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The health burden of non-communicable chronic diseases and the need for
prevention

Chronic non-communicable diseases are now of pandemic proportions and the major cause
of morbidity and mortality worldwide, both in developed and developing world. Of these,
chronic kidney disease, diabetes, hypertension and cardiovascular disease all contribute to
the global burden of chronic diseases which are expected to increase rapidly in the next two
decades particularly in developing countries. Here chronic diseases are replacing acute and
communi cabl e diseases as the dominant health problem, and are now the principle cause of
disability and death and the use of health resources. Among non-communicable disease,
chronic kidney disease, apparently neglected by health organizations, is actually playing a
central role and represents akey element within the network of major chronic diseases. For
instance, chronic kidney disease is a mgjor risk factor for cardiovascular mortality, and
kidney disease is a mgjor complication of diabetes. Indeed, it is increasingly recognized
that the burden of chronic kidney diseaseis not only limited to its eventual requirement for
renal replacement therapy but it also has major impact on public health. Patients with
reduced kidney function represent a population not only at risk for progression of kidney
disease and development of ESRD, but aso at an even greater risk for cardiovascular
disease. Moreover, traditional cardiovascular risk factors, such as diabetes and
hypertension are a so associated with chronic kidney disease.

Although the evidence for the pandemic non-communicable chronic disease isirrefutable,
there are a paucity of programs to detect, manage, and prevent them especialy with a
global approach. To tackle chronic diseases, especialy chronic kidney, diabetic and
cardiovascular disease, the International Society of Nephrology has developed a program

for early detection and management particularly in developing countries.

Feasibility of low-cost prevention programsin developing countries

It has been shown in limited although extremely important programs that is feasible to
reduce the burden of CKD in poor countries and among underprivileged communities. The
Kidney Help Trust of Chennai, India, has embarked in a screening program in an area of
25,000 people. Trained socia and health workers have recorded blood pressure, checked

for abnormal glucose levels and for presence of albumin in the urine. All those who were
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positive for high blood pressure, diabetes or both were further studied and then treated with
inexpensive anti-hypertensive and anti-diabetic drugs. The cost of 1 year program has been
300,000 Indian rupeses, i.e. $ 6500 per year; per capita costs were $0.30, well within the
limit of Indian government per capita health expenditure of $ 8. An excellent blood
pressure control was achieved among hypertensive patients, while blood glucose control in
diabetics was considered good. Another experience of mass screening for kidney disease
has been conducted, at very low costs, in Bolivia. More than 14 thousand people were
screened for urinary abnormalities in 3 regions of Bolivia (urban, mountain and forest
areas), by social workers. Among Australian Aborigines a very successful targeted
program of detection and treatment of renal and cardiovascular diseases has been
conducted from 1995 to 2000. After an average of 3.4 years of follow-up with ACE
inhibitor treatment the incidence of ESRD was reduced by 63% and the non-renal death of
50%. From this study it has been estimated that at 2 yearsthis program may have allowed a
saving of $ 800,000 Austo $4.1 million in costs of dialysis avoided or delayed.

The Research Committee of the International Society of Nephrology has developed a
global early detection and intervention program for emerging countries that would be
implemented according to the particular needs, organization facilities and economic
imperatives of the given country. This program has been developed as a global template
which involves a screening and management program and data assessment. It is flexible
and acceptance will bein acompetitive basisin part based on the ability of thelocal team to
adapt the program to their local circumstances and needs. Whilst the ISN cannot provide
funding, it will help with training of personnel, to develop local expertise and sustainability
and will help with fund raising. The overal aim is to encourage local capacity to enable

further expansion within the country and region.

What isthe KHDC program?

KHDC program is the acronym of Program for Detection and Management of Chronic
Kidney Disease, Hypertension, Diabetes and Cardiovascular Disease in Developing
Countries, which was initiated by the International Society of Nephrology (ISN) in 2004.

The program has been prepared by the ISN Research Committee.



What arethe purposes of KHDC program?

The overall objectives are:

To help doctors, hedth care workers, institutions and governments in developing
countries to establish local “prevention” programs for chronic kidney disease,

hypertension, diabetes and cardiovascular disease.

To increase public and government awareness of the pandemic chronic kidney disease,

hypertension, diabetes and cardiovascular disease and its consequences.

The specific aims are:

To identify the individuals with chronic kidney disease, hypertension, diabetes and
cardiovascular disease by community-based or selective screening programs.

To provide medical management including health education, lifestyle modification and
pharmacol ogical treatment in order eventually to reduce mortality and end stage kidney

disease.

What arethe general principals of KHDC program?

The program isbasically similar for all countries but sufficiently flexible for individual
needs and economic and geographical practicalities.

The program will be undertaken with a variety of partners, particularly local health
providers, but also professional bodies and international organizations.

Funding will be multisourced and the ISN will help where feasible to attain funds.

A Central database will provide prevalency statistics, local help, a globa perspective
and assessment of objectives under the guidance and monitoring of ISN Research
Committee.

Staff from approved institutions, will betrained by 1SN regional centers. Building up of
local expertiseisa prime objective of the program.

Continuity and extendibility with self-sustainability after 5 yearsis a prime objective.
Programs will be monitored and assessed by the ISN Research Committee.



What isincluded in KHDC program?

The KHDC program is composed of two phases: detection and management. Whole of
community or a selective screening program for detection of individuals with chronic
kidney disease, hypertension, diabetes and cardiovascular disease will be undertaken.
Medical management will include pharmacol ogical and non-pharmacological treatment of
patients detected during the screening, and continuing follow-up.

Additional studies, such as drug trials or other studies, could be added to the program

should the local organizers wish to.

Who can participate in the KHDC program?

Participants from nationally recognized institutions can apply to the ISN and will be
responsible for the local implementation of the program. These will be determined on a
competitive basis. All proposals should include the suitability of the program for their area
and demonstration of appropriate adaptation to local needs. Local health authorities should
be involved in the planning stages. Once the proposal has been accepted, ISN through its
training fellowships may be able to provide a short-term training on epidemiology and

clinical research for medical staff from ISN recognized centers.

How arethe programs selected?

Generally, the ISN will support programs most appropriate to the principles and aims of the
KHDC program and approved by the ISN Research Committee according to the pertinence
and feasibility of the proposal with respect to the local environment. Several programswill

be selected each year dependent on the resources available.

How will the program be monitored?
The program will be evaluated, facilitated and monitored by ISN Research Committee.
This may include central calibration of blood and urine measurements, spot-check of the

original documents, evaluation at the end of screening, and yearly assessments of progress.

How isthe program funded?

Multisourced funding from local authorities, industry and other organizations are key to
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the success of the program. The ISN cannot provide funds directly, asit is a professional

society and not a health provider, but it will assist in fund raising, whenever possible.

What isthe duration of the program?
The overall initial duration of each program is five years. However it is expected that the
program will continue and indeed expand and eventually become integrated into the local

health service.

What arethe expected outcomes of the program?

- Increased community and government awareness of chronic kidney disease,
hypertension, diabetes and cardiovascular disease

- Establishment of aglobal database for chronic kidney disease

- Reducing cardiovascular mortality

- Slowing of the progression of chronic kidney disease to end stage renal disease and

reducing need for renal replacement treatment

How much doesit cost to implement this program?
The budget for the KHDC program is dependant on the local program, but will include,
staff salaries, organization, test costs and drugs. As a very approximate estimate, about

10% of the screened people may require active treatment.

Would the KHDC program be cost-effective?

Among Australian Aborigines a very successful targeted program of detection and
treatment of renal and cardiovascular diseases has been conducted from 1995 to 2000.
After an average of 3.4 years of follow-up with ACE inhibitor treatment the incidence of
ESRD was reduced by 63% and the non-renal death of 50%. From this study it has been
estimated that at 2 years this program saved up to approximately US $ 4.1 million in costs
of diaysisavoided or delayed.

How can we get mor e information about the KHDC program?

See ISN website (www.isn-online) or the website for KHDC program to be established.
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GUIDELINESFOR KHDC PROGRAM

The general module of the KHDC Program

Detection program

'

Chronic kidney disease
Hypertension
Diabetes
Cardiovascular disease

l

Management and
follow-up for S years

1. Detection Program (Screening)

Objectives

- To identify the individuals with chronic kidney disease, hypertension, diabetes and
cardiovascular disease.

- To determine the prevalence of chronic kidney disease, end stage renal disease,
hypertension and diabetes.

- To definethe overdl risk factor score for cardiovascular disease.

Population

Popul ation-based screening programs targeting proteinuria a one may not be cost-effective
in every community due to variations in genetic make-up, dietary, environmental and
economic circumstances, as well as access to screening methods. The scale of screening
programs therefore should be individualized for a particular region. The present program,
however, is not targeted to screen people just for albuminuria/proteinuria, but aso for
hypertension, diabetes and cardiovascular disease. This is cost-effective. Therefore,
community-based mass screening involving the whole population is highly recommended
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if local manpower and resources are available. Other types of screening may also be
considered according to the local facilities. For example, selective screening involves a
high risk group, or opportunistic screening refers to the application of a screening test to

patients attending the doctor or medical facilities for another reason.

General information collection

Trained personnel including social workers, nurses, medical staff and students will be
responsible for collecting the genera information on the subject’s demographic data, diet,
smoking, acohol consumption, physical activity through Screening Form-1. Data about
family and medical history for kidney disease, high blood pressure, diabetes and

cardiovascular disease and, if any, current treatment, will be also recorded.

Physical examination

Trained nurses, medical staff, students aswell as social workers, will perform the physical

examination: weight, height, waist and hip circumferences. Each measurement will be

recorded in Screening Form-2. Investigators will proceed as follows:

i.  Weight and height: measured with all subjects standing without shoes and heavy outer
garments to the nearest 0.1 kg and 1 cm, respectively.

ii. Waist circumference: measured at alevel midway between the lower rib margin and
theiliac crest in centimeters round up to nearest half- centimeter.

lii. Hip circumference: measured as the maximal circumference over the buttocks.

iv. Body massindex (BMI) and Waist to hip ratio: automatically calculated when input
of relevant datainto the electronic database is performed.

Definition of obesity is according to the 1999 WHO criteria. Cutoff pointsfor BMI are:

overweight (25< BMI <30 kg/m?), obesity (BMI >30 kg/m?). Abdominal obesity is
defined as waist to hip ratio (WHR) >0.9 in male and >0.85 in female.

Blood pressure
Trained doctors, medical students nurses and social workers will measure blood pressure.
Three measurements of blood pressure will be performed and documented in Screening

Form-2.



Definition of Hypertension is according to the Seventh Report of the Joint National

Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure
(The INC 7 Report). Hypertension is defined as systolic blood pressure >140 mmHg or
diastolic blood pressure >90 mmHg or and/or concomitant use of antihypertensive

medications.

Urinalysis

Well-trained laboratory technicians will be responsible for the urinalysis. Participants are
instructed to void a random urine specimen in a clean vessel, remote from menstrual
periods in females. Detection of urinary hemoglobin, glucose, leukocytes, nitrates and
proteins will be done by dipstick (Multistix). Subjects with urine samples positive for
leukocytes or nitrates, that may provide falsely elevated results with proteins, should be
asked to repeat the analysis when urinary infections have been excluded.

Urine albumin or protein concentration

On the same spot urine sample, urine albumin or protein and/or creatinine may be
determined either using reagent strips or quantitative method according to the local source
available. Albuminuriais the preferred measurement to proteinuria, if feasible. If the first
test is positive, a confirmative test for urine albumin or protein is recommended when
resources are available, to reduce the possibility of false positive. Increased excretion of
urine albumin/protein is a sensitive marker of kidney damage.

Definition of albuminuriais the ratio of albumin to creatinine (ACR) in an untimed urine

sample as recommended by The Nationa Kidney Foundation PARADE and The American
Diabetes Association in the assessment of proteinuria in CKD. The following ACR
categories in mg/g are: a) normal, <30mg/g; b) microalbuminuria, 30 ~ 299 mg/g; c)

macroal buminuria, >300 mg/g. Macroa buminuria equates to 1+ proteinuria.

Serum creatinine and GFR

Blood samples will be collected to determine serum creatinine concentration, which is
required to calculate the estimated GFR. GFR will be calculated automatically after input
of data into the central electronic database. In adults, a number of equations can be
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considered for the estimation of GFR, for example, the equation of the Modification of
Diet in Renal Disease (MDRD) study or the Cockcroft-Gault equation. These GFR
prediction equations are developed based on the North American patients and GFR
estimation based on these formulas may not be applicable to other ethnic groups. Thus, the
need for validation of these formulas based on ethnicities in different part of the world is
encouraged. Nevertheless, in the absence of this validation and in the impossibility of
directly measuring GFR in these programs for developing countries, it is suggested to

utilize the MDRD (four variables) equation:

GFR (ml/min/1.73m?) = 186 x (Scr) ™ x (Age) 2 x (0.742 if female) x (1.212 if African Americans)

Chronic Kidney Disease (CKD) is defined by GFR less than 60 ml/min/1.73m? and/or

albuminuria

Fasting plasma glucose

Examination of fasting plasma glucose is not mandatory but highly recommended.
Overnight fasting venous blood sample for determination of plasma glucose will be ideal
for identifying the individuals with diabetes. The criteriafor fasting plasma glucose (FPG)
>7.0 mmol/L (>126 mg/dl) are recommended by the American Diabetes Association
(ADA) for determining the prevalence and incidence of diabetes. If the resourceislimited,
fingertip blood for fasting glucose may also be considered. If feasible, glucose tolerance

testing isidedl.

Other blood/urine tests

Other blood examinations including blood lipids, hematocrit/hemoglobin and HbA 1. may
also been considered to be conducted, if the local resources are available. Monitoring salt
and urea nitrogen excretion on 24h urine samples would give vauable estimation of
distribution of foods. Nevertheless, 24h urine collection is not feasible in these

environments, but can be added as alocal initiative.

Data recording
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Datawill be collected using the Screening Forms 1 and 2. The local program coordinator
will be responsible for collecting the original forms from the investigators and data entry
into the ISN created database. Centralized data collection and analysis will permit the

individual country profile assessment.

2. Patient Management

Objectives

- To reduce the total mortality rate of screened patients with chronic kidney disease,
hypertension, diabetes and cardiovascular disease by undertaking a comprehensive
management strategy including health education, lifestyle modification and effective
pharmacological treatment.

- To assess changes in abumin/protein excretion and rena function as well as blood
pressure.

- To determine the incidence of end stage rena disease (including diaysis and

transplantation) and nonfatal cardiovascular events.

Population

People eligible for the comprehensive management program will be screened subjects

with:

- confirmed hypertension (>140/90 mmHg on two occasions)

- confirmed proteinuria / albuminuria (ACR 30 mg/g and above), with or without
hypertension and diabetes.

- diabetes and normoa buminuriawith or without hypertension.

Control group

For a proper clinical trial, one would expect to have an untreated control group, strictly
monitored with the same schedule proposed for the active treatment group. However, in
these circumstances, it is not ethical to have an untreated group since multicenter trialsin
developed countries and intervention programs in minority communities have clearly
documented the beneficial effect in term of renoprotection and cardiovascular mortality in

patients with incipient or overt nephropathy as well hypertension centered on the use of
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renin-angiotensin system blockers. Nevertheless, given the nature of the proposed
management program (prospective, observational and open-treatment based) and the
primary objective of reducing total mortality rate in the screened population, the results of
this intervention could be compared with the overall and cardiovascular mortality rate as
derived from historical registries or from the actual recording of mortality during 5 yearsin
aneighboring community with similar demographic and lifestyle characteristics of the one

undergoing active management.

Management

All aspects of care and therapy are the responsibility of the caring doctors or health
workers. However the following guideline are provided:

Non-pharmacol ogical management

As a prelude to pharmacological treatment, patients will be educated for healthy lifestyle
including cessation of smoking, increase in physical activity, reduction of dietary
sodium/salt, weight reduction in those individuals who are over weight or obese and
moderation of alcohol consumption. Educational materials on chronic kidney disease,
hypertension, diabetes and cardiovascular disease will be disseminated.

Pharmacological treatment

Pharmacological treatment will be centered on renin-angiotensin system blockade (ACE
inhibitors or ARB) in the attempt to keep blood pressure below 120/80 mmHg and to
reduce albuminuria. Diuretics and other anti-hypertensives should be added, if needed.
Blood glucose control with diet control and antiglycemics, such as glibenclamide, should
be included. Lipid control by dietary advice will be aso part of the multi-factoria
approach. If drugs and resources are available, statins may aso be included in the
management plan. In addition, at least for diabetic patients and those at risk of

cardiovascular complications, aspirin may be considered in the treatment plan.

Targets for treatment
I Blood pressure: <120/80 mmHg
ii.  Proteinuria/ albuminuria: aslow as possible

il Fasting plasma glucose < 7.0 mmol/L (or < 126mg/dL)
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Follow-up visit

Doctors will seethe patientstwice in thefirst month of the treatment period, particularly to
monitor potential ACE inhibitor complications. Visits should be scheduled as needed but
follow-up assessment should be made every six months. See Flow Chart. Patients should
be followed for at least 5 years and treatment should continue thereafter. Specia attention

has to be paid to women who are likely to get pregnant during the treatment period.

Monitoring

During the foll ow-up assessment patients will be monitored for body weight, waist and hip
circumference and blood pressure. Limited number of laboratory tests including serum
creatinine, fasting plasma glucose, or HbA . (if resources available) for diabetics, and
urinary protein or albumin excretion and protein or albumin to creatinine ratio are
suggested to be performed once ayear. Moreover, it is advisable to measure BUN when the
serum creatinineis> 2 mg/dl (> 180 nmol/L), sinceit can provide important information at
relatively minimal cost. Indeed high BUN to serum creatinine ratio it may suggest
retention of ions and waste products, increased possibility of adverse events with the use of
ACEI/ARB, and increased risk of CVD. In addition, if local resources are available, total
cholesterol level can be monitored. When serum creatinine concentration is available,

estimated GFR can be predicted by the MDRD (four variable) equation.

Data collection
The health care workers will be responsible for follow-up of the patients and recording of
the datain the Follow-up Visit Form. Thelocal program coordinator will input the datainto

the centralized database.

3. Public and community awar eness
It isuseful to increase the public profile of non-communicable diseases, including chronic
kidney disease, hypertension, diabetes and cardiovascular disease and educate the public,

governments and other non-governmental organizations on their importance.
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Algorithm for Detection and Management Program for Chronic Kidney Disease,

Hypertension, Diabetes & Cardiovascular Diseasein Developing Countries
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Program for Detection and Managemet of Chronic Kidney Disease,
Hypertension, Diabetes & Cardiovascular Disease

INSTRUCTIONS FOR USE

Screening and Follow-up visit Forms

In principle, datafieldslike  areto be marked with across

Example: Yes No

| dentification number

Everyone who enters the KHDC screening/detection program will be allocated a unique
identification number. Thisnumber consistsof 12 digitals. Thefirst threedigitsindicate the
country code, which is the international telephone code. The following two digits are for
the site code which indicates the geographic area within the country. The following two
digits are the identification number of the individual health care worker. Each health care
worker involved in the program will have an identification number given by the local
program coordinator. The last five digits are for individual person identification. Thisis
allocated by the local program coordi}wator on a*on%cu}ive serlal number. |

| dentification number | | | | | | | |

Country Area Hedth Person
Care Worker

Fruit and vegetable consumption
The participants should be asked about the frequency of fruit and vegetable (both cooked

and raw) intake.
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Smoking

The participants should be asked if they are smoking in the present and how often they
smoke. Those who respond “at least once a week” will be admitted into the group of
smokers. Also, the participants will be asked if they did smoke in the past.

Alcohol consumption
The daily, weekly and monthly drinking of anything acoholic, such as beer, wine or

spirits, will be recorded.

Physical activity
The participants should be asked about their physical activity during their leisuretime (e.g.
exercising, running, cycling, working in the garden etc) that continued at least 30 minutes

and they became out of breath or began to sweat.

Family history
The participants should be asked if their relatives (parents, brothers, sisters) have had or

have now kidney disease, hypertension, diabetes, heart attack or stroke.

Medical history
The participants should be asked about the past, kidney disease, hypertension, diabetes,

heart attack or stroke.

Present treatment
The participants should be asked if they are currently receiving treatment for kidney

disease, hypertension, diabetes, heart attack or stroke.

Physical examinations

Weight and height: measured with al subjects standing without shoes and heavy outer
garments to the nearest 0.1 kg and 1 cm, respectively.

Waist circumference: measured at a level midway between the lower rib margin and the

iliac crest in centimeters round up to nearest half- centimeter.
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Hip circumference: measured as the maximal circumference over the buttocks.

Blood pressure

The auscultatory method with a random zero mercury sphygmomanometer and a standard
cuff (12 x 34 cm) will be used in the screening. Automated measurement, however, may be
the best if available. Subjects will be seated quietly with feet on the floor and arm support
at heart level. Systolic BP is the point at which the first of 2 or more sounds and diastolic
BP isthe point before the disappearance of sounds. Three measurements of blood pressure

should be performed at 2-minute intervals and documented in Screening Form-2.

Urinalysis
Participants will be instructed to void a random urine specimen in a clean vessel, remote
from menstrual periodsin females. The samples will be sent to the laboratory according to

the routine procedure.
Blood tests

The blood samples will be taken by nurses according to the usua standard technique. The

samples will be sent to the laboratory according to the routine procedure.
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Program for Detection and Managemet of Chronic Kidney Disease,
Hypertension, Diabetes & Cardiovascular Disease

DATA ENTRY GUIDELINES

The data management is performed using the EpiData v.3.02 program. (see

http://www.epidata.dk/ for more details).

Installation

You can download the program at http://www.epidata.dk/download.php

Double click on setup_epidata30.exe. Follow the instructions on the screen. After that,
open your Epidata program, click Options on the File menu, go to the "File Associations'

tab, check all the check-boxes shown and press the OK button.

General

Double click the Princ.rec icon on the desktop. EpiData will display the master form ready
to receive data.

You may need to press the enter key or ¥ and Reys to move between fields. It would be
better not to use the mouse during data entry because fields controls are not applied.

In each field you can only enter the data type shown on the status bar at the bottom of the
EpiData window. If you enter wrong data type in afield, then the EpiData will warn you.
Re-enter the correct data.

In some fields you can choose/see the value to enter from alist, by pressing the [F9] key.

Entering data

In the last field of the Princ.rec (GoToPage), you have to insert the page number (same as
paper CRF) you want to compile. After you have completed it, the message " Save record to
disk?" will be displayed. To save the record in the database, press Yes.

After that, you return in the Princ.rec screen with a new (blank) data form where you can
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insert a new patient. If you want to display previous records, press the [F7] key to move
back.
Move the cursor to the GoToPage field, change the number with the page you want to

access and press enter or tab key.

Navigate between already saved records
Press [F7] to move to the previous and [F8] to move to the next record.

Press [F10] to return in the princ screen or to close the program.

Find records

Use Find Record on the Goto menu or press [Ctrl] + [F]. A search window will be opened.
The search will be performed on the field which had the focus when Find Record was
selected but any other field can be searched .This includes fields that cannot receive the
focus (e.g. IDPAT-field).

A search can be performed on up to ten different fields with different parameter: equals
(specify no parameter or specify =), not equal to (<>), greater than (>), lessthan (<), begins
with (xxxx*), ends with (*xxxx) or contains (*abcd*). Options are case sensitivity, whole
words/ parts of words and to ignore deleted records.

Press[F3] to navigate between found records.

A search can be aborted by pressing [Esc] or by clicking Cancel in the progress window

shown during the search.

Delete records

Press the X red button on the navigation panel at the baseline of the screen to delete the
current record or undelete a deleted record. Records are only marked as deleted and still
exists in the data file and can later be undeleted. Use the Pack File function found in the

Tools menu to permanently remove all records marked as del eted.

Backup of data
Each time you exit the program, Epi Dataautomatically creates abackup copy of the datain

the c:\comgan\backup folder. To send your data to the Coordinating center, you haveto zip
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(compress) the backup folder and email it to bogdan@marionegri.it
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