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BACKGROUND

The Agency's regional activities towards the promotion of radioimmunoassay

(RIA) in human health were initiated in 1986 and today reach almost 50 countries in three

regions, namely Africa, East Asia and the Pacific and Latin America. In addition to

regional activities, the Agency's TC programme has included a large number of

radioimmunoassay-related projects in the human health sector in many of its developing

Member States. During the period 1986-1995, the Agency approved over 50 national and

seven regional projects in topics related to RIA in human health. Total allotments for all

of these projects amount to over $9 million, and by the end of August 1995, expenditures

had reached almost $7 million.

In view of the importance of these activities, both from the point of view of the size

of the programme and of its achievements, an in-depth evaluation was conducted to

assess, not only the impact of these activities on human health throughout recipient

Member States, but also the continued relevance of the technology being transferred. The

evaluation was conducted on the basis of an in-depth study of the programme at

Headquarters; of questionnaires that were sent to national co-ordinators in all

participating countries; and of short visits to four selected countries, one each in Asia and

in Latin America, and two in Africa. Both the responses to the questionnaires — the return

rate for which was 71% — and the discussions held during the field missions provided an

adequate basis for the evaluation.

FINDINGS

Effectiveness of the programme

The overall objective of the radioimmunoassay programme in the human health

sector was to assist recipient countries in the establishment of high quality

radioimmunoassay technology for thyroid-related hormones, as an initial step, and, at the



same time, to reduce the cost of assays and increase the analytical reliability of RIA

procedures used for clinical diagnosis and research purposes in recipient Member States.

The Agency's inputs consisted of expert services, equipment (including reagents),

fellowships, and group training. The objective of reducing the cost of assays was achieved

by providing bulk reagents instead of kits. Increasing the reliability and the quality of the

tests was addressed through the other activities of the programme, mainly training and

Internal Quality Control (IQC) and External Quality Assessment (EQAS) schemes.

It should be pointed out that the achievement of the programme's objective was

possible thanks to its excellent conceptual design, which was characterized by careful

planning and by the logical sequence of the steps taken during the course of

implementation.

Training activities

It was noted that the Agency's training activities have been an essential element in

the RIA programme, and that they were successful in transferring theoretical and practical

know-how to participants. However, in view of the always present logistic difficulties, care

should be taken to allow ample time for preparation prior to attendance at training events.

The mission identified that at the present state of development of the programme, there is

a general need to include more national training courses and fewer regional activities.

Cost reduction

At the beginning of the programme, bulk reagents were supplied by the Agency

from producers in the United Kingdom, France and China. Together with the

accompanying regional training activities, it was possible to set up high quality bulk

purchase of reagents for the determination of thyroid-related hormones and to

significantly reduce costs by up to a factor often.

An additional step in reducing importation costs is the local production of

reagents. During the course of the Agency's programme, regional training was intensified

to achieve this objective, and the capability to locally produce reagents was successfully

established in a number of participating countries. The number of reagents produced in



the individual laboratories varies, depending upon the availability of equipment and

manpower. Nevertheless, the fact that today at least one laboratory in each region is able

to produce practically all reagents, and is therefore able to locally produce kits at low

cost, can be considered a remarkable success for the Agency's programme.

From the figures obtained through the user survey, which vary greatly, the cost of

the assay using imported kits is, on average, in the order of $2-3 per sample. In

comparison, the cost of the sample is reduced to $0.5 by bulk purchase. It is expected

that, with the final establishment of the local production of reagents and/or kits, there will

be considerable further reductions in assay costs.

In addition to the reduced cost, there are strong arguments in favour of

radioimmunoassay bulk methodology over the utilization of other technologies, namely, its

high analytical reliability and robustness. In this connection, and for these reasons, it is

expected that RIA bulk technology will continue to be used in developing Member States in

the medium term. What developments will take place in the long term cannot be predicted

at this stage.

Quality control

With regard to quality control, it was found that there is a continuous checking of

the produced reagents within individual laboratories and between laboratories — both

within national boundaries and at the regional level — which has led to demonstrated

excellent quality of the products. Determinations of thyroid related hormones are now

being expertly performed radioimmunologically in all counterpart laboratories using

locally produced and/or imported bulk reagents. Thus, one of the most rewarding

accomplishments of the Agency's programme is the successful introduction of Internal

Quality Control (IQC) and External Quality Assessment (EQA) schemes which allow for

regular checks of the quality of these hormone determinations. While IQC is now already

used practically with every test, EQA still requires further promotion in some regions, as

the distribution of sera and the processing of data still face local organizational

constraints.
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Distribution of kits

There still remains a problem concerning the regional and national distribution of

locally produced reagents and kits. In order to solve this issue, general logistics as well as

some local difficulties need to be overcome.

Impact of the programme

The overall impact achieved in terms of number of patients diagnosed or screened,

could not be fully ascertained. The responses to the questionnaires on this issue were not

homogenous or complete. Record keeping activities had only been initiated recently in

some countries.

Nevertheless, the mission could observe that the programme has had significant

clinical impact, i.e. a greater number of patients are being diagnosed. There are

laboratories that have doubled and even tripled their patient workload. In some situations

the Agency's assistance provided the possibility for the first time to make thyroid related

hormone determinations. What remains to be accomplished is to increase the number of

end-users of this technology. This aspect is essential to ensure the sustained relevance of

the programme. In order to achieve this, it will be necessary to further attract the

attention of the medical/clinical community to the advantages of bulk reagents. Local

institutions may consider the possibility of calling upon professional advice to improve the

situation.

To further increase the benefits for the patient, it was concluded that the number of

collaborating peripheral laboratories should be increased.

Screening programmes

Screening programmes are a successful aspect of the clinical applications of RIA

methodology. Neonatal screening and Hepatitis B screening have recently been

incorporated into the Agency s programme. Nearly everywhere great attention is being

paid to neonatal screening, which may become a very promising area. It was therefore

suggested that the Agency assist national health authorities, medical counterparts and
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participating laboratories in the elaboration of an optimum strategy for such screening

programmes.

RECOMMENDA TIONS

In conclusion, the evaluation mission found that the methodological objectives of

the programme have successfully reached a final stage, and there are only a few problems

that are yet to be solved satisfactorily, such as the organization of external quality control

assessment in some areas.

The recommendations contained in the report attempt to follow the original step-

by-step conceptual design of the programme, and they seek to enhance and/or improve the

Agency's contribution to the programme (training activities, expert services,and

fellowships); the methodology of the programme, quality control procedures; the impact of

the programme on its target beneficiaries, and screening programmes. In particular, it

was recommended that the Agency should develop specific criteria to adjust the assistance

to be provided through the RIA programme to the needs of individual developing

countries, based on the economic and social conditions and should continue to promote

mechanisms for Technical Co-operation among Developing Countries in this area.

It was further recommended that the Agency orients its assistance to Member

States towards establishing screening programmes for neonatal hypothyroidism. In

addition, the Agency should assist Member States in clarifying and quantifying the use

made, as well as quality and reliability of the products and services delivered to the end-

users by those institutes supported by the Agency s RIA programme, by means of user-

surveys.

Furthermore, screening procedures, especially for neonatal procedures, problems

with the distribution of locally produced kits and reagents, the promotion of the increased

clinical application of bulk reagent methodology are expected to require a constant and

intensive engagement on the part of the Agency.
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THE AGENCY'S TC ACTIVITIES TOWARDS THE
PROMOTION OF RADIOIMMUNOASSAY IN

HUMAN HEALTH, 1986 - 1995

I. INTRODUCTION

I.I. BACKGROUND

Within its Technical Co-operation Programme, the Agency has been supporting

projects in the field of radioimmunoassay (RIA) as applied in human health since the early

1970s. The first projects dealing specifically with radioimmunoassay techniques were

approved in Singapore in 1972, and in Sri Lanka and Kuwait in 1974. The first projects

actually named "Radioimmunoassay" were approved in 1976, for Bolivia, Guatemala,

Poland, and Hong Kong. However, it was only ten years later, in 1986, that the first

regional RIA project — for the Asia and Pacific region ~ was approved. Since then, the

programme continued to include not only national RIA projects in a large number of

developing Member States, but also several regional projects, covering, in addition to Asia

and the Pacific (2 projects), Latin America (3 projects) and Africa (2 projects).

Through the implementation of technical co-operation projects, which included the

provision of equipment, expert services and training for a total value of $6.9 million since

1986, the Agency sought to transfer RIA technology to recipient countries. Particular

emphasis was placed on bulk-reagent-based methodology, good/standard RIA practice,

quality control, computer-assisted data processing procedures, local reagent production,

and external quality assessment schemes (EQAS) to ensure the reliability of assay results.

In addition, it was expected that these projects would contribute to reducing the cost of

assays and increasing the analytical reliability of RIA procedures used for clinical

diagnosis and research purposes in recipient Member States. The scope of these

procedures, both at the national and at the regional level, has evolved from studies on

thyroid-related hormones to activities supporting screening programmes for neo-natal

hypothyroidism and hepatitis B (HBV) markers, and, most recently, to the introduction in

some recipient countries of assays for the measurement of selected tumour-associated
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antigens relevant to the detection and management of types of cancer that are common in

developing countries.

/. 2. REASONS FOR THE EVALUATION

In view of the importance of the Agency's activities in radioimmunoassay in

human health, both from the point of view of the size of the programme and of its

expected achievements, TC management suggested that an in-depth evaluation be

conducted to assess, not only the impact of these activities on human health throughout

recipient Member States, but also the continued relevance of the technology being

transferred. It was proposed that the evaluation should cover the three geographical

regions where large-scale regional projects in the topic under review have been

implemented since approximately 1986, namely, in the order of their entry into the

programme, East Asia and the Pacific, Latin America and Africa.

The evaluation therefore focused on the Agency's RIA activities since the

initiation of the regional programmes, i.e. since 1986. It was sought, in particular, to

evaluate the Agency's inputs and activities in terms of their impact on the intended end-

users of these activities. As stated in the Terms of Reference of this evaluation, the main

objectives of the evaluation were to:

• Assess the present relevance of RIA techniques and identify expected trends

regarding alternative technologies (state of the art);

• Determine the extent to which the projects' results have benefitted their

intended beneficiaries;

• Assess the projects' impact to date on the overall level of national and regional

radioimmunoassay capabilities in the human health sector;

• Determine the efficiency and effectiveness of the Agency's assistance provided

through these projects;

• Assess the extent to which national, regional and interregional co-operation has

developed in support of RIA activities;

• Assess the sustainability of the assistance provided;
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• Determine any persistent obstacles or bottlenecks that may have affected the

effectiveness of the Agency's assistance, including steps that might be taken to

lessen their impact; and

• Identify the major specific areas where further Agency assistance appears to be

required.

Specifically, the following issues were to be addressed:

• Extent to which the patient population was reached that the diagnosis

procedures introduced intended to serve (applications in the public and/or

private health sectors).

• What diagnostic applications have been made of the RIA capabilities available

in the countries (range of diagnostic service and screening programmes).

• Clinical effectiveness (increase in patient work load).

• Extent of local reagent production.

• Degree of distribution of locally produced reagents at national or regional level.

• Cost-effectiveness: Present national and regional production versus dependence

on imports.

• Research, training and teaching activities supporting the expansion of the

present RIA applications.

1.3. EVALUATION METHODOLOGY

This evaluation exercise was conducted in three different phases: preparation of

background information on the programme at Agency Headquarters, user survey and field

visits to selected countries.

/. 3.1. Preparation of background information on the programme

A review of RIA activities, covering approximately ten years of activities since the

various regional projects were approved in 1986, was conducted at IAEA Headquarters, using

the material available in the relevant section in the Division of Human Health (RIHU), in the

different sections concerned of the Division of Technical Co-operation Programmes (TCPM),
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and in other sections of the Department of Technical Co-operation. The evaluation covered, in

addition to selected national projects in Asia, Africa and Latin America, the regional

projects related to radioimmunoassay that have been approved since 1986 (Africa

RAF/6/006, RIA of thyroid related hormones, and RAF/6/007, Radioimmunoassay reagent

production; Asia. RAS/6/011, RIA of thyroid related hormones, and RAS/6/018,

Diagnosis of HBV infection by radioimmunoassay; and Latin America: RLA/6/011, RIA

of thyroid related hormones, RLA/6/016, Neonatal hypothyroid screening, and

RLA/6/028, Diagnosis of hepatitis B infection by RIA).

Interviews were conducted with Agency staff members who have been or are still

involved with RIA projects and activities in the various regions. The information collected

included both general and detailed information on these activities, such as project budgets and

disbursements; sources of funding; country statistical data; number of personnel trained

through the programmes; number of experts and lecturers who have participated in programme

activities; and training courses hosted in different recipient Member States.

In addition, a user survey questionnaire was conducted well in advance of the

mission. The national RIA co-ordinators and counterparts of all countries participating in

the regional RIA projects were addressed, as well as well-established suppliers of RIA

kits. The survey consisted of questionnaires in which questions were asked concerning the

continued relevance of the RIA programme as well as: (a) the assay methodologies used;

(b) quality assurance aspects; (c) the effectiveness and efficiency with which training was

provided; (d) the quality of the inputs provided under the programme; and (e) the impact

achieved through the implementation of the RIA programme and (please refer to Annex

B). As of 24 July 1995, 33 out of a total of 46 questionnaires sent had been returned, duly

filled in, to the Evaluation Section, TC. This corresponds to a return rate of over 71%.

These questionnaires have been used as a complement to the information already collected

at Agency Headquarters, as in most cases they were able to provide a clear picture of the

situation pertaining to radioimmunoassay in the recipient countries, as well as of the

impact that the Agency's programme has had in each country.
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1.3.2. Field mission

A visit to selected countries in the three regions was undertaken in August/September

1995 by an outside consultant, Professor Rudolf Hofer, former Director of the Nuclear

Medicine Department of the Vienna General Hospital and presently Director of the Nuclear

Medicine Department in the Rudolfinerhaus Hospital in Vienna, Austria. The purpose of these

field missions was to conduct interviews with national and project co-ordinators in a

representative sample of countries, namely, Brazil, Thailand, Egypt and Tunisia — which were

expected to provide information on the programme's achievements in the region — with a view

to collecting first-hand information on the development, the present status and the results

obtained through the implementation of the Agency's RIA activities in these countries. In

addition to staff directly involved with the programme, discussions were held with Government

officials, UNDP representatives, and with representatives of beneficiaries of the Agency's

programme.

The duration of the field trips was one week in Latin America (17-22 August) and two

weeks in Africa/Asia (4-19 September 1995). A list of the institutions visited and individuals

consulted is given in Annex C.

1.3.3. Limitations of the evaluation

Since the main objective of the RIA programme was to transfer technology, its end-

users, from the Agency's viewpoint, were of an institutional nature, such as hospitals or atomic

energy organizations. Owing to this, the user survey conducted within the framework of this

evaluation could only reach the Agency's counterparts. Because of their very nature, these

institutions were not in a position to provide the evaluation with sufficient evidence on the

coverage of national and regional RIA kit needs by the programme counterparts, nor on the

perception of the ultimate users (medical profession) on the reliability and quality of the kits

supplied.

/. 4. STRUCTURE OF THE REPORT

The evaluation report is divided into three main sections. Chapter IL

"Radioimmunoassay Activities", describes the background of such activities, including
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general characteristics and the different types of activities included in the programme, such as

bulk reagents and production, the various programmes, and quality control aspects.

Chapter m, "Evaluation Findings", contains the findings of the evaluation, including a

description of the achievements of the programme to date, an analysis of the programme's

contribution towards the development of national and regional capabilities for the expansion of

radioimmunoassay-related technology, and of how this programme has been implemented on a

regional basis. Finally, recommendations are found in Chapter IV and cover programme

specific issues, policies and procedures governing the implementation of the programme, and

suggestions for future activities in this area.

II. THE AGENCY'S RADIOIMMUNOASSAY ACTIVITIES, 1986-1995

The first regional RIA project was approved in 1986 for the Asia and Pacific

region within the context of the RCA programme. Regional agreements and programmes

established since then have also included projects related to radioimmunoassay (2 projects

in Asia and the Pacific, 3 projects in Latin America and 2 projects in Africa). In addition,

the Agency's TC programme has continued to include national RIA projects in many

developing Member States.

In the period 1986-1995, the Agency approved a total of 51 national technical co-

operation projects concerned with radioimmunoassay in human health in 34 of the

Agency's Member States in Africa, East Asia & the Pacific and Latin America, plus seven

regional projects on the same topic. Of this total of 58 approved projects in the period

under review, 25 have been completed and 33 are still operational. Total allotments for all

of these projects amount to $9.7 million. By the end of August 1995, disbursements had

reached $6.9 million (corresponding to an implementation rate of 71%). The distribution

of these funds by country is given in Table 1.
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Technical Co-operation
in Africa, East Asia & the

Table 1

projects in Radioimmunoassay in Human Health
Pacific and Latin America, 1986-1995, August 1995

COUNTRY

REGIONAL AFRICA
REGIONAL ASIA
REGIONAL LATIN AMERICA

ALGERIA
BRAZIL
CHILE

CAMEROON

COLOMBIA

CHINA
DEM. PR. OF KOREA

ETHIOPIA
GUATEMALA
INDONESIA

COTE D'lVOIRE

KENYA

MALAYSIA
MAURITIUS
MALI

MONGOLIA
MOROCCO

MYANMAR

NAMIBIA

NIGER

NIGERIA
PARAGUAY
PHILIPPINES
SENEGAL
SRI LANKA
SUDAN

THAILAND

TUNISIA
UGANDA
TANZANIA
URUGUAY
VENEZUELA

ZAMBIA

ZIMBABWE

TOTAL

NO. OF
PROJECTS

2
2
3
2
2
2
1
2
I
1
1
2
2
1
1
1
1
1
1
1
2
1
1
2
1
1
1
3
i

5
2
1
1
2
1
1
2
58

CURRENT
BUDGET

1,368,349
1,915,025
1,323,353

285,390

201,009
101,404

144,400
148,690

162,773
298,639
143,650

185,210
90,828

114,960

113,223
84,800
53,900

151,350

0
130,400

176,465

80,900

176,300

123,214
58,730

121,660
97,081

282,041

70,500

573,667
162,237
45,501
52,417

238,203
147,450
97,050

210,675

9,731,444

%

14.1
19.7
13.6
2.9

2.1
1.0

1.5

1.5
1.7
3.1
1.5

1.9

0.9

1.2
1.2
0.9
0.6
1.6
0.0
1.3

1.8

0.8

1.8
1.3
0.6

1.3
1.0
2.9
0.7

5.9
1.7

0.5
0.5
2.4
1.5

1.0

2.2

100.0

DISBURSE-
MENTS

972,214
1,388,459

949,547

176,171
200,419

37,939

102,530

82,344
152,042
299,016

32,872
178,683
89,691

64,460

108,764
0

38,753
144,193

0
0

81,815

13,025

1,900

114,698
48,243

118,374
87,419

207,787

45,340

521,299

101,248
45,913
45,475

204,179
40,584

101,780

170,246

6,967,422

%

14.0
19.9
13.6

2.5
2.9

0.5

1.5

1.2
2.2
4.3
0.5

2.6
1.3

0.9

1.6
0.0
0.6

2.1
0.0
0.0

1.2

0.2

0.0
1.6
0.7
1.7
1.3
3.0

0.7
7.5
1.5
0.7
0.7
2.9
0.6

1.5

2.4

100.0
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If distributed by region, i.e. regional projects plus national projects in each region,

the result would look something like this:

The largest share of assistance in the field under review was allotted to East Asia &

REGION
NO. OF CURRENT DISBURSEMENTS

PROJECTS BUDGET
AFRICA Total
LATIN AMERICA Total
EAST ASIA Total
Grand Total

24
15
19
58

3,621,497
2,404,049
3,705,898
9,731,444

2,367,001
1,741,938
2,858,483
6,967,422

34.0
25.0
41.0

100.0

the Pacific, which received 41% of all disbursements since 1986. Africa followed closely

with $3.6 million allocated and $2.3 million (34%) spent so far. Finally, $2.4 million

have been allocated to projects in Latin America, which account for 25% of total

expenditures, corresponding to $1.7 million. These figures cannot be compared since

some regions already had some infrastructure and therefore their requirements were less

than in others.

DISTRIBUTION BY REGION OF DISBURSEMENTS FOR RIA-
RELATED TC PROJECTS, 1986-1995

LATIN AMERICA

25%

EAST ASIA

41%
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Distribution by component of
disbursements for RIA-related TC projects,

1986-1995

Training

18%

Equipment

59%
Experts

23%

As of the end of August 1995,

of the $6.9 million disbursed on

radioimmunoassay-related TC projects,

$1.6 million were spent on the

provision of expert services,

corresponding to 23% of total

disbursements; $4.1 million (59%)

were spent on equipment, and $1.2 million on training (fellowships and training courses),

which is equivalent to 18% of total disbursements.

Distribution of man-months of fellowship
training, RIA-related activities, 1986-1995

Asia
45%

In the period under review, a total

of 50 people from the three regions have

been awarded fellowships, for a total

duration of 193 man-months. The

breakdown by region is as follows: 14

fellowships/ scientific visits to obtain

training in radioimmunoassay-related

topics were awarded to African nationals

(61 man-months), 24 to nationals from

months), and 12 to nationals from Latin

American countries (45 man-months).

In addition, a total of 747 people

participated in 72 regional training

courses on subjects including RIA and

its methodology, quality control, bulk

reagents, data processing and external

quality control. Of these, 154 Africans

countries in East Asia and the Pacific (87 man-

Latin
America

64%

Regional distribution of training
course participants, RIA-related

activities, 1986-1995

^•-^ilil'
Asia
15%

Africa
21%
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participated in 10 training courses held in Africa, 109 Asians participated in 7 events in

the Asian region, and 484 Latin Americans participated in 55 training courses in Latin

America.

Disbursements for Expert Services,
RIArrelated projects, 1986-1995

Latin America

15%

Also within the context of the

projects reviewed, a total of 499

expert assignments1 were carried out

for a total duration of 297 man-

months. The break-down by country

is as follows: 125 assignments were

conducted in Africa (79 man-

months), 240 assignments were

carried out in the East Asian region

Equipment Disbursements,
RIArrelated projects, 1986-1995

(181 man-months), and 134 were conducted in Latin America (37 man-months). In

addition, equipment totalling $4.1 million was provided, of which, $1.5 million worth of

equipment was supplied to Africa, $1.5 million to East Asia and the Pacific, and

equipment worth some $ 1 million was delivered to the Latin American region.

This evaluation covered all

regional technical co-operation

projects related to radioimmunoassay

in human health that have been

approved for Africa, East Asia and the

Pacific, and Latin America, within or

without the framework of regional

agreements, namely

• RAF/6/006, RIA of thyroid

related hormones,

Latin Mierica

27%

RAF/6/007, Radioimmunoassay reagent production,

1 It should be pointed out that the term "expert assignments" includes not only expert missions in the traditional
sense, but also covers participation in national co-ordinators' meetings, participation in training courses (both
lecturers and trainees), national consultants, and even administrative support at Agency Headquarters.
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• RAS/6/011, RIA of thyroid related hormones,

• RAS/6/018, Diagnosis of HBV infection by radioimmunoassay,

• RLA/6/011, RIA of thyroid related hormones,

• RLA/6/016, Neonatal hypothyroid screening, and

• RLA/6/028, Diagnosis of hepatitis B infection by RIA.

In addition to these, the evaluation further looked into a total of 51 national

projects in 31 countries (22 in Africa, 17 in Asia and the Pacific, and 12 in Latin

America).

III. EVALUATION FINDINGS

The evaluation of the Agency's TC activities towards the promotion of

radioimmunoassay in human health, which has been in operation for the last ten years in

45 countries in three regions of the world, proved to be a very challenging task which

could only be attempted by applying an extremely economic analytical strategy.

Based on the conceptual design of the TC programme, the analysis of the effects of

the programme had to be restricted to a few essential topics — topics with comparable

weight in the different countries. The topics selected for evaluation were collaboration/co-

operation, training activities, methodology, cost reduction, quality control, impact, and

screening programmes.

A teleologically orientated synthesis of the information obtained on the individual

topics induced a validation of the effects of the programme and ultimately resulted in a

few recommendations on future aspect of the programme.

/ / / . 1. THE DESIGN OF THE PROGRAMME

Through the implementation of technical co-operation projects, the Agency has

sought to transfer RIA technology to recipient countries, in particular, bulk-reagent-based
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methodology, good/standard RIA practice, quality control, computer-assisted data

processing procedures, local reagent production, and external quality assessment schemes

(EQAS) to ensure the reliability of assay results. Furthermore, the projects have aimed at

reducing the cost of assays and increasing the analytical reliability of RIA procedures used

for clinical diagnosis and research purposes in recipient Member States. In order to

establish the necessary infrastructure in recipient countries in a systematic way, the

Agency used a Standardized Package Project on Radioimmunoassay, prepared by the

Nuclear Medicine Section of the IAEA's Division of Human Health, the objective of

which is "to establish, in developing countries, radioimmunoassay (RIA) laboratories for

clinical diagnostic service, research and training" (see Annex D).

The scope of both national and regional projects has evolved throughout the years.

In the initial stages, projects were concerned with studies on thyroid-related hormones,

and subsequently introduced screening programmes for neo-natal hypothyroidism and

hepatitis B (HBV) markers. Most recently, assays have been introduced in some recipient

countries for the measurement of selected tumour-associated antigens relevant to the

detection and management of types of cancer that are common in developing countries.

The strategy adopted to implement such projects has been based on the following

sequence:

• Promotion of the use of the bulk-reagent methodology as an alternative to

ready-to-use commercial kits, as previously applied;

• Provision of a complete package of such reagents from central sources in the

UK, France or China;

• Stimulation, as expertise developed, of the local production of primary

reagents. Technical and economic considerations were taken into account to

determine the scope of the local production of reagents;

• Clinical application of RIA techniques by determining thyroid-related

hormones, hepatitis antigens, tumor markers. Subsequently, screening

programmes were introduced as an additional clinical application of RIA

technololgy.
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• Production of local reagents to gradually substitute the imported articles,

including standards, quality control material, tracers, polyclonal antisera and, in

some cases, monoclonal antibodies; and

• Organization of external quality assessment schemes at the regional level as a

final arbiter of assay reliability.

The RIA programme's design has been characterized by (a) a clear concept; (b)

long-term and short-term goals resulting in a sequential growth of the programme; and (c)

differentiated goals for each participating country. The effect of this approach on the

programme's impact is analyzed in Section III. 5. of this report.

/ / / . 2. ANAL YSIS OF THE RESPONSE TO THE QUESTIONNAIRES

The return rate achieved ~ about 70%, almost equally distributed among the three

regions, East Asia and the Pacific, Africa and Latin America -- can be considered quite

satisfactory for a mailed questionnaire. The quality of the information given, however,

was quite variable. Against this negative aspect, however, it was appreciated that in more

than two thirds of the questionnaires returned, great care was taken to provide a clear

picture of the local situation so that, in conclusion, the data obtained provided an adequate

basis for the evaluation.
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Table 1: List of questionnaires returned

LATIN
AMERICA
(17countrle>)

Argentina

Bolivia

Brazil

Chile

Colombia

Costa Rica

Cuba

Ecuador

Guatemala

Jamaica

Mexico

Nicaragua

Panama

Paraguay

Peru

Uruguay

Venezuela

S«|j4Btal
GRAND
TOTAL

Questionnaire
received

1995-06-16

1995-05-19

1995-05-05

1995-04-25

1995-06-16

1995-05-14

1995-05-08

1995-05-05

1995-06-14

1995-05-12

1995-05-09

1995-06-14

n

Missing
questionnaires

X

X

X

X

X

5

ASIA&
PACIFIC
(13 countries)

Bangladesh

P.R.of
China
Indonesia

R. of Korea

Malaysia

Mongolia

Myanmar

Pakistan

Philippines

Singapore

Sri Lanka

Thailand

Viet Nam

5uiHfot6i

Questionnaire
received

1995-05-02

1995-05-12

1995-05-15

1995-04-25

1995-05-08

1995-06-19

1995-06-28

1995-05-23

1995-04-26

1995-05-05

Missing
questionnaires

X

X

X

3

AFRICA
(IS countries)

Algeria

Cameroon

Egypt

Ethiopia

Ghana

Kenya

Libya

Madagascar

Mauritius

Morocco

Nigeria

Sudan

U.R.of
Tanzania
Tunisia

Zaire

45

Questionnaire
received

1995-05-22

1995-05-19

1995-05-18

1995-05-15

1995-04-12

1995-05-05

1995-06-21

1995-06-02

1995-05-02

1995-05-11

10

32

Missing
questionnaires

X

X

X

X

X

5

13

/ / / . 3. EXTENT OF NATIONAL AND REGIONAL PARTICIPATION IN THE PROGRAMME

The extent of the collaboration within an individual country, but also at the

regional level, is the basis for the potential impact and extension of the programme.

In general, the number of participating laboratories varied considerably from

country to country, in proportion to the total population of the country, but there are also

smaller countries with a comparatively large number of participating laboratories and vice

versa. A further, and noteworthy fact is that between 18% and 38% of the collaborating

institutions left the programme while it was going on.

The information on the number of participating laboratories and on the laboratories

that have left the programme is extracted from the questionnaires and it is reliable enough

to demonstrate the large participation of laboratories with a comparatively low drop out

rate (Table 2).
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Table 2: Collaborating Laboratories

AFRICA
ASIA & THE
PACIFIC
LATIN
AMERICA
TOTAL

NUMBER OF
RETURNED
QUESTIONNAIRES

10
10

12

32

NUMBER OF
PARTICIPATING
LABORATORIES

34
42

66

142

NUMBER OF
LABORATORIES NO
LONGER IN THE
PROGRAMME

6(18%)
13(31%)

25 (38%)

44(31%)

However, a drop-out rate of about 30% is a constraint on collaboration and

measures should be taken to reverse it. The Agency could be of assistance here in the

funding of basic equipment and national training activities. It came out in discussions that

many (peripheral) laboratories would join the programme provided they had the necessary

equipment and staff. But even then, the licensing procedures are often very difficult, and

it was repeatedly asked whether the Agency could help in this area.

In spite of serious logistic difficulties described later in the report, there is a

development of co-operation/collaboration at the national and regional, but also at the

interregional level, to be seen as a result of the Agency's programme. A good example of

collaboration between regions, and thus a good example of technical co-operation among

developing countries (TCDC), is the interregional distribution of a TSH standard produced

in Sao Paulo, Brazil. This stimulation of national, regional and interregional co-operation

is in a great measure due to the effective introduction of external quality assessment

programmes and, to a lesser extent, of the distribution of locally produced reagents

and kits.

111.4. THE EFFECTIVENESS OF THE AGENCY'S ASSISTANCE

The fundamental issue of the Agency's programme in promoting the

radioimmunological determination of thyroid hormones was to supply laboratories with

the essential reagents for assays, together with the necessary know-how to expertly

perform the individual tests.
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The backbone of the Agency's assistance was the transfer of technological

expertise to the institutes/countries that had joined the programme. This was done by a

large number of training courses, experts services and fellowships awarded by the Agency

Some details were given in section II of this report.

Training attendance records as reported in the questionnaires and compiled in

Table 3, demonstrate the good acceptance of the training activities since the majority of

participants in the training remained in their job (90% in Africa 86% in Asia and 80% in

Latin America).

Asia &

Pacific*

Latin America

Africa

Table 3: Attendance at training

Training in RIA/QC

Persons who
participated/left

50/9

339/47

36/6

Training in the
preparation of reagents

Persons who
participated/left

34/7

113/42

29/0

activities

Training in data
processing

Persons who
participated/left

77/7

116/24

25/3

Total

Persons who
participated/left

161/23 (14%)

568/113(20%)

90/9 (10%)

* One country reported 1980 participants with 200 having left their place of work. This country is not included not to distort the
information.

The overall effects of these training activities were excellent. Thanks to the

assistance of the Agency, academic and technical staff of the participating institutions are

now well trained in radioimmunoassay practices, especially in bulk reagents methodology.

As an extension to the programme, the Agency's training activities further included local

reagent production, data processing and, most importantly, internal quality control and

external quality assessment. The results of these training courses, expert missions and

fellowships were very successful with regard to both intellectual and practical impact.

The high quality of the training is clearly demonstrated by the use of the bulk

reagent methodology, reagent self-production and quality assessment, as reported in the
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questionnaires. Furthermore, the field mission confirmed the high level of RIA expertise

in all institutions visited. Nevertheless, some drawbacks were noticed:

Regional Training Courses

While the overall duration of the training courses was generally accepted, some

criticism was made as to the balance between theoretical lectures and practical work.

More practical laboratory exercises would generally be very welcome. Within this

context, a further soft spot of the training courses became apparent: laboratory equipment

and reagents and also other material essential for the practical parts of the training course

sometime arrive late or even too late. This, of course, is a severe block to the full success

of a course and such difficulties arising solely from logistic problems were mentioned

repeatedly during the evaluation discussions.

The programme of the training courses is generally appreciated. Criticism may be

applied to an occasional imbalance between the educational standards of the lecturers and

that of the participants. Another point of criticism is that some lectures are too repetitive.

Generally speaking, there is a desire to tighten the syllabus of the courses - a common

desire when educational programmes are discussed.

It would be of great help if a detailed syllabus of the training courses would be

available well in advanced of the course. This would make it possible to better select the

participants for the courses, and in addition, participants would be able to prepare

themselves better for the courses. Proper selection of the participants and good

preparation for the course would contribute to a homogeneous educational level in a

course.

All these points of criticism are not major problems, nevertheless it is felt that

correction of these deficiencies could considerably increase the effect of the training

activities.
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National Training

Generally there seems to be some saturation with regional training courses,

including the type of train-the-trainers courses. This opinion, however, is not unanimous

and should probably not be overemphasized. On the other hand, preference was felt for

national training courses, albeit for those national training courses where the Agency gives

some assistance, e.g. international experts.

The preference given to national training courses could be explained by the fact

that the Agency itself has stimulated national training courses as a follow-up to regional

courses, but this preference is also due to the fact that in a national course no language

difficulties are to be expected which otherwise often hamper the effect of the training.

In this context, an observation made during the field missions should be reported,

namely that many countries suffer from a lack of trained technical staff, and also from a

lack of training centres for technical staff. Maybe the Agency could consider this as a

field of further activity.

Fellowships

Fellowships are of course considered the most helpful assistance of the Agency's

training programme. An interesting remark made in this connection suggested that it may

be considered to send a fellow for a first fellowship to a place within the region (language)

and only thereafter for a second or follow-up fellowship somewhere outside the region

(upoji recommendation of the first tutor). With regard to the duration of fellowships, it

was quite unanimously claimed that six months are an optimum time, one year should

never be exceeded.

Experts

It is a fact that experts are always very welcome and useful and this experience is

repeated under this programme. But here again, some remarks were made both in the

questionnaires and during the field missions, suggesting changes that might further
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improve the effect of expert missions. One such suggestion is that experts should mainly

be concerned with transferring practical experience. Preparatory steps for an expert

mission should be started from both sides well in advance of the mission.

A second point that should be made here is that it was generally believed that with

proper preparation of an expert mission, the duration of the mission need not exceed two

weeks.

HI. 5. THE IMPACT OF THE PROGRAMME

III. 5.1. Capacity building

The methodological part of the programme has to be considered under three

aspects: the use of bulk reagents, local production of reagents and quality control.

The introduction of bulk reagents was the first step in the Agency's programme to

promote the determination of thyroid-related hormones using RIA methodology. From

the beginning, this was considered a first step to be followed by an increasing local

production of reagents. This first step was very effective and the sequence bulk reagents -

local production of reagents worked very well in the majority of laboratories in variable

proportion (Table 4). The limiting factors everywhere were manpower on the one hand,

and instrumentation on the other. Thanks to the Agency's assistance in training very few

problems arose from the quality of expertise for carrying out the work.

In the questionnaires the majority of national co-ordinators claim that they use bulk

reagents in combination with locally produced reagents almost exclusively but this

concerns the work within the laboratory and only some of the collaborating

laboratories. To what extent the patient population is actually reached is discussed

elsewhere more in detail. It should be noted, however, that there was no specific

programme activity aimed at assisting counterparts in expanding the programme to

benefit larger amounts of patients. Methodologically things went well according to

plan, and at the time questionnaires were returned, local production of reagents had

generally reached a level as follows: most of the laboratories were able to produce their
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own standard for T4 and T3, rarely however, for TSH; nearly all laboratories were able to

make their IQC sera; and production of tracers and the polyclonal antibodies was quite

common.

Table 4: Local production of substances

Asia & Pacific

Latin America

Africa

Reagents: Standard, tracer, antibody
Locally produced, by number of countries

All

2

4

2

Some

4

6

4

None

3

1

4

QC sera
(number of
countries)

5

6

7

The separation methods remain a problem. Under the Agency's programme,

frequent changes occurred (solid phase, liquid phase, magnetic particles) which caused

some insecurity, especially in some smaller laboratories, and it would be advisable, if

possible, to concentrate on one separation method.

We are coming now to one of the central points of the evaluation: some

laboratories and at least one in every region, have done very well in setting up the local

production of reagents, reaching finally a point where they are able to produce complete

kits for the determination of thyroid-related hormones. This means that, under optimum

conditions it would be possible in principle to become completely independent, in the long

run, from importing kits by producing them in the participating labs.

- During the field mission laboratories were visited (in every one of the three

regions) where kits were already produced, but distribution, both national and regional,

was very limited.

In analysing this unexpected finding, the following obstacles became apparent.

The intended user of such a kit needs to be convinced that such a "home-made" product is

of similar good quality as the commercial one. He must also be convinced that the

product will always be available when he needs it. With regard to the problem of
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availability, in addition to the capacity of the producer, the solution of logistic problems

will be essential. Only if such problems can be solved adequately, will kit production

and distribution be a success.

The requirements for national and regional kit production and distribution can only

be met if things are handled in a very professional manner. It could be that only a

professional "sales manager" could provide the necessary advice.

///. 5.2. Cost Reduction

With the successful introduction of bulk methodology and/or local reagent

production, the cost of the individual test was reduced, as was originally intended. The

overall magnitude of the reduction in cost was remarkable. It is possible to reduce the

information provided in the questionnaires on cost reduction to a common denominator.

Expressing cost reduction as a percentage of the initial costs, one observes that in two

thirds of the laboratories the price of one entity (i.e. test, sample, kit etc.) fell to less than

30% of the initial value (Figure 1). In order to express cost reduction in a more concrete

way, one could say that the cost of an assay using imported kits is in the order of $2 to $3,

but is reduced to only 50 cents if bulk and/or locally produced reagents are used.

Figure 1: Cost reduction,
Indicated in the questionnaires as a percent of the pre-programme cost

0-10% 11-20% 41-50% 51-60% 61-70%

A further considerable reduction in assay costs is to be expected with the firm

establishment of the local production of reagents (and finally of kits), and with their

national and regional distribution.
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III.5.3. Quality control

The radioimmunological determination of thyroid-related hormones is now

expertly done in the laboratories participating in the programme using bulk or locally

produced reagents. This can be documented by the results obtained through quality

control procedures. The introduction and the proper performance of quality control was

assisted very successfully by the programme and are an outstanding success of the

Agency's activities towards the promotion of RIA in human health.

Internal Quality Control (IQC)

As a result of the programme, internal quality control is now used in nearly all the

laboratories that have joined the programme. Furthermore, it is conducted mostly with

locally prepared sera using computers and appropriate evaluation programmes, whereby

mention should be made of the fact that a great number of labs use the programme of the

IAEA (Table 5).

Table 5: Internal Quality Control
Frequency of performance in proportion to the total number of laboratories

Performed at all

With computer

With IAEA programme

Asia & Pacific

10/10

7/10

5/10

Latin America

10/12

10/12

8/12

Africa

10/10

9/10

7/10

The figures given in the questionnaires demonstrate clearly that a gradual

improvement of the quality of the radioimmunological hormone determinations has been

achieved. They also show that very good standard practice is being applied. The figures

in Table 6 give typical examples for variation coefficients performing internal quality

control for three countries, one in each region.
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Table 6: Internal Quality Control
Variation coefficient in percent for control sera with low, medium and high analyte concentration

T3

T4

TSH

low

medium

high

low

medium

high

low

medium

high

Country A

15.2

9.4

12.5

9.6

8.9

14.1

54.1

11.8

4.9

Country B

14

10

5

13

6

7

12

6

6

Country C

3.7

2.2

3.2

5.6

9.2

5.9

4.1

3.9

2.6

External Quality Assessments (EQA)

One of the greatest accomplishments of the Agency's programme has been to

convince all participating laboratories that internal quality control and external quality

assessment are absolute requirements to ensure the high quality of the programme. The

introduction of internal quality control is relatively easy to achieve compared to the

problems involved in carrying out an overall external quality assessment scheme. Despite

the many difficulties, however, the Agency seems to have achieved much in all three

regions, of course at different levels (Table 7). EQA is done partly using sera produced in

the region itself and partly with commercially available sera.

Table 7: External Quality Assessment

Frequency of
performance in
proportion to the
total number of labs

Performed by

Serum provided by

Asia & Pacific

9/10

Different regional or
commercial
institutions

Different regional or
commercial
institutions

Latin America

11/12

CEMIC (9)
Others (2)

CEMIC (10)
Amersham (1)

Africa

3/10

IAEA

Immunotec
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The evaluation if the EQA data is performed in different ways in the three regions

and it is not yet done to full satisfaction:

• In Latin America, the Agency's co-operation with CEMIC/Argentina resulted in a

nearly perfect EQA scheme and practically everybody co-operates in the CEMIC

Programme of External Quality Assessment.

• In Asia, EQA is also widely spread. There is, however, no centralization of EQA data

evaluation. It is a well known fact that, the more laboratories participate in an EQA

programme, the better the effect. The Agency has therefore initiated, in co-operation

with the national co-ordinators, a strategy to concentrate EQA sera preparation and

evaluation in the Republic of Korea, Pakistan and Thailand.

• In Africa, EQA has also been initiated under the Agency's programme. EQA sera are

practically exclusively provided by Immunotec. The organization of distribution and

evaluation are at the initial stages. At a co-ordinators meeting held recently, evaluation

centres were planned in Algeria, Ghana and Zimbabwe, but until this becomes

operational, the continuing assistance of the IAEA both for the distribution (and maybe

the production) of EQA sera, and for the evaluation of the results seems to be required.

In fact, the Agency should consider taking over the tasks of producing, distributing and

evaluating EQA products, at least temporarily.

In conclusion quality control measures have been very successfully implemented

within the context of the Agency's programme, but further assistance especially with

regard to EQA, is needed.

III. 5.4. Clinical impact

The evaluation of the impact of the Agency's efforts on the promotion of RIA

methodology is certainly a most difficult task, at least as far as the final impact on patients

is concerned. The intellectual impact is certainly a very high one. During the field

mission it was extremely impressive to see the intellectual engagement and excitement not
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only of the senior staff involved in the programme, but also of many other staff members.

The impact on the methodological expertise has already been discussed in detail and needs

no further comments. Internal quality control and external quality assessment have been

duly accepted.

The most difficult part of the evaluation consists of making a judgement of the true

patient impact and of the sustainability of the Agency's programme. Such a judgement

can only be, to a considerable degree, an abstract one in so far as it is based on insufficient

factual information. In analysing the available information we find:

• 69% of the laboratories report an increase of the workload (number of patients

or number of tests performed).

• The test frequency increased by a factor of two, up to five.

• The actual number of tests done (or patients examined) before the programme

started/ at present, varies from 26,000/52,000, to 4,600/11,300, and 300/1,000.

An exception was found in China, where the equivalent numbers were 10 and

50 million.

• There are also a few reports indicating that assays for thyroid-related hormones

only started with the Agency's programme.

As rewarding as these figures seem to be — in total numbers and in relation to total

patients population — the number of tests performed is quite small in many countries.

In most countries, the majority of the patient work load is performed in routine

laboratories outside of the scope of the laboratories participating in the Agency's

programme. In these routine laboratories there is a strong tendency to use commercial kits

for simplicity and kits with non-radioactive tracers for easier automation.

Even though it would have been important to obtain reliable figures on the

distribution of the patient work loads between (a) assay performance using reagents under

the Agency's programme, (b) imported kits, or (c) alternative methods, this proved to be

impossible.
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In view of all the advantages of assaying thyroid-related hormones with

radioimmunoassay using bulk reagent and/or locally produced reagents, it is rather

disappointing to see that the actual number of patients benefitting from the programme is

rather small; it is further disturbing to see that reasons for this are simply materialistic

ones. A quotation from one of the questionnaires is very illustrative and stands for similar

ones in many another questionnaires: "We haven V managed to reduce the imports for the

quantification ofT3 and T4 due to the fact that the laboratories, regardless of the cost of

the kits and the methodology, use the equipment and the reagents of different producers,

which permits a fast completion and allows to process a bigger amount in less time,

compared to national produced reagents. "

The arising situation is quite controversial: On the one hand, RIA technology

remains the most robust technology and is still, analytically, the most reliable

technology. It is still considered the gold standard in immunoassay, and RIA-bulk and/or

local reagents production methodology offer by far the highest cost-effectiveness. The

IAEA was successful in assisting the countries to set up high quality performance of RIA

at low cost. In addition, the programme's most recent achievement has been to

establish, in quite a number of participating laboratories, the capability to produce

complete kits at low cost.

However, on the other hand, it must be pointed out, that despite the magnitude of

these achievements, they have often remained substantially within the laboratories,

and , many of the laboratories have not been successful in passing on the

accomplishments to the end-users to the necessary extent.

There are, of course, exceptions where the programme's impact on end-users was

equivalent to the overall methodological impact, but generally speaking the impact on end-

users has not been sufficient. To give an example, in all the countries visited by the

mission, the laboratories were competent to produce complete kits of excellent quality and

at low cost, but all of them met with many barriers when trying to expand the use of the
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kits. The main obstacles for the expanded and extensive use of bulk reagents and/or

locally produced reagents and locally produced kits were:

• Logistic problems concerning all forms of transportation but also problems with

customs;

• Non-acceptance at the national and regional levels of locally produced

substances, and little public relations experience and facilities to overcome this

lack of acceptance;

• Lack of counting equipment in potential new peripheral laboratories that would

be interested in using locally produced products;

• Difficulties in obtaining a practicing license for RIA laboratories;

• Lack of established contacts with clinical partners; and

• Aggressive selling strategies by commercial kits producers.

All these obstacles are considered a handicap to the continued success of the

programme. The sustainability of the programme must be also be viewed from this angle.

In nearly all of the questionnaires, the question as to whether the Agency's RIA activities

will be sustained is answered in the affirmative. Approximately 50% of the respondents,

however, say that, without the help of the Agency, it would be extremely difficult or even

impossible to go on with the programme initiated by the Agency. The obstacles listed

above, considered to be a major handicap for the success of the programme, might

constitute a threat to the sustainability of the programme and must be minimized.

///. 5.5. Screening programmes

' From the beginning of the programme, its desired ultimate expansion to the end-

users has been hampered by the lack of established contacts with a clinical partner. In the

case of the more recently initiated screening programmes, this drawback is non-existent

because the labs have collaborated with the clinicians from the beginning. The neonatal

screening programme promises, therefore, to become highly successful for the end-user.

Actual participation was high from the beginning and nearly every country is applying for

participation. Severe iodine deficiency in many of the countries and, consequently, a high
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incidence of (neonatal) hypothyroidism with a very high incidence of cretinism is the basis

for this high interest (Table 8).

Since the early days of the programmes in Asia and Latin America, i.e. since 1992,

over a million of new-boras have been screened. In Africa, the first pilot studies have

been started with very good results. With regard to the importance and beneficial effects

of this part of the Agency's programme, it was impressive to see a local presentation in the

north of Thailand on iodine deficiency, hypothyroidism, and cretinism, and at the same

time a laboratory assaying samples of new-born babies using locally produced kits and

one of the Agency's mini-counters.

In reading a questionnaire from Latin America, where it is mentioned that "The

locally produced reagents used for the diagnosis of neonatal hypothyroidism has enabled

the pilot project to screen 10,000 ofneonates in 10 months", the importance and the effect

of this part of the programme become easily understandable.

Table 8: Neonatal Screening

Nr. of questionnaires

Screening performed

Screening planned

Reported incidences

Asia & Pacific
10

3

3

1:7000
1:18000
1:2400
1:900

1:2500

Latin America
12

8

0

1:4600
1:2869
1:1779
1:1600
1:1254
1:2246

Africa
10

0

4

For the success of the Agency's activities toward the promotion of RIA in human

health, neonatal screening presents one way to have the overall methodological impact

immediately accompanied by the desired final impact on the patient. Analytical

reliability, combined with the highest possible cost-effectiveness, should be unequalled

arguments for the exclusive use of RIA (bulk and/or locally produced reagents and/or

locally produced kits) in the official health care programmes of participating countries.
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Looking critically at the situation, however, there is much to be done before

neonatal screening will be efficiently established. From the reported incidences of

neonatal hypothyroidism in different countries, it can be assumed that there are still false

positive and false negative results, and thus the figures for recalls and time intervals for

the beginning of treatment must be improved.

In Asia and Latin America, screening programmes for the detection of hepatitis B

have been started and the first results are very promising. However, hepatitis B screening

programmes, carried out to a large extent in individual hospitals, were already under way

at the time of the start of the Agency's programme, and therefore many hospitals are using

alternative techniques and not RIA methodology. It is difficult for the moment to judge

which technique will take the lead in the long run.

In conclusion, it must clearly be stated that the efforts of the Agency and its staff in

assisting the countries participating in the programme to introduce and optimize high

quality performance of RIA methodology were very successful. This was made possible

thanks to the excellent conceptual design of the programme which was characterized by

careful step-by-step planning of the programme.

It is an outstanding accomplishment of the Agency's TC programme that in the

three regions of the world, Africa, Asia and the Pacific, and Latin America, there exists

now a network of laboratories and a generation of scientists and technicians well trained in

the performance of radioimmunoassay of high analytical reliability with locally produced

reagents or kits. A further accomplishment is that the cost of the individual examination

was reduced very considerably. The network is, however, still fragile and must be

strengthened by extended use of the acquired skill. It should be considered a challenge

and a commitment for the Agency to proceed now with a second or final phase of the

programme by assisting in the enhancement of the clinical applications of the "bulk-RIA"

that has so successfully been set up with its help in so many laboratories around the world.

This is not an easy task and some possibilities on how to proceed have been outlined
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below. At the present time, screening programmes, especially neonatal screening

programmes, are the most rewarding fields of clinical application. The very recently

started activities on tumour markers will still require further discussion.

IV. RECOMMENDATIONS
The recommendations listed below attempt to follow the original step-by-step

conceptual design of the programme, and care has been taken not to neglect any of the

accomplishments achieved by the programme. In addition, the concept of heavy Agency

involvement in the initial phases of the programme, followed by a gradual take-over by

the national institutions until finally these institutions are self-reliant, was used as a basis

for the recommendations.

Training

3. The very successful training activities of the Agency should be handed over to a large

extent to the national authority. The regional training courses, including courses of

the train-the-trainers type, could be reduced to a few carefully selected topics

concerning new activities Within the programme, like the organization of screening

programmes or the introduction of new assays, such as probably tumour markers.

3. The subject of past regional training courses should now become the syllabus of

national training courses. The Agency, however, should continue to assist national

training courses by providing, if requested, special lecturers from abroad.

Expert services

3. Expert missions should be continued and should concentrate on the practical

demonstration of methods and techniques. They should be thoroughly prepared, well

in advance of a planned mission. A detailed programme should be developed by the

expert together with the institution to be visited. A properly prepared expert mission

need not exceed a duration of two weeks.
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Fellowships

4. The award of fellowships should also be continued. In addition to the usual careful

selection of a fellow and of his place of study, it would be advantageous if a "first-

time" fellow could be sent for training to a country within his region and, only

thereafter, go on a follow-up fellowship outside the region upon recommendation of

his first tutor. A number of difficulties arising during a fellowship due to certain

incompatibilities, including language difficulties and educational level, would thereby

be minimized. For a well prepared fellowship a duration of about six months would

be optimal.

Methodology

5. The initial step of introducing bulk reagents to be used in lieu of imported kits to

reduce costs was very successful in a confined scope. This is expected to be sustained

without further assistance on the part the Agency, with the exception, however, of a

number of countries with severe economic difficulties. It is strongly recommended

that the Agency maintain its assistance to these countries by supplying the required

reagents.

6. Taking into consideration prevailing local conditions, a great number of laboratories

were very successful in the local production of reagents, including — in some

laboratories — the production of complete kits. These countries should be able to

carry on without further Agency assistance. It is recommended, however, that the

Agency continue to provide assistance — if requested ~ to such laboratories whenever

they produce reagents and/or kits for a larger community of collaborating laboratories.

7. The final success and sustainability of what has been successfully accomplished

through the programme depends heavily upon the effective distribution of the locally

produced reagents and kits. It is therefore strongly recommended that the Agency

assist countries and laboratories as much as possible in solving the severe logistic

problems and also the often severe customs-related difficulties which hamper effective
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distribution. The only possible way to solve the many problems involved may be by

using professional sales management

Quality control

The analytical reliability of the tests introduced under the Agency's programme

can be best documented by an appropriate quality control strategy.

Internal Quality Control

8. The application of internal quality control in practically all participating countries was

possible thanks to the Agency's successful training programme in this area and to the

fact that computer programmes were made available. No further assistance by the

Agency will be necessary in this field.

External Quality Assessment

9. External Quality Assessment was initiated as the next step but has not yet been

successfully established. It is therefore recommended that this be pursued further

More specifically, the Agency should assist (a) in the production of quality control

sera, (b) in assuring distribution of the sera, and (c) in organizing the evaluation of the

results in a few selected centres.

10. Through the Agency's assistance it was possible to set up a quality control strategy in

Latin America and also, to a lesser extent, in Asia. In Africa, however, the

establishment of such a strategy is only in its early stages. It is thus recommended that

the Agency should intensify the assistance provided to Africa, namely by at least

temporarily taking over the production, distribution and evaluation of EQA products,

and that it should continue to assist the organization of EQA in Latin America and in

Asia.

Impact, benefit to the patient

It has been shown that the actual number of patients ultimately benefiting from the

programme is smaller than desired. The Agency should therefore concentrate on the

problem of increasing the number of end-users. A few recommendations can be made
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which aim at increasing the extent to which the patients benefit from the results achieved

by the Agency's programme.

11. It is recommended that the Agency should ask and assist the individual countries to

undertake a survey aimed at obtaining the actual and absolute figures of tests

performed or patients examined using the reagents supplied and/or produced locally

under the Agency's programme. Furthermore, the number of tests/patient should be

obtained relative to test/performance with imported RIA kits and with imported kits

using alternative tracers. The results of the survey would be an excellent basis for all

further activities to increase the impact of the Agency's programme on the end-users

— i.e. the impact on the patients — and would give the necessary information to enable

a more selective — and thereby more effective — assistance on the part of the Agency.

Thus, the Agency should only support those national RIA programmes where the real

cost-benefit can be demonstrated, not only in terms of cost reduction, but also in terms

of the patient population reached or intended to be reached according to realistic

plans.

12. It is recommended to increase the number of collaborating laboratories by providing

counting equipment to those peripheral labs which directly serve the patients.

13. It would further be very helpful if the Agency would assist laboratories in obtaining

practicing licenses for new collaborating RIA laboratories.

14. A further possibility to increase the number of patients benefiting from the programme

would be to attract more doctors and hospitals to make use of the results of the

programme. It is obvious that this can be done only through national public relations

activities. The Agency's assistance and advice would be very valuable in this

connection.
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Screening programmes

15. In an official health care programme, analytical reliability, together with the highest

possible cost-effectiveness of RIA, should be an unequalled argument for the use of

the reagents produced under the Agency's programme for screening. It is thus

recommended that the Agency should further assist in the promotion of screening

programmes for neonatal hypothyroidism. The optimal situation to be aimed at

should include the following points: (a) design of the screening strategy together with

national health authorities; (b) concentration of the test performance in a confined

number of specialized RIA laboratories; and (c) utilization of locally produced

reagents.

16. Hepatitis B screening has only recently been included in the Agency's programme and

should be carried on until more information can be collected.
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