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ABSTRACT

The methodology is described in detail for the population-based Isle of
Youth Study (ISYS) for epidemiological evaluation of CKD associated
with cardio-cerebral vascular disease, arterial hypertension, diabetes
mellitus, and other risk factors.

Background Chronic kidney disease emerges as an important and
growing global health problem associated with an increase in the inci-
dence and prevalence of the above mentioned diseases.

ISYS Objectives Ascertain CKD morbidity and its relation to chronic
vascular diseases and other risk factors in whole population of Cuba’s
Isle of Youth special municipality.

Method 96.6% of the Isle of Youth’s total population (80,117 inhabitants)
was studied, all ages and both sexes, November 15, 2004-April 30,
2006. The public was offered general information on the objectives and
benefits of the study, and participants provided informed consent. Active
screening was performed via personal interview questionnaire and urine
sample to determine markers of kidney damage: proteinuria and hema-
turia (Combur-10-Test) and microalbuminuria (Micral-Test), according to
a diagnostic algorithm. For those testing positive for any marker, serum
creatinine was studied and glomerular filtration rate (GFR) calculated — in
adults by Cockcroft-Gault and Modification of Diet in Renal Disease
(MDRD) formulas and in children aged <15 years, by Schwartz — to strat-
ify CKD by stages. Blood pressure, height, weight, and body mass index
(BMI) were determined.

Expected Results Prevalence of kidney damage markers in gen-
eral population and risk groups; relationship in population between
CKD and cardio-cerebral vascular disease, diabetes mellitus, hy-
pertension, and other risk factors; comparison of Cockcroft-Gault
and Modification of Diet in Renal Disease (MDRD) formulas for

This group of diseases shares common charac-
teristics since vascular damage is present in
their origin, physiopathology, complications,
and progression to chronic conditions. These
diseases generally share the same risk factors
and some of these may be a consequence of
others.

They have epidemic behavior and are responsible
for the highest global burden of morbidity, disabil-
ity, and mortality. For these reasons, they can be
grouped in an integrated conceptual framework of
chronic vascular disease, thus contributing to an
integrated approach to research and intervention.
[2.3]

These diseases’ high morbidity and mortality bur-
den is a growing and global phenomenon affecting
developed and developing countries alike, al-
though at more accelerated rates in the latter
(Table 1).[4-10]

Table 1: Projections for Global Burden of
Non-Communicable Diseases with Vascular
Damage (millions of patients)

Developed Developing

measuring the GFR and their application to studies involving mass 1990 10.6 4.1 6.1
population screenings; and stratification of CKD in population. 2020 20.2 5.6 14.5
Conclusions ISYS Phase |, active screening of markers for
renal damage was concluded using the methodology de- 2000 154 55 95
scribed above; results are pending publication. 2025 300 72 228
Key Words: Chronic kidney disease; kidney damage markers;
screening; prevalence A0y S g ey
2025 1560 — —
INTRODUCTION 2006 60

Chronic kidney disease (CKD) has emerged as an important
and growing global health threat associated with increased
incidence and prevalence of cardiovascular disease (CVD), 2002 11
cerebrovascular disease, hypertension, diabetes mellitus, obe- 2010 2
sity, and aging.[1]
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Table 2: Chronic Kidney Disease and Chronic Vascular
Diseases in Cuba and the Isle of Youth: Mortality &
Morbidity, 2004

Heart diseases* 186.9 98.0
Cerebrovascular diseases** 73.6 38.0
Diabetes mellitus*** 16.5 18.4
Heart diseases 11.0 -
Cerebrovascular diseases 4.0 -—-
Diabetes mellitus 1.4 -—-
Glomerular and renal diseases™**** 0.8 ---
Arterial hypertension (HBP) 190.1 105.5
Diabetes mellitus 30.5 27.5
Chronic renal failure 0.87 0.86™****

*1st, **3rd, ***8th and ****13th cause of death
xRk Year 2002

Known mortality and morbidity data for these diseases in
Cuba and the Isle of Youth in 2004, before the ISYS study, are
shown in Table 2.[11]

There are few population-based epidemiological studies on
CKD morbidity from early stages, and those in existence have
been carried out based on population samples. The Third US
National Health and Nutrition Examination Study (NHANES lII,
1988-1994)[12] studied a sample of 15,625 persons aged =220
years and found a prevalence of 11% of persistent albuminu-
ria, which increased to 16.8% in the NHANES study 1999-
2004.[13]

The AUSDIAB study[14] conducted in Australia (1999-2000)
analyzed a sample of 11,247 persons aged =25 years, finding
18% with proteinuria, microalbuminuria, or hematuria.

The PREVEND study[15] conducted in Groningen, Holland
(1997-1998) evaluated a sample of 8,592 persons aged 28-75
years, and found 10.6% with persistent albuminuria.

The Cuban ISYS is the only study of its kind in the world in
total population. Units analyzed were the individual and the
family. lts purpose is to carry out an epidemiological charac-
terization of CKD and its relationship to other diseases with
vascular damage, as well as to other risk factors, that may
influence the origin and progression of the disease. It also
focuses on laying groundwork for scientific implementation
and evaluation of population-based interventions, as well as
longitudinal surveillance of morbimortality and associated risk
factors over the long-term.

The ISYS Study is divided into the following phases:
Phase 1: Active screening for kidney damage markers and

associated risk factors for CKD and chronic vascular disease
in total population.
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Phase 2: Diagnostic confirmation and treatment for specific
patients.

Phase 3: Longitudinal follow-up of patients detected and per-
sons testing negative for kidney damage markers.

Phase 4: Population-based intervention.

This paper gives a detailed description of Phase 1 methodol-
ogy, including active screening of kidney damage markers and
associated risk factors in total population on the Isle of Youth.

ISYS: GENERAL OBIJECTIVES

Ascertain CKD morbidity, its distribution and relationship to
CVD, cerebrovascular disease, hypertension, diabetes melli-
tus, and other associated risk factors, in total population on
the Isle of Youth, Cuba.

SPECIFIC OBIJECTIVES

e Determine the relative frequency of kidney damage mark-
ers: proteinuria, microalbuminuria, and hematuria and
their distribution according to sex, age, and kidney func-
tion in total population and risk groups.

e  Comparatively evaluate the Cockcroft-Gault formula ad-
justed to body surface and the Modification of Diet in Re-
nal Disease (MDRD) formula for estimating GFR and
CKD stage stratification.

e Describe distribution of cohort of cases with kidney dam-
age markers according to CKD stage stratification.

e Describe the relationship between CKD and CVD, cere-
brovascular disease, hypertension, diabetes mellitus, and
other associated risk factors in total population.

METHOD

Study Period: Phase 1

Phase | was carried out by the Institute of Nephrology and the
Municipal Health Department of the Isle of Youth, November
15, 2004-April 30, 2006.

Site Selection for the Study

The Isle of Youth is a special municipality of the Republic of
Cuba, located 120 km south of the Cuban mainland, with an
area of 2,419 km?, accessible by air or sea. The population
includes primarily persons who emigrated to the Isle in their
youth, at the end of the 60s and into the 70s, plus their de-
scendents. Later migratory changes have been insignificant,
resulting in a population composed of a representation of the
various Cuban provinces.

The lIsle’s territorial extension and population are similar to
other islands of the Caribbean. It has the same health sys-
tem as the rest of the country; its health indicators are similar
to those of the whole country and of developed nations. Ac-
cess to primary health care, nephrology care, and all health
services is universal and free of charge. The Isle has its own
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media, including local TV, radio and a newspaper. For all
these reasons its population was considered appropriate for
this type of epidemiological study.

Universe

The 2002 Cuban census recorded 86,559 inhabitants on
the Isle, of whom 80,117 were registered in the primary
health care system by family doctors.[16,17] This difference
may be due to the fact that many people included in the
census as residents of the Isle of Youth actually work or
study permanently elsewhere, or it may simply be due to
migratory shifts. In Phase 1, 77,423 individuals were stud-
ied (96.6% of those registered by the health system)
grouped in 21,115 families.

Inclusion Criteria

Persons of any age, both male and female, permanent resi-
dents of the Isle of Youth, who provided written informed
consent.

Exclusion Criteria
Persons not permanent residents of the Isle of Youth; those
who did not provide written informed consent.

Preparatory Phase of the Study
Organizational Structure

e The Isle of Youth health system is comprised of the
Municipal Health Department, 3 community polyclinics
and 114 family doctors’ offices at the primary care level
covering the whole population, the latter staffed by
family doctors and nurses responsible for providing
care to persons in their geographic area. There is 1
municipal hospital with nephrology services (including
hemodialysis center) and a medical school. Medical
personnel include 455 physicians (227 of these family
doctors and 4 specialists in nephrology) and 802
nurses.

e A Municipal Coordination Center for the study was cre-
ated at the Municipal Health Department and another 3
coordinating centers were established in the polyclinics.
Each center was staffed by a coordinator and auxiliary
personnel for organizational activities, training, collection
and review of questionnaires, supervision of procedures,
validation of data, and introduction of information into the
study database.

Use of Information Technologies

e A reporting system was created to produce a daily report
on completed questionnaires as well as on daily urine and
blood analyses; information flowed from family doctors’
offices to the polyclinics and from there to the Municipal
Coordination Center.

e A database was created with an automated validation
system for quantitative and qualitative variables contained
in the questionnaire.
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Quality Control: Procedures & Data Validation
Teams were established in each coordinating center for super-
vision, quality control of procedures, and data validation.

Updating Medical Records from the Family Doctors’
Offices & Polyclinics

Updates were generated for patient clinical histories at all fam-
ily doctors’ offices and polyclinics.

Training

A total of 114 family doctors and 212 family nurses were
trained and certified to carry out interviews and complete
questionnaire data, obtain physical measurements, and per-
form diagnostic urine tests; and 7 laboratory technicians were
trained to supervise quality control of urinalyses and blood
sampling, and to analyze serum creatinine.

Standardization of Instruments & Equipment

The sphygmomanometers, scales, height rods, and laboratory
equipment were standardized and certified by the Biomedical
Equipment Department of the municipal health authority.

Pilot Study

A pilot study was performed in 3 family doctors’ offices with 56
persons from the general population, including a proportion of
known diabetic and hypertensive patients, in order to identify a
larger number of positive cases and evaluate the diagnostic
tests. The screening flowchart was tested together with the
recording system, the informed consent instrument, question-
naire, and diagnostic tests at the doctor’'s office; physical
measurements, and other procedures were validated by the
trained monitoring group. This small-scale study identified 9
patients with a history of some kidney disease; 7 of whom had
kidney damage markers in their urine. Twenty-six new patients
with no history of kidney disease were detected with markers,
while 21 were negative. Patients with positive markers were
evaluated to confirm diagnostic results and apply appropriate
treatment. As a result of the pilot study, adjustments were
made.

Procedures for Screening Total Population

Phase 1 implementation and active screening for renal dam-
age makers and associated risk factors in the population were
carried out through public information disseminated within the
community, home visits, and at doctors’ offices (Figure 1).

General Information to the Public

e Political and social organizations as well as local govern-
ment authorities were informed of the study’s objectives
and expected benefits, and their collaboration requested.

e Local media (newspaper, radio and television), carried
information to the general public on the study’s objec-
tives and expected benefits. The population was asked
to cooperate with the study in neighborhood seminars
offered by family doctors and nurses and through local
organizations.
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Home Visits: Participant Recruitment Fig 1. Algorithm for screening markers of kidney damage
Family doctors and nurses made home Vvisits to
explain to each person and family the study’s TOTAL POPULATION
objectives and benefits as well as procedures 5

such as urine collection, providing both verbal and
written information. During the visit, potential par-
ticipants were asked to visit their doctor’s office to

Questionnaire
Physical measurements: blood pressure,
weight, height, body mass index.

. . / N
carry out the screening studies. Population without Population with
renal risk renal risk
Physicians Offices: Informed Consent = g
Adults were incorporated into the study once Proteinuria, hematuria
each had provided signed written informed —~ <
consent. Parents or guardians were required ’ m—— ‘ ‘ Negative
to sign informed consent for children aged <15
years or for those disabled persons under T —
guardianship unable to provide their own in- Serum Creatinine ‘
formed consent. / ~
Positive
Questionnaire |

A questionnaire was completed by means
of an interview carried out by trained in-
terviewers, who were also provided with
written instructions.

The questionnaire includes several sections for data col-
lection and analysis.

Identification and socio-demographic data was recorded by
assigning an individual registration number to each partici-
pant comprised of the polyclinic code, doctor’s office code,
number assigned each family, and number of the individual
in that family. This system was used to facilitate analysis of
each person individually and of the family unit. Elements
recorded included: sex (male or female); skin color (white,
black, mixed, other); date of birth; level of education com-
pleted (elementary school, junior high school, high school,
university); and occupation. Access to the patient’s identity
was limited to family physicians and other physician spe-
cialists directly involved in patient follow-up. To all others,
identification was limited to the registration number.

Data taken from the family medical history at the family
doctor’s office and certified by a physician included: cur-
rent pregnancy status; history of low birth weight, diabe-
tes mellitus, hypertension, hypercholesterolemia, obesity,
CVD, cerebrovascular disease, kidney disease, dialysis
treatment, or kidney transplant.

Participant-provided data regarding family history and
own pathologies included: diabetes mellitus, hyperten-
sion, CVD, cerebrovascular disease, kidney disease, and
others. Personal lifestyle data recorded include: smoking,
workplace exposure to nephrotoxic substances, and use
of medications with nephrotoxic effects.

Physical Measurements

Blood pressure (BP-mmHg) was measured by trained and
certified personnel. BP was measured only once using stan-
dardized pointer aneroid sphygmomanometers certified by
the metrology department of the municipal health authority.
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Positive

Microalbuminuria
(two samples are required to
classify positive or negative)

-«

S

An appropriate armband size was used, covering at least
80% of the arm. In children, pediatric cuffs were used.
Measurements were taken after the person had been
seated in a chair, remaining still for at least 5 minutes with
their feet on the ground, arm at heart level.

Weight was measured in kilograms by trained and certified
personnel. Calibrated, age-appropriate scales certified by the
metrology department of the municipal health authority were
used. Needle indicator was reset to zero before each weigh-
in.

Persons weighed-in barefoot and with as little clothing as
possible. Small children were placed in the center of the
scale, keeping them as still as possible. If a sheet or cloth
was used on the scale, its weight was subtracted from the
final value. The needle was observed until it remained still
and in equilibrium.

Height was measured in centimeters by trained and certi-
fied personnel. Height rods were standardized and certi-
fied by the metrology department of the municipal health
authority. Height rods and measuring tapes were also
reviewed to check complete number set.

In small children, a measuring tape was stretched out on
a flat surface and the child was placed in a decubitus
supine position on a firm, flat surface with knees ex-
tended. The child was measured from the top of the
head to the heel, while holding the head and knees in
position.

In older children and adults, a vertical height rod
(stadiometer) was used, participants standing barefoot
and without error-prone hair accessories or hairstyles,
back to rod, gaze forward, knees straight, head erect, with
right-angle measure flat at top of head.
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Laboratory Tests: Urine

First morning, mid-stream urine specimens were col-
lected, before subjects began physical activity. Speci-
mens were not taken if urinary tract infection was present
or in women during or 3 days before or after menstrua-
tion. A urine collection bag was used for small children.

Combur-10-Test (Roche) was performed on urine of
all participants, measuring 10 parameters: density,
pH, proteins, erythrocytes and hemoglobin, leuko-
cytes, nitrites, glucose, ketones, urobilinogen, and
bilirubin.

Micral-Test (Roche) was carried out to study microalbu-
minuria in all participants whose urine tested negative
for markers of proteinuria, proteinuria plus hematuria, or
isolated hematuria, and who were also classified as indi-
viduals with renal risk determined by questionnaire data
and physical measurements: children aged <5 years,
adults aged =60 years, diabetics, persons with high
blood pressure (HBP), CVD, any type of kidney disease,
obesity with hypercholesterolemia, and born with low
birth weight.

For ISYS Phase 2 (studies of individual patients with
markers of kidney damage), Micral-Test will be repeated
on those who tested positive in Phase 1, until 2 positive or
2 negative results are obtained, to record a sustained
positive or negative microalbuminuria.

Laboratory Tests: Blood

Blood samples were taken to study serum creatinine in all
patients testing positive for proteinuria, proteinuria plus
hematuria, isolated hematuria or microalbuminuria. The
Jaffe technique, with Roche Laboratory reagents and Hi-
tachi 902 processing equipment, was used to perform se-
rum creatinine. Quality control was carried out through
Roche Laboratories low value (Precinorm) and high value
(Precipath) controllers, according to the Levey-Jennings
graphic method for study of repeatability, reproducibility,
and precision.

In adults aged 215 years, GFR (mL/min/1.73 m?of body
surface) was calculated using the Cockcroft-Gault[18]
formula adjusted to body surface[19] and MDRD.[20, 21]

Cockceroft-Gault GFR adjusted to body surface = (140 —
age)/serum creatinine (mg/dL) x (weight in kg/72) x 0.85
in females x body surface/1.73 m?.

Body surface (m®) is estimated using the formula =
0.20247 x height (m)®"*° x weight (kg)®**°.

MDRD GFR = 186.3 x serum creatinine (mg/dL)"'"* x age
0203 0.742 for females x 1.21 if the person is black.

For children aged <15 years, GFR was calculated using
the Schwartz[22] formula.
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Schwartz GFR= K x height (cm)/serum creatinine (mg/dL).

K is a constant that varies with age. Its value is:
Premature neonates 0-1 year: 0.33

Term neonates 0-1 year: 0.45

1-12 years: 0.55
13-14 years: 0.70

In children, GFR values are evaluated according to age (Table
3),[23] in children aged =2 years, values are evaluated the
same as adults.

Table 3: Glomerular Filtration Rate (GFR) in Children, by Age

GFR + Standard

GFR + Standard
Deviation
(mL/min/1.73 m? of

Deviation
(mL/min/1.73 m? of

e body surface) body surface)
MALES FEMALES
1 week 41+15 41+£15
2-8 weeks 66 + 25 66 + 25
>8 weeks 96 + 22 96 + 22
2-12 years 133 +27 133 +£27
13-21 years 140 + 30 126 + 22

Definitions of Main Variables

Age: distribution in age groups
Sex: male or female
Skin color: white, black, mixed, other

Proteinuria: Combur-10-Test reading intervals for albumin
in urine are: negative (-); 30 mg/dL - 0.3 g/L (1+); 100 mg/
dL - 1 g/L (2+); 500 mg/dL - 5 g/L (3+) with an accuracy of
90% referred to radial immunodiffusion. Tests were consid-
ered positive when showing values of 20.3 g/L of albumin.

Hematuria: Combur-10-Test reading intervals for intact
erythrocytes in urine are: negative (-); 5-10 (1+); 25 (2+); 50
(3+); 250 (4+) erythrocytes/uL with an accuracy of 90% or
more referred to the chamber recount. Tests were consid-
ered positive when showing values of 25-10 erythrocytes/uL.

Microalbuminuria: Micral-Test reading intervals for albu-
min in urine are: negative (-) and at a cut off point 220
mg/L albumin in urine has analytical sensitivity of 295%
(90%-99% range) and a specificity >80% (70%-90%
range). Tests were considered positive when showing
albumin values of 220 mg/L.

Glucosuria: Combur-10-Test reading intervals for glu-
cose in urine are: normal (-); 50 mg/dL-2.8 mmol/L (1+);
100 mg/dL -.5.5 mmol/L (2+); 300 mg/dL-17 mmol/L
(3+); 1000 mg/dL-55 mmol/L (4+) with an accuracy of
90% referred to the hexokinase method. Tests were
considered positive when showing glucose values of
>50 mg/dL.
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e Chronic kidney disease (CKD): Patients with markers
of kidney damage: (proteinuria, hematuria, or microalbu-
minuria) or GFR <60 mL/min/1.73 m?without markers for
3 months or more, as defined by Kidney Disease Out-
comes Quality Initiative (K/DOQI) criteria, are submitted
to CKD stage stratification (Table 4) regardless of the
cause of kidney damage. This stratification is applicable
to the adult population[24,25] and to children aged =2
years.[23]

Table 4: Stratification of CKD According to GFR

GFR
Stage Description (mL/min/1.73 m?
of body surface)

1 Kidney damage w/ normal or increased GF > 90
2 Kidney damage w/ slight decrease in GF 89-60
3 W/ moderate decrease in GF 59-30
4 W/ severe decrease in GF 29-15
5

End-stage renal disease (ESRD) <15 or dialysis

e Chronic kidney failure (renal insufficiency): Patients
with GFR <60 mL/min/1.73 m?of body surface, corre-
sponding to Stage 3 CKD or higher.

e Cardiovascular disease (CVD): Patients whose diagno-
sis has been documented by a physician.

e Cerebrovascular disease: Patients whose diagnosis has
been documented by a physician.

e HBP: Patients whose diagnosis has been documented by
a physician, or persons aged 218 years with systolic BP
of 2140 mmHg and/or diastolic BP of 290 mmHg during
interview; HBP classified according to values established
by the Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure Sev-
enth Report, 2003 (JNC7)[26] (Table 5). In children aged
<17 years, HBP is classified according to values estab-
lished by the Task Force on High Blood Pressure in Chil-
dren and Adolescents, 1996 (Table 6).[27]

Table 5: Classification of BP in Adults & Adolescents
Aged =18 Years

BP Systolic BP . .

Normal <120 Y <80

Pre-hypertensive 120-139 or 80-89
HBP: Stage 1 140-159 or 90-99
HBP: Stage 2 > 160 or>100

e Patients with Controlled HBP: Patients with known HBP
(obviously new HBP patients detected during the inter-
view were not included) with systolic BP <140 mmHg and
a diastolic BP <90 mmHg.

e Diabetes mellitus: Patients whose diagnosis has been
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Table 6: BP Classification in Children Aged <16 Years*

Age Height
(years) Percentile

pS P25 p75 p95 p5 p25 p75 p95

Systolic BP 3 104 107 111 113 104 105 108 110
6 109 112 115 117 108 110 112 114

10 114 117 121 123 116 117 112 114

13 121 124 128 130 121 123 126 128

16 129 132 136 138 125 127 130 132

63 64 66 67 65 65 67 68
72 73 75 76 71 72 73 75
10 77 79 80 82 77 77 79 80
13 79 81 83 84 80 81 8 &4
16 83 84 86 87 83 83 85 86

Diastolic BP

o W

*95 percentile BP in children aged 3-16 years, according to height (for 17-year
olds, same value was used as for 16-year olds).

documented by a physician.

e Presumed diabetic patients: Persons of any age or sex
without a history of diabetes mellitus in which glucosuria
was detected during the study.

e Smoking: Patients were classified as smokers and non-
smokers according to their condition at the time of inter-
view.

e Hypercholesterolemia: Patients whose diagnosis has
been documented by a physician.

e Body Mass Index (BMI): BMI = kg/m?
The population aged =15 years was evaluated according
to the following parameters:

Under weight: <18.5 kg/m?
Normal weight: 18.5-24.9 kg/m?
Overweight: 25.0-29.9 kg/m?
Obese: 230.0 kg/m?

In children aged <15 years, BMI was calculated with the
same formula, but evaluation depended on age, sex and
percentiles.

Follow-Up with Patients Detected with Positive

Markers in Urine

Patients detected were entered in Phase 2 of the study for
diagnostic confirmation and specific treatment. Depending on
the type of marker, patients follow a diagnostic-therapeutic
algorithm for family doctors, nephrologists, or other medical
specialists as required.

Data Processing Techniques
All information was processed automatically. A digital database

MEDICC Review, Fall 2007, Vol 9, No 1



was set up with Microsoft Access, permitting massive entry of
data from questionnaires, with a qualitative and quantitative
data validation system, using minimum and maximum value
intervals to minimize margin of error. Once required fields are
entered, the system automatically calculates age in years; body
mass index; GFR for adults aged =15 years by Cockcroft-Gault
adjusted to body surface and MDRD; and GFR for children
aged <15 years, by Schwartz. It also stratifies patients accord-
ing to CKD Stages, based on GFR in population aged =2 years.

Data Analysis Techniques

Frequency distribution was calculated for positive cases of
kidney damage markers (proteinuria, proteinuria and hema-
turia, microalbuminuria, and isolated hematuria) in total popu-
lation studied.

Frequency distribution was constructed for classification of
renal function according to GFR estimated by Schwartz for
population aged 2-14 years, and by Cockcroft-Gault adjusted
to body surface and MDRD formulas for population aged =15
years. Analysis was conducted for cases of children aged =2
years who had positive markers of kidney damage in whom
serum creatinine had been studied to calculate GFR.

Likewise, double entry tables were devised to cross-reference
this classification with the following variables: sex, age group,
skin color, HBP status, and diabetes status in patients aged
>20 years; as well as sex, age, and kidney damage markers in
urine for those aged 2-14 years.

Frequency distribution for the different combinations of the 4
main risk factors was also calculated: diabetes, HBP, obesity or
overweight, and personal history of CVD. A cross-referenced
classification chart was also plotted for all these combinations
with the groups depending on state of kidney function.

Concordance between the 2 classification criteria of kidney
function — Cockcroft-Gault and MDRD formulas — was as-
sessed by Kappa statistics and by fitted linear regression
equation with a zero intercept and a slope estimated by the
“bootstrap” method with 50 replicates.

EXPECTED RESULTS

e Prevalence of kidney damage markers in general popula-

Original Articles

e Prevalence of CKD and stage stratification.

e Relationship between CKD and CVD, cerebrovascular
disease, diabetes mellitus, HBP and other associated risk
factors at population level.

e Comparison between Cockcroft-Gault and MDRD formu-
las for measuring GFR and their applicability in mass
screening studies.

CONCLUSIONS

The background, objectives, methodology, and results ex-
pected from ISYS Phase 1 are described. These are related to
screening for kidney damage markers, stratification of CKD
and its relation with CVD, cerebrovascular disease, HBP, dia-
betes mellitus and associated risk factors. Publication of
Phase 1 results is in preparation.

Future Implications of the ISYS Study
According to its design and methodology, ISYS Phase 1 re-
sults will serve as:

e A basis of enhanced scientific knowledge regarding CKD,
chronic vascular diseases and associated risk factors in
total population.

o The baseline groundwork for future lines of research:
clinical-epidemiological studies of cases and controls,
cohorts, controlled therapeutic trials, and population inter-
ventions for decreasing morbidity, mortality, and disability
in the general population.

e The bases for an epidemiological surveillance system to
measure incidence, prevalence and trends of CKD,
chronic vascular diseases, and associated risk factors in
the general population.

e Contribution to the improvement of health services and plan-
ning of human and material resources in the health sector.

e  Contribution to enhance the scientific knowledge base
and level of health professionals and technicians.

e  Contribution to improving health promotion and education

tion. within the general population.
e Prevalence of kidney damage markers in renal risk 1. Dirks JH, Dezeeuw D et al. Prevention of chronic kidney and
vascular disease: toward global h v"ﬂ The Bellagio 2004 Decla-
groups.
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The correct formula for MDRD appearing on page 27 is: MDRD GFR = 186.3 x serum creatinine (mg/dL)"-154 x age 0-29% x 0.742 for

females x 1.21 if the person is black.
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The correct formula for MDRD appearing on page 27 is: MDRD GFR = 186.3 x serum creatinine (mg/dL)-1.154 x age-0.203 x 0.742 for females x 1.21 if the person is black. 






