest in the low HDI countries. Fertility rates per woman are higher in low HDI countries, and so too is
gender inequality. Gender inequality is a composite measure derived from proportions of babies born to adolescents, from
maternal mortality rates, proportions of girls/women with some secondary education, work force participation, and political
representation by women. It is a critical measure of the status of women, which reflects strongly on reproductive health.

Two vital gestational outcomes, the proportion of babies born with low birth weight (LBW) and proportions born
prematurely, are also inversely correlated with the HDI, as shown in Fig. 23.1B-C [16-18]. These are strong indicators of
maternal health and well-being before conception, as well as the course and characteristics of pregnancies themselves. For
the fetus they are powerful predictors of postnatal health status and early life mortality, and are also determinants of health
and mortality risk in adult life. Some recent data on LBW and prematurity are shown in Box 23.1 [17,18].

3 CAUSES OF LOW BIRTH WEIGHT AND PRETERM BIRTH

In developing countries, LBW and preterm birth are very often linked: most LBW is associated with preterm births, and
many growth-restricted babies are born preterm. In affluent countries however, lower rates of LBW and prematurity are not
always linked. While premature births produce LBW babies, some causes of premature labor can precipitate birth of a baby
that is not growth restricted in relation to gestational age [19-21].

The World Health Organisation (WHO) has produced, from metaanalysis of 895 studies, a summary of factors linked
to birth weight, gestational age, prematurity, and intrauterine growth retardation (IUGR) [22]. The report states that “well
established direct causal impacts on intrauterine growth include, (beyond infant sex), racial/ethnic origin, maternal height,
prepregnancy weight, paternal weight and height, maternal birth weight, parity, history of prior low birth weight infants,
gestational weight gain and caloric intake, general morbidity and episodic illness, malaria, cigarette smoking, alcohol
consumption, and tobacco chewing. In developing countries, the major determinants of IUGR are Black or Indian racial
origin, poor gestational nutrition, low prepregnancy weight, short maternal stature, and malaria. In developed countries,
the most important single factor, by far, is cigarette smoking, followed by poor gestational nutrition, and low prepregnancy
weight. In relationship to abbreviated gestation (preterm birth), only prepregnancy weight, prior history of prematurity
or spontaneous abortion, in utero exposure to diethylstilbestrol, and cigarette smoking have well established causal ef-
fects, and the majority of prematurity occurring in both developing and developed country settings remains unexplained.”
Additional reports cite, as reasons for poor fetal growth, extremes of maternal age (<20 years and >45 years), closely
spaced pregnancy, macro- and micronutrient deficiency, alcohol use, second-hand smoke, inflammation, maternal infec-
tions, vaginosis, chorioamnionitis, intrauterine hypoxia, eclampsia and preeclampsia, as well as stress, exhaustion, abuse,
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many growth-restricted babies are born preterm. In affluent countries however, lower rates of LBW and prematurity are not
always linked. While premature births produce LBW babies, some causes of premature labor can precipitate birth of a baby
that is not growth restricted in relation to gestational age [19-21].

The World Health Organisation (WHO) has produced, from metaanalysis of 895 studies, a summary of factors linked
to birth weight, gestational age, prematurity, and intrauterine growth retardation (IUGR) [22]. The report states that “well
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BOX 23.1 LBW [18] and Preterm Birth [17]

Definitions
LBW: <2500 g
Very LBW: <1 500 g
Prematurity: gestation <37 weeks
Moderate prematurity: gestation 28 to <37 weeks
Severe prematurity: gestation <28 weeks
Points to note.
LBW and preterm birth are closely associated and share many risk factors
Birth weight is measured in only about 60% of births globally, and in smaller proportions in Africa and India
In 2000, about 20.7 million babies worldwide were LBW
95% of LBW babies were born in developing countries
Most were born in SE Asia (>40 million in India) and Africa
Most LBW babies are also premature, <37 weeks, but other
factors can generate LBW in term babies
Recent rates of LBW ranged from 3% to 32%
Rates did not change much globally from 1990 to mid-2000s
Gestational age is recorded less frequently than birth weight
At least 15 million preterm births are recorded each year
More than 60% of preterm births occur in South Asia and sub-Saharan Africa
Fifteen countries account for 66% of the world’s preterm births. In descending order they are: India, China, Nigeria, Pakistan,
Indonesia, USA, Bangladesh, Philippines, Dem Rep of Congo, Brazil, Ethiopia, United Republic of Tanzania, Uganda, Sudan,
and Kenya
Rates of preterm birth are increasing in almost every country in which it is measured

violence, and poverty [16,23,24]. The extent to which effects of poverty and disadvantage are mediated through other
factors, needs ongoing study. Absent or deficient health services are also implicated. Furthermore, there is significant in-
tergenerational correlation of birth weight, which might be only partly environmental [25].

4 CHANGING DEATH RATES AROUND THE WORLD

The increase in chronic disease needs to be understood in the context of changing mortality; reductions in infant and child-
hood deaths result in expansion of the adult population, and longer life expectancy among adults increases the numbers and
proportions susceptible to chronic disease.

Over the last 100-150 years there has been an astonishing increase in life expectancy at birth, which, for millenia pre-
viously, had been relatively stable at <30 years (Fig. 23.2) [26]. Although it began at somewhat different times, increase
in life expectancy has occurred in all countries, continues steadily except in times of war, famine, epidemics, and major
catastrophes, and applies at every age except among the very old, as illustrated for the United Kingdom in Fig. 23.3 [271.
These changes have flowed from improved living and working conditions, sanitation, water supply, nutrition, and educa-
tion, as well as from prevention and treatment of infections, accident prevention, and better chronic disease management.

Fig. 23.4 shows the changes in life expectancy in a sample of countries over the last 53 years, and the current approximate
disparities among them [28]. This increase in life expectancy is an undisputed triumph, but it poses challenges, not only in
resource depletion, crowding, pollution, environmental degradation, and climate change, but also with problems of progres-
sive ageing. Among these, is a greater burden of chronic diseases, which increases with advancing age, and includes CKD.

Dramatic reductions in infant and childhood death rates have made a major contribution to these changes (Fig. 23.5)
[29]. The reductions in early life deaths (infant deaths at <1 year, early life deaths at <5 years) in recent years have ex-
ceeded the most optimistic expectations. They reflect general societal and public health improvements, better education
of girls and women, targeted programs to promote maternal, infant and childhood health, and altered mothering practices,
including “kangaroo mothering,” which is changing the previously grim prognosis of significantly LBW and premature
babies (<32 weeks) in low income settings into a high probability of survival [30]. The fall in infant mortality also reflects
better treatment and resuscitation of infants when they become sick, including interventions, such as oral rehydration
therapy, antibiotics, and hospital care.

However, rates of LBW and prematurity have been more resistant to change than early life mortality and have actu-
ally deteriorated in some settings (Figs 23.6 and 23.7) [31,32]. As discussed later, these will influence health and chronic
disease profiles.
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Reductions in infant and childhood deaths have been almost universal, but there are still marked differences among
countries, as shown for infant mortality in Fig. 23.8 [29,33], with a >50 fold range between the highest and lowest rates.
Thus, while most children worldwide are now surviving to adult life there is considerable scope for further improvement

in many countries.
Variation in rates of LBW are likewise striking, with > 14-fold disparity between the countries with the lowest and high-
est rates (Fig. 23.9) [18, 34,35]. However, as noted, rates of LBW and prematurity have been more resistant to improvement
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LBW and very premature babies are increasing; in many settings 80%-90% of babies born at 26 weeks, and 64% of those
of birth weight from 500 to 600 gm are surviving to discharge [24].

5 POSTNATAL HEALTH IN RELATION TO LBW AND PREMATURITY

The postnatal health of these vast waves of infant and children now surviving to adult life is shaped not only by their in-
creasing age, and features of their postnatal environment, but also by birth weight and prematurity profiles. As noted, these
have not improved over time as rapidly as early life mortality has fallen.

Forsdahl was the first to document, in Finnmark, that those of lower birth weight have accentuated susceptibility
to chronic disease and premature natural deaths as adults [36]; this was later confirmed by Barker et al. [37] and
subsequently supported by much other data. The phenomenon has been described specifically for cardiovascular
disease, hypertension, type 2 diabetes, the metabolic syndrome, lung disease, liver disease, and more recently, for
CKD [38-40]. This heightened risk is also manifest through broader sets of symptoms and syndromes [41]. Research
is defining common pathophysiologic mechanisms, common developmental pathways, common critical time periods
for several organ systems, and common markers and mediators of deficits associated with LBW and preterm birth
[42-44].

Johnson and Schoeni [41] found, in a US cohort born between 1951 and 1969, that both LBW and socioeconomic status
(SES) strongly and independently predicted poor health as recorded through a questionnaire and reflecting a wide variety
of conditions, at ages 39 to 58 years. They noted that the birth weight effect persisted after accounting for household, neigh-
borhood, number of siblings, and SES.

Power et al. in a commanding review [45], presented insights from a follow up of birth cohorts in Britain (at least
seven cohorts), Scotland, Ireland, Norway, Denmark, Europe (EUroCONET), the Netherlands, New Zealand, Australia,
and the Pacific. They confirmed the influence of birth weight, and discussed concepts, such as timing, critical periods,
programming, and various models (e.g., “chain of events models vs. accumulation of risk models”). They emphasize that
socioeconomic position (updated terminology) in both early life and in adult life, have separate impacts on various clinical
parameters.

Defreitas et al. [46], note the negative impact of prematurity on organs formed through branching morphogenesis.
These include, the kidneys, the lungs' vasculature, mammary glands, and endocrine organs, such as the pancreas.
They all have a similar critical period for development, which, like the nephrons, is limited to intrauterine life, maxi-
mized in the last trimester, and is interrupted by premature delivery. They note that elastin, which imparts elasticity
to the vascular tree, is laid down during angiogenesis in utero, and that its production after birth is negligible, Elastin
that is not formed, or is lost prematurely, is replaced by collagen and fibrosis, imparting a premature stiffness to the
macrovessels. Myocardial and ventricular hypertrophy is compromised. Development of microvessels or capillaries
is similarly timed and is compromised by preterm birth, with decreased density, termed “rarefaction,” leading to reti-
nopathy and insulin resistance. They note that premature birth is associated with endothelial dysfunction, and impaired
vascular remodeling, as confirmed by Visentin [43], which is linked to hypertension, hyperglycemia, and dyslipidemia,
and dysregulation of immune responses, inflammation, capillary integrity, hemostasis, and coagulation. Subclinical
indicators of endothelial dysfunction are inflammatory markers, including high C reactive protein, hyperuricemia,
and proteinuria. They too, cite the harmful effects of premature rapid transition from a low resistance, low pressure,
placental circulation to a high flow, high resistance systemic circulation, which notably impairs ventricular modeling
and hypertrophy, as well as impairing lung function and compromising kidneys. They allude to the various biomarkers
which flag compromise associated with prematurity (beta trace protein, NGAL, ADMA, etc.). They describe preterm
birth as precipitating a form of premature senescence and note that the shortened telomeres in people born signifi-
cantly preterm are compatible with this view.

While the effects of LBW and prematurity on cardiovascular disease, hypertension, diabetes, the metabolic syndrome,
liver disease, and potentially CKD, are now clear, their associations with lung disease are especially marked. Chronic
obstructive lung disease is ranked between three and four among the leading causes of death globally, and deaths due to
respiratory infections also rank very high [47], whereas kidney disease ranked 18th as a cause of death in 2010 [48]. The
manifestations of LBW and prematurity on lung disease progress from bronchopulmonary dysplasia in infants and children
through respiratory infections, respiratory failure, asthma, and then chronic obstructive lung disease in adults [49], and are
influenced by a variety of environmental factors at various stages of life [50,51]. Researchers have developed a plausible
scheme for expression of lung disease in the context of LBW and prematurity across the life course, which the renal com-

munity might well attempt to emulate [50].
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uated susceptibility to the usual forms of CKD associated with advancing age Mt

Reports in the 1 i i i
P ast 18 years have described various manifestations of the association of renal disease with LBW in a va

frequent or less persistent remissions in subjects treated for specific renal di
S pers : seases, an

?s;nl:;?:niisscglla\?di llln I;)Soglgatlog-'based cphorts followed frf)m birth, in subjects with t;pt:i gfjgeigz liillfITélellszI::: 0;3:3 in

. been,seriou 1 »and (1111 a variety of other f:ondltions. It is noteworthy that birth weights’ or early cﬁaterrpiﬁ y,tm

ke KDs y considered as facfﬂltators, in tl}e multideterminant context, of the disastrc;us problem of CII(l;i)n Si’”

vy fi}; healthu) among laborers in sevc?r‘al regions, including Central America and Sri Lanka [11,12], alth ’

: negatively i i
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7 DISADVANTAGED GROUPS WITHIN COUNTRIES AND REGIONS

In addition to variation in rates of LBW b i
io | : y country, there is often marked heterooeneitv i i i
2}; E_:thmcuy or location within countries and regions. Examples are shown in Fig%e;; 11?’) l[gih 7e3pr7Oportlons ) L'BW e
4 rican Americans have almost double the rates of LBW than Whites, while Mexicar.ls and C s ey SFates,
ave the lowest rates [73]. In two districts of the Czech Republic, the Roma population has 2\133 ail if.ld g mericans
T 4 times as many LBW
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births as the non-Roma population [76]. Among the 15 countries of mainland West Africa, there is a threefold range [34].
There is a fivefold range in rates of LBW among the 29 states of India, as well as marked differences by state in regions,
with the highest average rate (the Northern Region) and lowest average rates (the Northeastern Region), as shown in
Fig. 23.10A [75]. A number of hypotheses have been advanced for these disparities. Low SES, poor maternal, and prenatal
health and poor access to prenatal care are important, although there is a growing consensus that they do not fully account
for the phenomena [77-80]. High levels of women’s economic and social autonomy, as well as literacy, are recognised as
important protective factors in the northeast of India [75].

The differential in birth outcome measures between African Americans and Whites in the US widens with increas-
ing African American maternal age [81,82], and has been tentatively attributed to early and continuing deterioration in
African American maternal health over the life-course, “weathering,” which is mediated by racial discrimination and
allostatic load [81-86]. Furthermore, and perhaps counterintuitively, Collins et al. found that women with the highest
levels of education, who also report the highest levels of discrimination, have the highest proportion of very LBW
births [87]. However, US-born Mexican-Americans, one of the most disadvantaged populations, do not show “weath-
ering,” even with long-term residence in low-income neighborhoods [88], and they generally have lower rates of LBW
than US Whites [73]. This relative health advantage is attributed to social supports and other nurturing ethno-cultural
practices [89,90].

Infants born to first generation migrant mothers have higher birth weights than infants born in the maternal country
of origin [91], perhaps, in part, because healthier people have chosen to migrate [92]. However, birth weights in the sub-
sequent “more established” generations are not maintained at that level, which has been attributed to negative effects of
environmental factors and adverse experiences with acculturation in the adopted country. Outcomes were generally better
in those who live among a concentration of people of the same ethnic group [74,93-95].

8 SOME SUPPORTING OBSERVATIONS
8.1 The special case of Japan

Japan is an exception to the general associations of LBW and CKD with disadvantage. Japan has superb health statistics,
with a life expectancy in 2010 of 82.8 years [28] and one of the lowest infant mortality rates in the world (2 per 1000 live
births) [33]. However, it has surprisingly high rates of both LBW (10% in 2012) [34,35], and of renal failure, with an inci-
dence of RRT for terminal renal failure of 286 per million [96]. Low glomerular density seen on renal biopsies is compat-
ible with lower nephron endowment [97], and regional distribution of RRT incidence rates correlate approximately with
regional distribution of rates of LBW [98,99]. Exacerbations of LBW rates for a period in some regions were tentatively
attributed to policies of limiting recommended weight gain during pregnancy to <8 kg, which were intended to facilitate
delivery and reduce risks for gestational diabetes, preeclampsia, and hypertension [100].

8.2 Case study of remote-living Australian Aborigines

Falling infant mortality with improved survival to adult life, against a background of LBW, is a major determinant of the
changing health profiles of remote-living Aboriginal people in Australia. The trajectory of the Tiwi people of the Top End
of the Northern Territory illustrates the paradigm [101-104]. Before the 1950s, most babies were born in the bush and birth
weights were not recorded. When first recorded, starting in 1956, birth weights were very low, and infant and childhood
mortality were very high, with higher death rates in lower birth weight subjects (Fig. 23.11). Indeed, deaths of the “under
1557 constituted the majority of all deaths. Introduction of more systematic maternal and child health programs produced
a precipitous fall in early deaths, across the birth weight spectrum (Fig. 23.12A-B). In less than 30 years, the vast majority
of LBW Tiwi babies were surviving to adult life; the population structure was maturing, and the size of the Tiwi popu-
lation tripled within 50 years. However, the health of those who have survived to adult life fulfill the predictions of the
Barker hypothesis (Fig. 23.12C). Rates of albuminuria, levels of blood pressure, cardiovascular events, and hospitalizations
for chronic lung disease are all increased in LBW subjects, and rates of natural death are inversely correlated with birth
weights [37,104-106]. Natural deaths are increased twofold in LBW adults up to the age of 41 years [102] (Fig. 23.13).
The association with LBW in those adults is especially marked for pulmonary deaths, which is compatible with the ranked
order of cause of excess deaths in Tiwi infants and children [101]. However, renal deaths are also increased almost twofold
(Fig. 23.14). As management of other chronic diseases has improved, competing mortality has fallen and renal disease has
more opportunity to pursue its more indolent course to renal failure.
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FIGURE 23.11 Newborn remote Aboriginal babies with varying degrees of growth restriction, each compared with more robust newborns.
(A) Severely growth restricted. (B) Moderately growth restricted. (Personal communications, courtesy of Dr Alan Walker and Dr Sue Sayers, Royal

Darwin Hospital and Menzies School of Health Research, Darwin, Northern Territory, Australia.)
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(A) Severely growth restricted. (B) Moderately growth restricted. (Personal communications, courtesy of Dr Alan Walker and Dr Sue Sayers, Royal
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FIGURE 23.14 Hazard ratios (95% CI) for all-cause natural and primary causes of death by birth weight, <2.5 kg versus >2.5 kg, in adults
(15— < 41 years) (n = 889) from a remote Australian Aboriginal community. Note: Hazard ratios are calculated by the Cox proportional hazard
method, adjusted for year of birth and sex.

8.3 Evaluation of associations

There were insufficient data on screening programs to reliably assess relationships of population-based rates of CKD with
LBW. However, while acknowledging the incomplete data from more disadvantaged countries, CKD death rates as re-
corded in the 2013 Global Burden of Disease Report data appear to be higher in selected countries with a high proportion
of LBW [34,107,108]. This is demonstrated in Fig. 23.15 in a selection of countries, or groups within countries, that are
relatively homogeneous in ethnicity (=85% of the population are of a single ethnic classification [109])., Fig. 23.16 shows
some correlations between reported rates of LBW and incidence of people starting RRT, in selected settings [96]. Popu-
lations were only included if ethnicity was homogeneous [110], where there is relatively unrestricted access to RRT for

c

% 8 _* @ Jamaica

= 2

S =

3 R =0.5512

o

o]

c 7

g @ Barbados
E Singapore

S

o

5 | Colombia
. Q N

Q

=

©

hd

£

_8 Uzbekistan Austria @ Greece

o oK . Gen‘naﬂV: M Slovakia

outh Korea!

g 5 “ Ireland Polgnd g

@ - Denmarl Toatia.

5 @ Netherlands ® Hungary

- o @ France

D Norway

c Iceland

B @ :

X Finland

L2

c

IS — - .
c O

O T T T

5 4 6 8 10 12 14
Low birth weight (%)

FIGURE 23.15 Chronic kidney disease deaths, 2013 and low birth weight for sele.cted countries. Notes: Deaths were age-standardized to at
estimated 2013 standard world population using WHO 2001 methodology and United Nations Population Division data [108]. (Adapted from UNICEF
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people with terminal renal failure. Weaknesses in these analyses include use of recent rates of LBW, rather than historical
values, and inability to control for other factors, such as obesity, that influence renal failure risk. For RRT, they also include
its varied application of that treatment on clinical and other grounds. Nonetheless, there is a strong inverse relationship
between RRT incidence rates and recent LBW rates of the referent populations, which applies whether the high incidence
outliers (Australian Aborigines and African American) are included or excluded.

9 CONCLUSIONS

There is a strong argument that rates of LBW and preterm birth signal the degree of disadvantage in a population. Disad-
vantage negatively influences the growth and health of females and males who ultimately become parents, and the resulting
fetal growth restriction and premature birth in their offspring impair their health and increase their death rates, risks which
are transmitted over several generations. Improving health services continue to extend life beyond childhood and delay
death in adults, but the factors that drive LBW and preterm birth are deeply embedded over multiple generations, and their
mitigation is a much longer-term challenge.

The WHO review by Kramer [22] states that: “Modifiable factors with large effects on intrauterine growth or gesta-
tional duration should be targeted for public health intervention in the two settings, with an emphasis on IUGR in devel-
oping countries and prematurity in developed countries. Future research should focus on factors of potential quantitative
importance for which data are either unavailable or inconclusive. In developing countries, the most important of these for
intrauterine growth are caloric expenditure (maternal work), antenatal care, and certain vitamins and trace elements. For
prematurity, especially in developed countries, factors deserving further study include genital tract infection, antenatal care,
maternal employment and physical activity, and stress and anxiety.”

CKD is only one of several conditions whose expression is facilitated by poor early beginnings. Indeed, the popular
interpretation of CKD as a multiplier of the expression of other comorbidities [111] could merely reflect their shared early
life risk factors. However, CKD is the only condition for which, in first world environments, a treatment is widely applied
to prolong life for persons with end organ failure. The costs of such treatment are out of reach for developing countries,
and pose severe budgetary burdens in some countries where RRT is now freely available. Primary prevention and prompt
diagnosis and treatment of established disease to reduce its progression are clearly the best investments. These interven-
tions must be incorporated within programs to address chronic diseases more broadly.

The associations of LBW and preterm birth with CKD have many implications. In a plausible example, DeFreitas et al.
[46] predict that a person with nephropenia from the neonatal period, manifest as impaired kidney function by the age of 2,
might develop renal failure by age 40 years, losing 3040 years of life expectancy. The speculation by Barker and Lackland
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[112] that different birth weight profiles could drive substantial differences in CKD rates among populations has proven
prophetic. Investigation of the relevance of such associations to conditions such as CKDu seems wise, and could more
broadly influence public health interventions than a selective focus on work related factors or the environment [11,12]. Taal
and Brenners recommend that birth weight, where available, should be considered in evaluation of every CKD patient and,
additionally, in all potential living kidney donors [113]. Development of CKD in living Aboriginal related kidney donors
within a few years of donation [114] demonstrates the risk of underestimating modest degrees of nephron deficiency, and
the inadequacy of current techniques to define that condition. There is a clear imperative to develop noninvasive imaging
techniques to define nephron number, and assess its adequacy in the context of age and current size, for clinical and epide-
miological purposes, and to better understand kidney pathophysiology. ‘
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[112] that different birth weight profiles could drive substantial differ(?gces in CKD rates among Sp(:glsliat;cl)lr(lis Clzifl grrcl)l\:;g
prophetic. Investigation of the relevance of such associations to conditions such as CKDu S}fem Vimm;lent 9 5
broadly influence public health interventions than a sel'eic]tjlve f;)lcus1 :1)2 work Tzlate:li ifj(;t::lsu Zii to If cf;levery T pa’tient ey
and Brenners recommend that birth weight, where available, should be consi ered in ¢ e el relatod Kidney donors
additionally, in all potential living kidney donors [1 13].'Development .Of CKD in living Aborig i fefis:
ithi s of donation [114] demonstrates the risk of underestimating modest.degrees of nephror iciency, a

t‘;/lleﬂililzgeiﬁg; ?)If current techn[iques to define that condition. There is a clear imperative to ievif:pfsfﬁizv;nizgig;g_
techniques to define nephron number, and assess its adequacy in the context of age and current size,

miological purposes, and to better understand kidney pathophysiology.
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