ORGANISATION MONDIALE DE LA SANTE

" WORLD HEALTH ORGANIZATION 3
BUREAU REGIONAL DE L'EUROPE

 REGIONAL OFFICE FOR EUROPE

WELTGESUNDHEITSORGANISATION BCEMHPHAR QPTAHW3ALMA 3NPABOOXPAHEHHA

REGIONALBUORO FUR EUROPA

EBPOIEACKOE PETHOHANBHOE BIOPO

EUR/ICP/PCS 026/A(5)
9811s -

ORIGINAL: = ENGLISH :

SUHMARY RERCRT

Consultation on the Second"Rduﬁd:of 'Q'uality Control "Stlildies
on Levels of 2CBs, 2CDDs and P(DFs in Human Milk and Blood

Rovaniemi, Finland
5-6 June 1990

1990

SUMMARY REPORTS are issued by the Regional Office in English,

French, German apd Russian, but may be reproduced, or translated -

_inte any other language, providing due acknowledgement is madﬂ.

h A"\' e ! ! ) ‘ .

] Les RAPPDRTS SDMMAIRES SOTEt puhhes par le Bureau régionak
. ¢n“allémend, anglais, frangais et rmsse, mais ils peuvent étre repro-

"duits, ou traduits dant n'importe quelle autre lzngue, 4 condltmn
que la source soit diiment mentionnée.

EUR/ﬁFA targetle

KURZBERICHTE 'werden vom WHO-Regiongibilro in Deu;sch:,

- Englisch, Franzbsisch und Russisch hetausgepeben. Nachdruck oder. . -

Ubem:tzung in andere Sprachen mit Queilenanigabe gestattet.

KPATKHUE OTUETH uinawrres Persotanrimm Gopo Ha aHcmic- ‘

| KOM, HEMEUKOM, PYCCKOM H (IPAHIYICKOM ASKIKAX, HO MOTYT o
" BEITH PASMBONMCHR HITH TepedeQcHbt Ha nodon APYTOR AWK OpH

HUHYHH COOTBETCTBYIGUIETD YKATAHHA HE HCTOUHME. |




TARGET 19

Monitoring, assessment and control of risks
in the environment

By 1990, all Member States should have adequate
machinery for the monitoring, assessment and coatrol of
environmental hazards which poge a threat te human
~health, including potentially toxic chemicals,
‘radiation, harmful consumer goods and biological agents.

POLYCHLOROBIPHENYL COMPOUNDS
DIOXINS

. BENZOTURANS
MILE, HUMAN - anslysis
BLOOD CHEMICAL ANALYSIS




EUR/ICP/ECS (Q26/A(5)
9811s
page 1

Introduction

The WHO Regional Office for Europe is coordinating interlaboratory
quality control studies on levelg of PCBs, PCDDs and PCDFs in human milk and
blood as part of its overall project on the health effects of these
chemicals. The results of the first round of the studies, on human milk only,
ware evaluated at a comsultation held in Umea, Sweden, in August 1987. At
that meeting it was recommended that the studies should be continued and that
a new round should be organized every second year from 1988 onwards.

On the basis of that recommendation, the Regional Office planned the
second round of studies, and participants in a comsultation held in Copenhagen
in February 1988 designed the study protocol, including analysis of both blood
and milk., They also agreed on the practical aspects of the studies inecluding
coordination, laboratory work, reporting and timetable, which were
subsequently discussed in further detail at two informal meetings of
laboratory representatives in Umea in August 1988 and in Toronto in
September 1989.

The second-round studies were coordinated by a team consisting of
Professor B. Jansson (Swedish Environmental Protection Agency), Dr M. Nygren
(Swedish Defence Research Establishment), Mr R. Vaz (Swedish National Food
Administration) and Dr E. Yrjanheikki (WHO Regional Office for Europe). The
laboratory work of preparing samples for analysis was carried out by Dr Nygren
with the assistance of Dr Yrjanheikki. The final date for completing the
laboratory studies and reporting the results to the Regional Office was
28 February 1990.

The main purpose of this Consultation was to evaluate the results
received, using a statistical analysis carried out om behalf of the Regional
Office, and to agree on the criteria to be applied to evaluate which of the
laboratories are actually qualified to perform the analyses required. Other
aims were to discuss the analytical procedures used, to idemtify weak points
and advise on improvements, and to consider the need for further activities to
ensure the reliability and comparability of the laboratory analyses.

The Consultation was organized with financial support from the Government
of Finland and was attended by 22 experts from 15 countries, one observer and
two WHQ staff members.

Discussion

The Conmsultation began with a presentation of the study degign. Each
laboratory had received samples from three subpools of human milk and three
subpools of blood plasma. In both cases, two of the subpools had been
fortified with certain PCDD and PCDF congeners, the third subpool being
unfortified. For PCBs no fortification had been performed. The study design
required that two of the subpools be analysed and the results reported before
the final subpool was shipped to participants. All analyses were to be in
triplicate.

The original deadline for completion of the study was 28 February 1990.
In practice, results were accepted until 20 March, allowing nine additional
sets of results to be considered. Within the revised timeframe, results for
BPCDDs and PCDFs were received from 19 laboratories and for PCBsz from
10 laboratories. These laboratories had not all analysed both milk and blood.




EUR/ICP/BPCS 026/A(S)
9811s
page 2

The coordinating committee had met on 20 March 1990 to review the
atatistical treatment of the results prepared for presentation at the
Consultation. Individual laboratories were identified only by code numbers,
the key to which was not revealed until the discussion was over. The
statigstical treatment assessed repeatability and reproducibility, as
indicators of precision and accuracy, merging the results into a single score
for each laboratory. For PCDDs/PCDFs, the treatment weighted the contribution
made to the score by each congener according to the Nordie scheme of toxic
equivalents. Using the International Toxic Equivalent Factors (I-TEF) would
not have altered the outcome significantly. The scoring also included a
penalty for missing data.

Since the variability of fat measurements, especially for blood, was
unsatisfactory, the entire statistical treatment was based on the results
obtained for whole samples rather than on the basis of fat weight. The
reasons for the variability were discussed, with particular reference to the
possible influences of different methodeologies.

During the Consultatiom, the statistical treatment based on scores was
supplemented by calculations of the coefficients of variatiom, without
weighting by toxic equivalent factors, and by consideratiom of the differences
in the results reported for fortified and unfortified samples. On this basis,
a decision was reached as to which of the laboratories are currently able to
demonstrate an acceptable standard of analysis and are thus qualified to
perform such analyses.

Practical difficulties encountered during the analysis were discussed.
These included some problemg with evaporation of shipped standards, blank
analyses which gave significamt levels in some laboratories, and the
congequences of an inadvertently high fortification level for one congener in
two of the subpools of blood. Many of the laboratories reported that they had
had only limited prior experience in performing these analyses for blood.

It was apgreed that the quality control studies needed to be repeated in
two years' time, using the same study design; that a reliable and consistent
method of fat determination must be used in future studies; and that quality
control studies specifically related to fat determinations were needed.

The inclusion of PCDDs/PCDFs in the GEMS food programme was discussed and
considered desirable. The most important foodstuffs ta be monitored were
identified.

The participants thought it important to produce a scientific publication
based on all the results considered, in addition to the normal summary and
full WHO reparts of the Comsultation.

Conclusions

1. The variability of fat measurements, especially for bloed, was
unsatisfactory, possibly due to the variety of methods used. Because of this,
the results from this study were interpreted on a whole-sample basis.

2. After consideration of both the accuracy and the precision of the
analyses of PCDDs and PCDFs in wilk, it was concluded that 12 laboratories
were gqualified out of a total of 16 which reported results.

3. For the analysis of PCDDs and PCDFs in blood, the difficulties are
greater and it was concluded that a wider range of variation should, for the
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time being, be regarded as acceptable. This wide tolerance was thought
necessary in order not to restrict unreasonably the number of laboratories
producing new data for health risk assessment; but all except a very few of
these laboratories are urgently recommended to seek ways of improving the
quality of their results. Twelve laboratories qualified out of 15 submitting
results.

b, For the analysis of PCBs in milk, it was concluded that six laborataries
qualified out of 10 submitting results.

5. For the analysis of PCBs in blood, it was concluded that four qualified
out of gix gubmitting results.

Recommendations

1. It was recommended that only results from laboratories which had
qualified in this or some other appropriate study should be used by the
Regional Office for further health risk assessment.

2. In future studies, a design committee should specify the exact methods
for fat determination to be followed by all laboratories. In general,
laboratories are encouraged to improve the reliability of their fat
determinations, noting that simple and easily applied methods are preferred.

3. In the case of those laboratories which did not fulfil the criteria for
qualification, it was particularly recommended that they take steps to improve
their methodology before performing further analyses. Furthermore, they were
strongly recommended to take part in future interlaboratory gquality control
studies.

4, It was recommended that a further interlaboratory quality control study
should be conducted in two years' time for both PCDDs/PCDFs and PCBs. The
determipnation of PCBs should include at least the congeners with IUPAC numbers
28, 52, 77, 101, 118, 126, 138, 153, 169 and 180. Other congeners might also
be considered.

5. It was recommended that in future studies the design committee should
specify the information to be reported, and that this should include details
of detection limits and recoveries. The exact method by which thesge are to be
determined should be specified by the committee. The design of the study
should also require analysis of blanks at specified intervals. Failure to
report all the information requested may result in penalties or rejection of
the results.

6. It was recommended that a European programme for the determination of
PCDDs/PCDFs in food be included in the GEMS food programme. The monitoring
programme should include the three major commodity groups: cows' milk and
milk products; fish and fish products; and meat and meat products. Special
attention should be paid to cows' milk. All of the laboratories represented
at this Consultation have provisionally indicated their willingness to take
part.

7. The need to gather data on PCBs from the widest possible area, ineluding
developing countries, and the most appropriate methods of analysis were
considered. It was recommended that as a minimum the methodology should be
based on capillary column GC with electron capture detection and sheuld
provide for the measurement of congeners with IUPAC numbers 28, 52, 101, 138,
153 and 130,
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based on capillary columm GC with electron capture detection and should
provide for the measurement of congeners with IUPAC numbers 28, 52, 101, 138,
153 and 180.




