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——, to exercise 367

—, urine 567

catechol-O-methyltransferase

-, breast tissue 763

—, radioenzymatic assay 672

——, hair root cells 672

CEA 175, 821

cefotaxime

—,serum 719

——, determination 719

———, by HPLC 719

—, urine 719

——, determination 719

—~——,by HPLC 719

cerebrospinal fluid

—, albumin 245

—, circulation 746

——, prealbumin as indicator
746

—, cisternal 745

——, glucose 745

—, diagnosis 7

——, with rapid tests 7

—, fibronectin 797

—, glucose 129, 275

——, determination 129

———, and deproteinization 129

—, IgA 245

-, IgG 245

-, IgM 245

—, lactate 746

——, meningitis purulenta 746

—, lumbar 745

——, glucose 745

—, ap-macroglobulin 671

—, peptide hormones 731

——, separation 731

—, prealbumin 245

—, production 746

——, prealbumin as indicator
746

—, protein pattern 23

——, polyacrylamide gel
electrophoresis 23

———, sample preparation 23

cerebrospinal fluid
—, proteins 7, 123
——, adsorption 7
———, to reaction vessels 7
——, nephelometry 123
—, ventricular 745
——, glucose 745
circadian rhythm see also
variation
—, catecholamines 735
——, apallic syndrome 735
cisplatin
—, leukemia treatment 690
——, ATP 690
—, therapy 687
——, N-acetyl-g-D-glucos-
aminidase 687
———, urine 687
——, alanine aminopeptidase
687
———, urine 687
Chagas disease
—, trypanosomes 383
——, characterization 383
———, by lectins 383
chenodeoxycholic acid
—, serum 491
——, radioimmunoassay 491
children
—, reference values 713
——, copper 713
———,serum 713
———, urine 713
—~—,2inc 713
———, serum 713
———, urine 713
chloride
—, urine 703
cholestasis
—, extrahepatic 111
——, and protein phosphoryla-
tion 111
cholesterol see also HDL,
LDL
—, method comparison 595,752
cholesterolesterase
—, specificity 595
cholesteryl esters
—, hydrolysis 595
cholic acid
—, serum 491
——, radioimmunoassay 491
chorionic gonadotropin
—, adenylate cyclase 747
——, liver, foetal 747
—, determination 733
B-chorionic gonadotropin 821
chromate
—, tubular damage 686
chromatography see high per-
formance liquid, ion ex-
change, thin layer
chromogenic substrates 631
chromogenic substrate S-2444
557
Chromozyms 709
Chromozym TRY 671
chymotrypsin
—, faeces 695
——, determination 695
clearance
—, creatinine 423
——, variation 423
—, urea 423
——, variation 423
clinical chemistry
—, perspectives 453, 455
——, automatization 455
—, postgraduate course 439

clobazepam
—, serum 209
——, determination 209
—, urine 209
——, determination 209
clotting tests see also coagula-
tion
—, and glycerophosphatides
711
coagulation see also clotting
—, determination 659, 709,710
——, chromogenic substrate
659
——, non-carboxylated factors
710
—, reference material 744
coagulation system
—, plasmatic 545
——, and thromboplastic
activity 545
———, of arterial walls 545
cold agglutinins
-, monoclonal 716
——, for glycoconjugate-asso-
ciated antigens 716
———, neoplastic cells 716
cold insoluble globulin
—, laser nephelometry 702
collagen
—, metabolism 287
——, protein malnutrition 287
colloid osmotic pressure
-, plasma 233
——, determination 233
competitive protein binding
assay
-, progesterone 355
complement 17
computer processing
—, radioimmunoassay data 660
computer programme
-, HP 97 215
——, radioimmunoassay 215
confidence intervals
—, radioimmunoassay 879
consensus value 461
control materials 855
control specimens
—, assigned values 461
——, determination 461
copper
—, excretion 713
——, in rat bile 713
——~, and glutathione deple-
tion 713
———, and paracetamol 713
———, and penicillamine 713
—, serum 712
——, determination 712
———, atomic absorption
spectrometry 712
———, reference values 713
————, children 713
—, urine 713
——, reference values 713
———, children 713
cord blood see also erythro-
cytes
—, creatine kinase 675
——, Duchenne muscular
dystrophy 675
corticosteroid
—, binding globulin 137
——, binding capacity 137
———, in liver cirrhosis 137
corticotropin
-, plasma 740
——, circadian variation 740
~ -, episodic variation 740

cortisol
-, blood 897
——, of men 897
———, after rifampicin 897
———, after streptomycin 897
—, plasma 740
——, diurnal variation 740
—, serum 183, 867
——, after insulin 867
——, after thyroliberin 867
——, quality control survey
183
coumarol
—, treatment 709
——, monitoring 709
counting
—, leukocytes 691
covariance selection 743
craniocerebral damage
—, creatine kinase 676
—-, isoenzymes 676
creatine kinase
—, isoenzymes 676
——, craniocerebral damage
676
—, mitochondrial 679
——, radioimmunoassay 679
—, serum 675
—~—, Duchenne muscular
dystrophy 675
creatine kinase-B
—, radioimmunoassay 678,
679
creatine kinase-BB
—, acute brain damage 668
—, macro form 677, 678
——, binding site 677, 678
-——,18G 677,678
creatine kinase-MB
—, acute myocardial infarc-
tion 676
—, determination 679
—, fractionation 678
creatinine
—, clearance 423
——, variation 423
—, physical exercise 651
—, serum 423
——, variation 423
—, true 385
——, serum 385
——, urine 385
—, urine 423, 705
——, variation 423
curve-fitting methods 1085,
197
cuvette
—, specifications 445
——, listing 445
cystine aminopeptidase
—, placenta 631
cystinuria
—, screening 303
cytarabin
—, leukaemia treatment 690
——, ATP 690

dacarbazin

—, leukemia treatment 690

——, ATP 690

data

—, handling 947

—, structure 461

——, from different labora-
tories 461

definitive value 461

dehydroepiandrosterone

—, metabolism 747

——, placenta 747



dehydroepiandrosterone

—, plasma 117

——, determination 117

—, urine 741

——, determination 741

delipidation

—, serum 917

density

-, measurement 233

——, by mechanical oscillator

technique 233

—, plasma 615

——, measurement 615

———, and haemolysis
615

depression

—, 3-methoxy-4-hydroxy-
phenylglycol 579

——, urine 579

depressive syndrome

—, function test 867

——, neuroendocrine 867

desacetylcefotaxime

—, serum 719

——, determination 719

———, by HPLC 719

—, urine 719

——, determination 719

———,by HPLC 719

detectability 78

diabetes

—, glycosaminoglycan, novel
672

—, lipoproteins 752

——, carbohydrate content

752

—, rat 901

diabetogenic action

—, thyroid hormone 738

diagnostic significance

—, tumour marker 821

dialysis

—, and lipoproteins 751

diethylstilboestrol

—, receptor binding 729

differentiation

—, leukocytes 647, 691,
692

——, May-Griinwald-Giemsa
staining 691

digitonin

—, enzyme release 674

——, by rat heart 674

Sa-dihydrotestosterone

—, and sex-hormone binding
globulin 730

2,4-dinitrophenol

—, enzyme release 674

——, by rat heart 674

disc electrophoresis

—, proteins 53

——, urine §3

———, value, diagnostic 53

diurnal variation see also
variation

—, prostatic acid phosphatase
297

dopamine

—, plasma 367,413

——, exercise 367

——, radioenzymatic assay
367

doxorubicin

—, leukaemia treatment 690

——, ATP 690

drugs

—, and alcohol 721

—, interference 385

Duchenne muscular dystrophy

—, creatine kinase 675

——, cord blood 675

——, serum 675

Dyggve-Melchior-Clausen syn-
drome

—, ag-macroglobulin 67

——, serum 67

ECCLS

—, byelaws 637

——, revised 637

edema

—, hereditary angioneurotic 17
EDTA

—, lead elimination 163
elastase

—, leukocyte 699

——, determination 699
electroimmunoassay

—, apolipoprotein A-1 917
—, apolipoprotein A-II 917
elimination

—, lead 163

emergency analyses 693
emergency laboratory

—, information system 39
emission spectral analysis

—, aluminium 591

EMIT

—, methotrexate 169

encephalitis

—, viral 717

-—,IgG 717

encephalomyelitis

—, experimental allergic 1

endometrium

—, steroid receptors 654

endotoxaemia

—, proteases 671

——, and protease inhibitors

671

enzyme

—, activities 649

——, physical exercise 649

———, extracellular fluid 649

enzyme immunoassay

—, antiepileptics 720

—, heterogeneous 197

—, homogeneous 197

—, hormone determination
662

—, marker enzymes 197

—, mechanization 197

—, methotrexate 169

—, oestradiol-178 664

—, oestrogens 327, 735

—, placental lactogen 735

—, pregnancy-specific
B1-glycoprotein 710

—, reliability 197

——, criteria of 197

—, testosterone 661

—, triiodothyronine 718

enzyme linked immuno-
sorbent assay

—, peroxidase assay 345

enzymes

—, catabolism 679

——, two-compartment model

679

—, cellular 666

——, in extracellular space 666

—, determination 89

——, IFCC methods 89

—, differentiation 379

——, by lectins 379

—, elimination 666

enzymes
—, glycosaminoglycan
depolymerizing 672
——, scoliotic children 672
—, markers 197
——, enzyme immunoassay 197
—, release 674
——, rat heart 674
———, by Ca?*-paradox 674
———, by digitonin 674
———, by 2,4-dinitrophenol
674
—, urine 686
——, kidney damage 686
enzyme tests
—, risk populations 763
——, identification 763
epidural analgesia
—, bupivacaine 351
——, determination 351
epinephrine
—, plasma 367,413
——, exercise 367
——, radioenzymatic assay 367
epoxide hydrolase 775
epoxides
—, steroids 937
——, carcinogenesis 937
16a, 17a-epoxy-4-androsten-
3-one 937
16, 17a-epoxyoestratrienol
937
16a, 17a-epoxyprogesterone
937
errors
—, differentiation 433
erythrocytes see also blood,
cord blood
—, cerebrospinal fluid 7
—, cord blood 771
——, catalase 771
——, glutathione peroxidase
771
——, superoxide dismutase 771
—, magnesium 257
—, maternal 771
——, catalase 771
——, glutathione peroxidase
771
——, superoxide dismutase
771
—, membrane 377
——, glycoproteins 377
—, oxygen dissociation curves
689
—, reference values 621
estrogen see oestrogen
ethanol
-, and y-glutamyltransferase
237
—, microdetermination 722
ethosuximide
—, serum 339
—, gas chromatography 339
ethoxycumarine-O-deethylase
775
evaluation
—, instruments 693
——, principles 693
excretion
—, magnesium 257
exercise
—, catecholamine response
367
—, physical 649, 651, 652,
707, 708
~—, enzyme activities 649
———, extracellular fluid 649
——, HDL-cholesterol 707

exercise

—, physical

——, lactate 652

——~—, formation kinetics 652

——, lipid metabolism 708

———, in insulin deficiency 708

——, lipoproteins 652

——, metabolism 651

——, somatotropin release 708

———, in pancreatectomized
men 708

—, renin 367

extracellular fluid

—, enzyme activities 649

——, physical exercise 649

extracellular space

—, enzymes 666

——, cellular 666

extraction

—, bupivicaine 351

—, catecholamines 367

—, steroids 355

F-CB3
—, radioimmunoassay 711
factor VIll-related antigen
—, radioimmunoassay 711
faeces
—, blood 695
——, occult 695
—, chymotrypin 695
fast red TR 603
fenoterol
—, and hormones in pregnancy
748
—, tocolysis 687
ferritin
—, particle counting immuno-
assay 701 :
feto- see foeto-
fibrinolysis
—, determination 659
——, chromogenic substrates
659
—, regulation 657
fibronectin
—, body fluids 702, 797
——, laser nephelometry 702,
797
—, plasma 893
——, laser nephelometry 893
——, liver diseases 893
fibrinopeptide-A
—, radioimmunoassay 711
fibroblasts
—, alcohol dehydrogenase 699
—, aldehyde dehydrogenase
699
flow diagram
—, S'-nucleotidase 333
—, uric acid 363
fluorometry
—, clobazepam 209
fluorouracil
—, leukaemia treatment 690
-—,ATP 690
a-foetoprotein 821
-, particle counting immuno-
assay 701
folate
—, binding 715, 716
——, to cow’s milk protein 715
——, to leukaemia serum pro-
tein 716
Friedewald formula 751
fucosyltransferase
—, serum 670
——, tumour therapy monitor-
ing 670



function test
—, neuroendrocrine 867
——, for affective diseases 867

galactans

—, and lectins 376

galactosyltransferase I1

—, tumour marker 763

gas chromatography

—, antiepileptics 720

—, antipyrine® 817

—, bupivacaine 351

—, carbamazepin 227

—, clobazepam 209

—, ethosuximide 339

—, 3-methoxy-4-hydroxy-
phenylglycol 579

—, phenazone 817

—, phenobarbital 227

—, phenytoin 227

—, primidone 227

—, valproic acid 339, 497

gestosis

—, uric acid 749

glomerula

—, kidney 901

——, isolated 901

———, metabolism 901

————, and insulin 901

glucagon

—, and cAMP 909

——, plasma 909

glucose

—, bivariate reference range
745

——, CSF/serum 745

—, blood 129, 149, 255, 275

——, determination 2585, 275

———, kinetic 275

——, and deproteinization 129

—, cerebrospinal fluid 275,
745

——, cisternal 745

——, determination 275

———, kinetic 275

——, lumbar 745

——, ventricular 745

—, determination 885

——, blood 885

———, hemolysed 885

—, metabolism 901

——, glomerula 901

—, monitoring 732

—, serum 49, 867

——, after insulin 867

——, after thyroliberin 867

——, kinetic determination 49

———, hexokinase method 49

—, urine 275, 703

——, determination 275

———, kinetic 275

glucose dehydrogenase

—, glucose determination
255

glucose-6-phosphate dehydro-
genase

—, inhibition 49

——, competitive 49

B-glucuronidase

—, amniotic fluid 611

——, and sex of the child 611

glucuronidation 307

y-glutamyltransferase

—, histochemistry 237

—, isoenzymes 673

—, liver 237

——, and ethanol 237

—, plasma 237

——, and ethanol 237

glutathione

—, depletion 713

——, copper excretion 713

——, zinc excretion 713

glutathione peroxidase

—, erythrocytes 771

——, cord blood 771

——, maternal 771

glutathione reductase

—, receptor model 724

goitre 909

granulocyte

—, migration 723

——, and bee venom peptides

723

guaiac test 695

glycerol-2-phosphate

—, inhibitor 781

——, 5"-nucleotidase 781

glycerophosphatides

—, and clotting tests 711

—, determination 711

——, enzymatic 711

glycine

—, bile acid conjugation 407

——, colorimetry 407

glycoconjugate-associated
antigens

—, neoplastic cells 716

——, and monoclonal cold

agglutinins 716

glycoproteins

—, carbohydrate content 31

—, desialylated 31

——, fate 31

———, in mouse circulation

31

—, erythrocyte membrane 377

—, interaction 379

——, lectins 379

—, lymphocyte membrane 377

glycosaminoglycan

—, novel 672

——, in diabetics 672

glycosaminoglycans

—, depolymerizing enzymes
672

——, scoliotic children 672

—, rat 279

——, liver 279

——, serum 279

haematin D-575 689

haematocrit

—, fenoterol 687

—, reference values 621

—, verapamil 687

haematology

—, quality control 649

—, spin label method 648

haemodialysis

—, ap-antitrypsin 241

——, serum 241

haemoglobin

—, determination 689

——, by alkaline haematin
D-575 689

—, fenoterol 687

—, glycosylated 686

——, chronic renal failure 686

—, reference values 621

—, verapamil 687

haemolysate

—, glucose 885

haemolysis

-, interference 615

——, density measurement 615

—, reagent 255, 885

haemostasis 545

haemolyzing agent 255, 885
hair roots
—, alcohol dehydrogenase 699
—, aldehyde dehydrogenase
699
—, catechol-O-methyltrans-
ferase 672
HDL-cholesterol
—, determination 705
—, exercise, physical 707
—, method comparison 752
—, plasma 737
——, and thyroid state 737
-, and pseudocholinesterase
684
HDL
—, apolipoprotein-A 917
heart
—, coronary disease 749
——, lipoproteins 749
—, magnesium 257
—, rat 674
——, enzyme release 674
———, by Ca?*-paradox 674
———, by digitonin 674
———, by 2,4-dinitrophenol
674
hemo- see haemo-
heparin
—, action 710
—, plasma 658
——, determination 658
—~——, clinical relevance 658
hepatic fibrosis 921
hereditary angioneurotic edema
17
heterogeneity
—, ap-antitrypsin 13
high density lipoproteins 917
high performance liquid
chromatography
—, aldosterone 742
—, cefotaxime 719
—, dehydroepiandrosterone
741
—, desacetylcefotaxime 719
-, 18-hydroxycorticosterone
742
—, testosterone 741
—, uric acid 702
high voltage electrophoresis
—, polyamines 698
histochemistry
—, v-glutamyltransferase 237
hormone
—, determination 662
——, enzyme immunoassay
662
hydrogen ion activity 829
18-hydroxycorticosterone
—, urine 742
——, high performance liquid
chromatography 742
——, radioimmunoassay 742
hydroxylysyl glycosides
—, urine 287
hydroxyprolinc
-, urine 287
hyperlipoproteinaemia IV
—, bezafibrate therapy 750
——, apolipoprotein C 750
hypermagnesaemia 257
hyperthyroidism 909
hypomagnesaemia 257
hypophysis
—, stimulation 867
hypothyroidism 909
—, congenital 755, 807
——, screening 755, 807

hypoxanthine phosphoribosyl-
transferase
—, variants 754

ICP-spectroscopy 591

IgA

—, cerebrospinal fluid 7, 245

——, determination 245

IgE

—, serum 145

——, method comparison 145

IgG

—, cerebrospinal fluid 7, 245

——, determination 245

—, creatine kinase binding 677,
678

—, neurological diseases 717

-, particle counting immuno-
assay 701

-, protein-A binding 677

—, turbidimetric assay 501

IgM

—, cerebrospinal fluid 245

——, determination 245

immune complex-like material

—, liver cirrhosis 717

—, septicaemia 717

immunoglobulins

—, serum 718

——, determination 718

immunohistochemistry

—, parathyrin 739

immunoturbidimetry

-, protein determination 501

——, measuring time interval

501

——, reaction medium 501

imprecision 433

indometacin

—, and purine metabolism 754

indoxylphosphate

—, substrate 682

——, phosphatase, acid 682

information system

—, emergency laboratory 39

inhibition

—, arylesterase 683

——, by lanthanum 683

—, glucose-6-phosphate dehy-
drogenase 49

——, by ATP 49

inhibitors

—, N-acetyl neuraminic acid
708

——, of thromboxane synthesis

708

—, Clesterase 17

—, monoamine oxidase 921

——, B-aminopropionitrile 921

—, S-nucleotidase 781

—, sialyltransferase 271

instruments

—, evaluation principles 693

—, specifications 947

insulin

—, antibodies 313

—, deficiency 708

——, lipid metabolism 708

—~—, and physical exercise

708

—, magnesium metabolism 257

—, metabolic activity 901

——, glomerula 901

———, isolated 901

—, monitoring 732

—, neuroendocrine function
test 867

—, plasma 313

—, urine 313



interferences

—, by drugs 385

—, gas chromatography 339

——, ethosuximide 339

——, valproate 339

—, haemoglobin 615

——, density measurement 615

—, proteins 697

——, by dextran 697

—, sialyltransferase assay 271

—, sucrose 23

——, protein pattern 23

—, turbidity 149

—, uric acid assay 59, 363

——, by ascorbate 363

interleukin-2 inducing protein
716

intestine

—, magnesium 257

ion exchange chromatography

—, catecholamine derivatives
567

——, of o-phthalaldehyde 567

—, orotic acid 293

—, polyamines 157

iron

—, plasma 714

——, method comparison 714

—, serum 147

——, method comparison 147

isoelectric focussing

—, enzymes 631

——, placental 631

—, polyacrylamide gel 13

——, protein separation 13

———, effect of urea 13

—, transferrins 563

isoenzymes

-, amylase 669, 673, 680,
681

——, method comparison 681

—, creatine kinase 676, 677,
678, 679

—, yglutamyltransferase 673

-, lactate dehydrogenase 675

isotachophoresis

—, ascorbic acid 715

17-ketosteroids 741

kidney

—, chronic failure 686, 751

——, haemoglobin 686

———, glycosylated 686

——, and lipoproteins 751

—, damage 686

——, enzymes 686

———, urine 686

—, function 551

——, and pancreatic function

test 551

—, glomerula 901

——, isolated 901

———, metabolism 901

————, and insulin 901

—, lesion 378

——, by neuraminidase 378

—, magnesium 257

—, maltase 685

—, Tamm-Horsfall gly co-
protein 376

——, characterization 376

-, transplantation 241, 688

——, aj-antitrypsin 241

———, serum 241

——, pepsinogens 688

———, serum 688

kinetic method

—, urea 706

kallikrein
—, urine 395
——, radioimmunoassay 395

lactate

—, cerebrospinal fluid 746

——, meningitis purulenta 746

—, physical exercise 652

lactate dehydrogenase

—, isoenzyme, sixth 675

——, in cardiogenic shock 675

—, reference values 305

——, age dependency 305

lanthanum

—, arylesterase inhibition 683

laser nephelometry 221, 245

—, fibronectin 702, 797, 893

—, lectin-glycoprotein inter-
action 379

LDL-cholesterol

—, Friedewald formula 751

—, method comparison 752

—, significance 751

lead

—, elimination 163

lectin

—, receptors 377, 384

——, leukemia cells 377

——, mammary gland 384

—, sponge 380

——, function 380

lectins

—, affinity chromatography
381

—, definition 373

—, enzyme differentiation 379

—, galactose specific 376

——, and galactans 376

—, interaction 379

——, glycoproteins 379

—, invertebrates 373

—, plants 373

—, protein binding 382

—, receptors 380

——, plexus chorioideus 380

—, specificity 373

—, structure 382

—, trypanosome characteriza-
tion 383

—, vertebrates 373

Lesch-Nyhan syndrome

—, fibroblasts 754

——, metabolism 754

leukaemia

—, cells 377, 655, 690

——, ATP 690

———, and cytotoxic sub-

stances 690
——, glucocorticoid receptors
655

——, lectin receptors 377

—, serum 716

——, folate binding 716

leukocytes

—, cerebrospinal fluid 7

—, counting 691

—,differentiation 647, 691,
692

—, elastase 699

—, reference values 621

lipids

—, metabolism 708

——, in insulin deficiency 708

———, and physical exercise

708

lipoprotein lipase 753

lipoprotein X

—, catabolism 754

lipoproteins see also HDL,
LDL, VLDL
—, carbohydrate content 752
—, and dialysis 751
—, method comparison 753
—, physical exercise 652
-, serum 749
——, coronary heart disease
749
B-lipotropin
—, preparation 736
—, determination 736
lithium
—, therapy 867
——, depressive patients 867
liver
—, carbon tetrachloride poi-
soning 111
—, cell injury 684
——, proteoglycan synthesis
684
—, cirrhosis 137, 717
~—, corticosteroid binding
globulin 137
——, immune complex-like
material 717
——, sex hormone binding
globulin 137
—, chronic diseases 737
——, sex hormones 737
——, thyroid hormones 737
—, diseases 893
——, fibronectin 893
—, fibrosis 921
——, and monoamine oxidase
921
———, serum 921
—, foetal 748
——, adenylate cyclase 748
———, and chorionic gonado-
tropin 748
—, y-glutamyltransferase 237
——, and ethanol 237
—, glycosaminoglycans 279
—, injury 111, 279
——, proteins 111
—~——, ribosomal 111
——,rat 279
—, magnesium 257
logit transformation 105
lung
—, diseases 13
——, ay-antitrypsin 13
—, maturity 749
lymph nodes
-, magnesium 257
lymphocytes
—, membrane 377
——, glycoproteins 377
lysozyme 694

macro creatine kinase 677, 678

ap-macroglobulin

—, chromogenic assay 671

—, plasma 221

——, determination 221

—, serum 67

——, Dyggve-Melchior-Clausen
syndrome 67

—, serum/CSF gradient 671

magnesium

—, analysis 257

—, biochemical functions 257

—, distribution 257

——, extra-/intracellular 257

——, hormonal regulation 257

——, organelles 257

—, excretion 257

—, human body 257

magnesium
—, organs 257
—, physico-chemical state 257
——, extra-fintracellular 257
——, organelles 257
—, plasma 257
—, resorption 257
—, serum 257
—, transport 257
magnetic solid-phase radio-
immuno-assay 706
maltase
-, determination 685
——, kidney preparation 685
——, urine 685
mammary carcinoma
—, oestrogen receptors 653
mammary gland
—, lectin receptors 384
malnutrition
—, protein 287
——, collagen metabolites 287
———, urine 287
mass spectrometry
—, steroid epoxides 937
mast cell degranulating peptide
—, membrane interaction 723
matrix effects
—, precision 461
May-Grinwald-Giemsa staining
691
MCH
—, reference values 621
MCHC
—, reference values 621
MCV
—, reference values 621
mechanical oscillator technique
—, density 233
——, measurement of 233
mechanization
—, definition 455
—, enzyme immunoassay 197
‘medroxyprogesterone
—, receptor binding 729
melanoma
—, steroid binding 724
melatonin
—, synchronization of cell
function 763
melittin 723
membrane
—, interaction 723
——, of mast cell degranulating
peptide 723
meningitis purulenta
—, lactate 746
——, cerebrospinal fluid 746
mercury
—, determination 714
——, atomic absorption
spectrometry 714
metabolism
—, physical exercise 651
metanephrine
—, thin-layer chromatography
413
methionine adenosyltrans-
ferase
—, schizophrenia 763
method comparison
—, amylase isoenzymes 681
—, blood alcohol 721
—, cholesterol 595, 752
—, IgE 145
—, iron 147,714
-, lipoproteins 753
—, oestrogens 731
—, phosphatase, acid 681



method comparison

—, protein, total 697

—, statistical problems 433

—, thyrotropin 807

——, radioimmunoassay 807

—, uric acid 702

method dependence

—, assigned values 461

—, precision 461

method description 78

methotrexate

—, serum 169

——, enzyme immunoassay
169

3-methoxy-4-hydroxyphenyl-

glycol

—, urine 579

——, gas chromatography 579

3-methoxytyramine

—, thin-layer chromato-

graphy 413

N1-methyl adenosine

—, urine 696

——, determination 696

methylation

—, enzymatic 413

——, catecholamines 413

N7-methyl guanosine

—, urine 696

——, determination 696

3N-methylhistidine

—, urine 756

——, and muscle catabolism
756

S-methyltetrahydrofolate

—, binding 715

——, to cow’s milk protein 715

methyltrienolone

—, receptor binding 729

Michaelis constant

—, Cl esterase 17

mitochondria

—, creatine kinase 679

monoamine oxidase

—, determination 921

——, serum 921

———, in hepatic fibrosis 921

—, inhibition 921

——, by B-aminopropionitrile
921

—, schizophrenia 763

morbus Crohn

—, fibronectin 797

mucopolysaccharidoses 67

multiple sclerosis

-, IgG 717

muscle

—, catabolism 755

——, 3N-methylhistidine 755

———, urine 755

—, magnesium 257

myelin basic protein

—, enzyme immunoassay 345

myocardial infarction

—, creatine kinase-MB 676

—, enzymes 679

NADPH-cytochrome reductase
775

I-naphthol

—, coupling 603

——, with fast red TR 603

neonates

—, bilirubin 27

——, serum 27

———, survey report 27

—, calcitonin 747

—, parathyrin 747

neoplastic cells

—, glycoconjugate-associated
antigens 716

——, and monoclonal cold

agglutinins 716

nephelometry

—, laser 221

——, ap-antiplasmin 221

——, antithrombin III 221

——, az-macroglobulin 221

—, proteins 123, 245

——, cerebrospinal fluid 123,

245

nephrotic syndrome 381

neuraminidase

—, kidney lesion 378

neurophysins

—, preparation 736

neurosyphilis

-, IgG 717

neutron activation analysis

—, aluminium 403

—, phosphorus 403

nickel

—, inhibitor 781

——, §'-nucleotidase 781

non-carboxylated coagulation
factors 710

norepinephrine

—, plasma 367, 413

——, exercise 367

——, radioenzymatic assay 367

normal range

—, corticosteroid binding
globulin 137

—, sex hormone binding
globulin 137

normetanephrine

—, thin-layer chromato-
graphy 413

nucleic acids

—, metabolism 901

——, glomerula 901

S’-nucleotidase

—, inhibitors 781

—, spectrophotometric assay
781

—, serum 333

——, AutoAnalyzer II 333

oestradiol
—, and sex-hormone binding
globulin 730

oestradiol-178

—, enzyme immunoassay 664

oestradiol-fluorescein con-

jugate 727

oestriol

—, pregnancy 748

oestrogens

—, binding 724

——, melanoma 724

—, enzyme immunoassay 735

—, receptor 653, 728

——, capacity modulation 728

———, by phosphatidyl choline
728

——, melanoma 653

—, serum 327

——, total 327

———, enzyme immunoassay
327

—, urine 731

——, method comparison 731

oligosaccharides

—, affinity chromatography 381

—, separation 381

organization

—, laboratory 455

organ preservation

—, heavy water 747

organs

—, alcohol dehydrogenase 699

—, aldehyde dehydrogenase
699

ornithine transcarbamylase

—, deficiency 293

orotic acid

—, urine 293

——, determination 293

oscillator technique

—, density measurement 615

osmolality 829

osmotic concentration 829

outliers

—, recognition 433

oxygen

—, dissociation curves 689

——, determination 689

—, half saturation pressure
690

——, determination 690

—, partial pressure 829

palmitic acid
—, free 193
——, in bile 193
pancreas
—, diseases 763
——, trypsin 763
—, function test 551
——, oral 551
———, N-benzoy!-L-tyrosyl-p-
aminobenzoic acid 5§51
————, and renal function 551
pancreatoctomy
—, and somatotropin release
708
——, physical exercise 708
paracetamol
—, copper excretion 713
—, zinc excretion 713
parathyrin
—, adsorption on surfaces 595
—, assay 664
—, localization 739
——, immunohistochemical
739
—, magnesium metabolism 257
—, radioimmunoassay 739,
789
——, homologous 789
~—, influence of the tracer
739
—, serum 747
——, neonates 747
——, pregnancy 747
particle counting immuno-
assay
—, proteins 701
—, thyroxine 701
PCV
—, reference values 621
penicillamine
—, copper excretion 713
—, zinc excretion 713
pepsinogens
—, serum 688, 700
——, radioimmunoassay 688,
700
peptide hormones
—, reversed-phase chromato-
graphy 731
peptides
—, bee venom 723
——, and granulocyte migra-
tion 723

perfusion
—, placenta 747
—--, dehydroepiandrosterone
metabolism 747
peroxidase
—, assay 345
——, enzyme immunosorbent
assay 345
pH 829
phage test 1
phenazone
—, plasma 817
——, gas chromatography 817
phenobarbital
—, serum 227
——, determination 227
phenylalanine
—, metabolism 755
——, pregnancy 755
phenylketonuria 755
phenylpyruvic acid
—, blood 755
phenytoin
—, serum 227
——, determination 227
phosphatase, acid
—, determination 603
——, continuous 603
—, prostate 669, 681, 682
——, method comparison 681
—, prostate carcinoma 297
—, prostatic 627
——, determination 627
phosphatase, alkaline
—, stabilization 698
phosphatidyl choline
—, oestrogen receptor 728
——, capacity modulation
728
phospholipids
—, unsaturated 750
——, serum 750
phosphorus
—, bone biopsy 403
——, neutron activation’
analysis 403
phosphorylation
—, proteins 111
——, carbon tetrachloride
poisoning 111
physical chemistry
-, quantities and units 829
pineal gland
—, synchronization of cell func-
tion 763
placenta
—, aminopeptidases 631
—, cystine aminopeptidase 631
—, dehydroepiandrosterone
metabolism 747
—, proteins 821
placental lactogen 748
—, enzyme immunoassay 735
plasma see also blood, serum
—, adrenal steroid hormones
740
——, circadian variation 740
——, episodic variation 740
—, S-androsten-38, 178-diol
117
-, ap-antiplasmin 221
—, antipyrine® 817
——, gas chromatography
817
—, antithrombin III 221
—, bupivacaine 351
—, CAMP 909
——, after glycagon 909



plasma see also blood, serum

—, catecholamines 413, 431

——, conjugated 431

——, determination 413

———, radioenzymatic 413

—, colloid osmotic pressure
233

—, corticotropin 740

——, circadian variation 740

——, episodic variation 740

—, cortisol 740

——, diurnal variation 740

—, C-peptide 313

—, C-reactive protein 701

—, dehydroepiandrosterone
117

—, density 615

——, and haemolysis 615

—, dopamine 367

—, enzymes 89

——, IFCC methods 89

—, epinephrine 367

—, fibronectin 797, 893

——, liver diseases 893

—, v-glutamyltransferase 237

——, and ethanol 237

—, HDL-cholesterol 737

——, and thyroid state 737

—, heparin 658

——, clinical relevance 658

——, determination 658

—, insulin 313

—,iron 714

——, method comparison 714

—, az-macroglobulin 221

—, magnesium 257

—, norepinephrine 367

—, peptide hormones 731

——, separation 731

—, phenazone 817

——, gas chromatography 817

—, polyamines 157

—, proinsulin 313

—, protein 744

——, variation 744

—, proteins 615

——, determination 615

———, oscillator technique 615

—, renin 367

—, B-thromboglobulin 656

——, clinical significance 656

——, determination 656

platelets

—, adenosine nucleotides 712

—, reference values 621

—, tetrahydro-g-carboline 133

—, tetrahydronorharmane 133

—, thromboxane synthesis 708

——, inhibition 708

———, by N-acetyl neuraminic

acid 708

plausibility

—, intervals 694

——, age 694

——, sex 694

plexus chorioideus

—, lectin receptors 380

podocytes

—, glomerular 381

——, and lectins 381

polyacrylamide gel electro-
phoresis

—, sample preparation 23

polyamines

—, plasma 157

——, determination 157

—, urine 157, 698

——, cancer patients 698

——, determination 157

polyarthritis, chronic
—, N-acetylglucosaminidase
53
——, urine 53
—, proteins 53
——, urine 53
———, diselectrophoresis 53
potassium
—, urine 703
practicability 78
prealbumin
—, cerebrospinal fluid 7, 245,
746
——, determination 245
precision 69, 78, 433
—, matrix effects 461
—, method comparison 461
prednisone
—, leukemia treatment 690
——, ATP 690
pregnancy
—, calcitonin 747
—, complications therapy 748
——, and oestriol 748
——, and placental lactogen
748
——, and progesterone 748
—, parathyrin 747
—, phenylalanine 755
——, metabolism 755
—, progesterone 355
——, urine 355
pregnancy monitoring
—, pregnancy-specific 8;-glyco-
protein 701
pregnancy specific 8;-globulin
821
pregnancy-specific g ;-glyco-
protein
—, enzyme immunoassay 701
—, radioimmunoassay 701
—, pregnancy monitoring 701
—, tumour marker 701
pressure
—, colloid osmotic 233
—, partial 829
——, carbon dioxide 829
——, oxygen 829
primidone
—, serum 227
——, determination 227
processor
—, specifications 947
progesterone
—, pregnancy 748
—, radioimmunoassay 734
—, urine 355
——, determination 355
progestine
—, binding 724
——, melanoma 724
proinsulin
—, plasma 313
—, urine 313
prolactin
—, serum 867
——, after insulin 867
——, after thyroliberin 867
promegestone
—, receptor binding 729
prostate
—, carcinoma 297
——, phosphatase, acid 297
—, phosphatase, acid 627, 669,
681, 682
——, determination 627, 681,
682
———, with indoxylphosphate
682

protease

—, inhibitors 671

——, in endotaxaemia 671

proteases

—, amniotic fluid 749

protein

—, cow’s milk 715

——, folate binding 715

——, S-methyltetrahydrofolate
binding 715

—, determination 501

——, immunoturbidimetry
501

—, interleukin-2 inducing 716

——, serum 716

—, leukaemia serum 716

——, folate binding 716

—, malnutrition 287

—, metabolism 901

——, glomerula 901

—, plasma 744

——, variation 744

—, synthesis 111

——, liver 111

———, after carbon tetra-

chloride 111

—, total 687, 696, 697

——, determination 696, 697

———, method comparison 697

——, fenoterol 687

——, verapamil 687

protein-A

—, IgG binding 677

—, macro enzyme binding 677

protein binding

—, clobazepam 209

protein pattern

—, cerebrospinal fluid 23

——, and sample preparation 23

proteins

—, cerebrospinal fluid 123

——, nephelometry 123

—, lectin binding 382

—, placental 821

—, plasma 615

——, determination 615

———, oscillator technique 615

—, stabilization 684

——, by heavy water 684

—, urine 53

——, disc electrophoresis 53

———, value, diagnostic 53

proteoglycans

—, synthesis 684

——, in liver cell injury 684

pseudocholinesterase

—, and HDL-cholesterol 684

purines

—, metabolism 754

——, Lesch-Nyhan syndrome
754

putrescine

—, determination 157

quality

—, requirements 861

——, health care 861

quality control 855, 861

—, assessment of methods 78

—, biotransformation enzymes
775

—, haematology 649

—, internal 535

-, principles 69, 78

—, radioimmunoassay 215

—, survey, external 183, 511

——, cortisol 183

——, thyroxine 511

——, trilodothyronine 511

quality control
—, terminology 69
quantities 829

radioenzymatic assay

-, catechol-O-methyltrans-
ferase 672

——, hair root cells 672

radioimmunoassay

—, aldosterone 742

—, S-androsten-383, 178-diol 117

—, anti-Factor VIII clotting
activity 711

—, apolipoprotein A-I 917

—, apolipoprotein A-I1 917

—, CAMP 732

——, inhibition by EDTA 732

—, chenodeoxycholic acid 491

—, cholic acid 491

—, confidence intervals 879

—, creatine kinase-B 678, 679

—, data 660

——, computer processing 660

—, dehydroepiandrosterone
117, 741

—, evaluation 215, 879

—, Factor VIII-related antigen
711

-, F-CB3 711

—, fibrinopeptide-A 711

—, homologous 789

——, parathyrin 789

—, 18-hydroxycorticosterone 742

—, kallikrein 395

—, magnetic solid-phase 706

—, pepsinogens 688

—, phosphatase, acid 681, 682

—, pregnancy-specific fy-glyco-
protein 701

—, progesteronc 734

—, quality control 215

-, parathyrin 739

——, influence of the tracer 739

—, solid phase 585

——, parathyrin 585

-, somatostatin 734

—, standard curve 105

——, calculation 105

-, standardization 659

—, testosterone 741

—, thyrotropin 807

——, method comparison 807

—, thyroxine S71, 700

——, separation system 700

—, trilodothyronine 571

radioimmunosorbent test

—, IgE 145

radioreceptor assay

—, somatostatin 734

rapid tests

—, CSF diagnosis 7

——, sensitivity 7

rat

—, glycosaminoglycans 279

——, liver 279

——, serum 279

RBC

—, reference values 621

receptors

—, CAMP 656

——, tissue 656

———, malignant 656

—, glucocorticoid 655

——, leukaemia cells 655

—, oestrogen 653, 728

——, capacity modulation 728

———, by phosphatidyl

choline 728
——, mammary carcinoma 653



receptors
—, steroid 654, 725, 726, 727,
728,729

~—, determination 725, 726,
727, 728, 729

——, endometrium 654

——, stability 726

—, studies 653

——, principles 653

reference material

—, coagulation 744

reference range

—, glucose 745

——, bivariate 745

~——, CSF/Serum 745

reference values

—, aluminium 591

——, serum 591

—, children 713

——, copper 713

———,serum 713

———, urine 713

——,zinc 713

———,serum 713

———, urine 713

—, haematology 621

—, lactate dehydrogenase 305

——, age dependency 305

reliability

—, criteria 197

——, enzyme immunoassay 197

renal damage

—, tubular 53

——, N-acetylglucosaminidase

~——, urine 53

——, disc electrophoresis 53

———, urine proteins 53

renin

—, plasma 367

——, exercise 367

renin-angiotensin-aldosterone
system

—, fenoterol 687

—, verapamil 687

resorption

—, magnesium 257

reversed-phase chromato-
graphy

—, peptide hormones 731

ribosomes

—, proteins 111

——, in liver injury 111

rifampicin

—, and cortisol 897

——, blood 897

—~——, of men 897

—, and testosterone 897

——, blood 897

~——, of men 897

risk populations

—, identification 763

——, enzyme tests 763

sample

—, preparation 23

——, polyacrylamide gel electro-

phoresis 23

—, processor 692

sampling

—, specifications 947

Scherer medal 929

schizophrenia

—, methionine adenosyltrans-
ferase 763

»»Schneller Block* 693

scintigraphy

—, immune 821

scoliosis
—, in children 672
——, glycosaminoglycans 672
screening
—, cystinuria 303
—, hypothyroidism 755, 807
——, congenital 7585, 807
seminal plasma
—, fibronectin 797
septicaemia
—, immune complex-like
material 717
serotonin
—, synchronization of cell
function 763
serum see also blood, plasma
—, albumin 96
——, standard 96
—, aluminium 591
——, emission spectral
analysis 591
—, antiepileptics 720
——, enzyme immunoassay
720
——, gas chromatography 720
—, bilirubin, total 27
——, neonates 27
———, survey report 27
—, carbamazepine 227
—, carcinoembryonic antigen
175
—, calcitonin 747
——, neonates 747
——, pregnancy 747
—, cefotaxime 719
—, chenodeoxycholic acid
491
—, cholesterol 752
—, cholic acid 491
—, clobazepam 209
-, copper 712,713
-—, determination 712
--—, reference values 713
~——, children 713
—, corticosteroid binding
globulin 137
—, cortisol 183, 867
~—, after insulin 867
~—, quality control survey
183
——, after thyroliberin 876
—, creatine kinase 675, 676,
679
~—, Duchenne muscular
dystrophy 675
——, isoenzymes 676, 679
———, acute myocardial
infarction 676
———, acute craniocerebral
damage 676
—, creatinine 385, 423
——, determination 385
——, variation 423
—, deacetylcefotaxime 719
-, delipidation 917
——, high density lipoproteins
917
——, apolipoproteins 917
—, enzymes 89
——, IFCC methods 89
-, ethanol 722
——, microdetermination
722
—, ethosuximide 339
——, gas chromatography
339
—, fucosyltransferase 670
——, tumour therapy moni-
toring 670

serum see also blood, plasma

—, glucose 49, 867

——, after insulin 867

——, after thyroliberin 867

——, kinetic determination 49

———, hexokinase method 49

—, glycosaminoglycans 279

-, IgE 145

—, immunoglobulines 718

——, determination 718

—, iron 147

—, lipoproteins 749, 752, 753

——, coronary heart discase 749

—, az-macroglobulin 67, 671

——, Dyggve-Melchior-Clausen
syndrome 67

—, magnesium 257

—, methotrexate 169

——, enzyme immunoassay 169

—, monoamine oxidase 921

——, in hepatic fibrosis 921

—, 5'-nucleotidase 333

—, oestrogens 327

—, parathyrin 747

——, neonates 747

——, pregnancy 747

—, pepsinogens 688, 700

——, kidney transplantation
688

—, phenobarbital 227

-, phenytoin 227

—, phospholipids 705

——, unsaturated 750

—, primidone 227

—, prolactin 867

——, after insulin 867

——, after thyroliberin 867

—, protein 716

——, interleukin-2 inducing
716

-, sex hormone binding

globulin 137

-, sex hormones 737

——, liver diseases 737

—, sialyltransferase 271

—, somatotropin 867

——, after insulin 867

——, after thyroliberin 867

—, standard 99

—-—,IFCC 74/1 99

—, thyroid hormones 737

——, liver diseases 737

—, thyrotropin 755, 867

——, hypothyroidism 755

———, congenital 755

——, after insulin 867

——, after thyroliberin 867

—, thyroxine 571

——, radioimmunoassay 571

—, trilodothyronine 571

——, radioimmunoassay 571

—, urea 423

——, variation 423

—, uric acid 363, 702, 745

——, age dependency 745

——, sex dependency 745

—, valproate 339

——, gas chromatography 339

—, valproic acid 497

——, gas chromatography 497

—,zinc 712,713

——, determination 712

——, reference values 713

———, children 713

sex

—, of the child 611

——, and B-glucuronidase 611

———, amniotic fluid 611

—, plausibility intervals 694

sex dependency
—, uric acid 745
——, serum 745
sex-hormone binding globulin
—, binding capacity 137
——, in liver cirrhosis 137
—, and Sa-dihydrotestosterone
730
—, and oestradiol 730
—, and testosterone 730
sex hormones
—, serum 737
——, liver diseases 737
shock
—, cardiogenic 675
——, lactate dehydrogenase
isoenzymes 675
sialyltransferase
—, inhibitors 271
—, serum 271
——, determination 271
———, interferences 271
significance
—, laboratory diagnosis 743
sodium
—, urine 703
somatostatin
—, catabolism 734
—, radioimmunoassay 734
—, radioreceptor assay 734
somatotropin
—, release 708
——, in pancreatectomized
men 708
———, and physical exercise
708
—, serum 867
——, after insulin 867
——, after thyroliberin 867
specifications
—, analysers 947
——, guidelines 947
specificity 78
spectrometers
—, specifications 445 -
——, listing 445
spectrophotometry
-, turbidity 149
——, influence of 149
spermidine
—, determination 157
spin label method
-, application in haematology
648
spleen
—, magnesium 257
spline functions 105
stability
—, alanine aminotransferase
521
standard
-, albumin 96
—, serum 99
——,IFCC 74/1 99
standard curve
—, radioimmunoassay 105
——, calculation 10§
standardization
—, radioimmunoassay 659
standards 855
statistical methods 69
statistics
—, problems 433
——, in method comparison
433
stem cell population
—, monitoring 648
——, acute myeloid leukaemia
648



steroid

—, epoxides 937

——, carcinogenesis 937

—, extraction 355

—, microassays 661

—, receptor 725, 726, 727,

728, 729

——, determination 7285, 726,
727,728,729

——, stability 726

stimulation

—, hypophysis 867

stomach

—, magnesium 257

streptomycin

—, and cortisol 897

——, blood 897

———, of men 897

—, and testosterone 897

——, blood 897

———, of men 897

streptozotocin 901

stress

—, lead elimination 163

substrates

—, chromogenic 557, 631

succinyl-ala-ala-val-4-nitro-

anilide

—, elastase substrate 699

sucrose

—, interference 23

——, protein pattern 23

sulfate

—, inorganic 651

——, physical exercise 651

survey report

—, bilirubin, total 27

——, serum 27

———, neonates 27

superoxide dismutase

—, erythrocytes 771

——, cord blood 771

—~—, maternal 771

synchronization

—, cell function 763

synovial fluid

—, fibronectin 797

T-cell receptors

—, antigen specific 1

—~, detection 1

——, isolation 1

T-lymphocytes 1

dTTPase

—, tumour marker 683

Tamm-Horsfall gly coprotein

—, kidney 376

temperature

—, enzyme assay 89

terminology

—, quality control 69

testosterone

-, blood 897

——, of men 897

———, after rifampicin 897

———, after streptomycin 897

—, énzyme immunoassay 661

—, and sex-hormone binding
globulin 730

—, urine 741

——, determination 741

tetrahydro-g-carboline

—, platelets 129

tetrahydronorharmane

—, platelets 129

thin layer chromatography

—, androgens 117

—, clobazepam 209

thin layer chromatography

—, metanephrine 413

—, 3-methoxytyramine 413

—, normetanephrine 413

—, tetrahydronorharmane 129

thrombocytes

~, reference values 621

B-thromboglobulin

—, plasma 656

-—~-, determination 656

~—, clinical significance 656

thromboplastic activity

—, arterial walls 545

thrombosis 545

thromboxane

—, synthesis 708

——, inhibition by N-acetyl
neuraminic acid 708

thyroid

—, function 909

~—, and cAMP 909

———, plasma 909

————, after glucagon 909

-, state 737

——, and HDL-cholesterol 737

—, hormones 257, 737, 738

——, diabetogenic action 738

——, magnesium metabolism 257

——, serum 737

———, liver diseases 737

thyroliberin

—, neuroendocrine function
test 867

thyrotropin

—, radioimmunoassay 807

——, blood spot 807

—, serum 755

——, hypothyroidism 755

———, cut-off point 755

thyroxine

—, particle counting immuno-
assay 701

—, quality control survey 511

——, external 511

—, radioimmunoassay 700

——, separation system 700

—, serum 571

——, radioimmunoassay 571

tissue

—, CAMP 656

——, receptors 656

tissue polypeptide antigen
821

tocolysis

—, fenoterol 687

—, verapamil 687

transferrin

—, determination 702

—, monoferric 563

——, isolation 563

transplant rejection

—, aj-antitrypsin 241

——, serum 241

transport

—, magnesium 257

Trinder reagent

—, peroxidase assay 345

triiodothyronine

—, enzyme immunoassay 718

-, quality control survey 511

——, external 511

—, serum 571

——, radioimmunoassay 571

trypanosome

—, characterization 383

——, by lectins 383

trypsin

—, immunoreactive 763

——, pancreatic diseases 763

tuberculosis

—, treatment 897

——, and cortisol 897

——, and testosterone 897

tumour

—, fucosyltransferase 670

—, marker

——, carcinoembryonic antigen
175

——, diagnostic significance
821

——, dTTPase 683

——, galactosyltransferase II
763

——, pregnancy-specific ;-
glycoprotein 701

—, therapy monitoring 670

turbidimetry

—, proteins 245

——, cerebrospinal fluid 245

turbidity

—, interference 149

——, in spectrophotometry 149

UDP-glucuronyltransferase 307,
775

units 829

uranyl acetate

—, deproteinization 129

——, glucose determination 129

urea

—, clearance 423

—, determination 706

——, kinetic methods 706

—, physical exercise 651

—, serum 423

——, variation 423

—, urine 423, 703

——, variation 423

uric acid

—, determination 59

——, enzymatic 59

———, interference 59

———, SMAC 363

—, gestosis 749

—, physical exercise 651

—, serum 363, 702, 745

——, age dependency 745

——, high performance liquid
chromatography 745

——, method comparison 702

——, sex dependency 745

urine

—, N-acetyl-3-D-glucos-

aminidase 53, 687

——, under amikacin therapy
687

——, under cisplatin therapy
687

——, determination 53

———, value, diagnostic 53

—, adrenalin 567

—, alanine aminopeptidase 687

——, under amikacin therapy
687

——, under cisplatin therapy
687

—, aldosterone 742

—, analysis 703

——, Astra-8 Analyzer 703

—, ascorbic acid 715

——, determination 715

———, isotachophoresis 715

~, ATP 686

——, bioluminescence assay 686

—, C-peptide 313

—, cefotaxime 719

—, chloride 703

—, clobazepam 209

urine

—, copper 713

——, reference values 713

———, children 713

—, creatinine 385, 423, 703

——, determination 385

——, variation 423

—, dehydroepiandrosterone 741

—, desacetylcefotaxime 719

—, dopamine 567

—, enzymes 686

——, kidney damage 686

—, glicose 275, 703

—, 18-hydroxycorticosterone
742

—, hydroxylysyl glycosides
287

—, hydroxyproline 287

—, insulin 313

—, kallikrein 395

——, radioimmunoassay 395

—, maltase 685

—, 3-methoxy-4-hydroxy-
phenylglycol 579

——, gas chromatography 579

—, N1-methyl adenosine 696

—, N7-methyl guanosine 696

—, 3N-methylhistidine 755

——, muscle catabolism 755

—, noradrenalin 567

—, oestrogens 731

——, method comparison 731

—, orotic acid 293

—, peptide hormones 731

——, separation 731

—, polyamines 157, 698

—, potassium 703

—, progesterone 355

——, pregnancy 355

—, proinsulin 313

—, proteins 53

——, disc electrophoresis 53

--——, value, diagnostic 53

—, protein, total 697

—, sodium 703

—, testosterone 741

—, urea 423, 703

——, variation 423

—, urokinase 557

—,zinc 713

——, reference values 713

——~—, children 713

urokinase

—, urine 557

valproate

—, serum 339

——, gas chromatography 339

valproic acid

—, gas chromatography 497

value, diagnostic

—, N-acetylglucosaminidase 53°

——, urine 53

—, clinical-chemical tests 743

—, disc electrophoresis 53

——, proteins 53

———, urine 53

values

—, assigned 461, 855

——, definition 461

—, designated 855

—, reference method 461

variation

—, circadian 740

——, adrenal steroid hormones
740

———, plasma 740

——, corticotropin 740

———, plasma 740



variation

—, diurnal 740

——, cortisol 740

———, plasma 740

————, free 740

————, total 740

-, episodic 740

——, adrenal steroid hor-
mones 740

———, plasma 740

——, corticotropin 740

———, plasma 740

—, longitudinal 423

——, creatinine 423

——--, serum 423

variation

—, protein 744

——, plasma 744

verapamil

—, and hormones in
pregnancy 748

—, tocolysis 687

vinblastin

—, leukaemia treatment
690

-—,ATP 690

vincristin

—, leukaemia treatment
690

——, ATP 690

vitamin D
—, assay 765
VLDL 750

WBC

—, reference values 621
water

—, heavy 684, 747

——, organ preservation 747
——, protein stabilization 684

zinc
—, excretion 713

zinc
——, in rat bile 713

———, and glutathione deple-

tion 713

———, and paracetamol 713
———, and penicillamine 713

—, serum 712

——, determination 712

———, atomic absorption
spectrometry 712

———, reference values 713

————, children 713

—, urine 713

——, reference values 713

———, children 713
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A Second External Quality Control Survey (EQCS)
for Serum Triiodothyronine (T3) and Thyroxine (T,) Assays Using the “Munich Model’’?)

By W. G. Wood, M. Bauer, K. Horn,I. Marschner, Dagmar van Thiel, Christine Wachter and P. C. Scriba

Laboratorien fiir Klinische Chemie und Endokrinologie, Medizinische Klinik Innenstadt
(Direktor: Prof. Dr. med. E. Buchborn) der Universitit Miinchen

(Received February 2/March 25, 1980)

Summary: Over 100 laboratories participated in an external quality-control survey (EQCS) for T3 and T4, using the
Munich Model as conceived in this laboratory ((1—4): Marschner, I. et al. (1974), Horm. Met. Res. 6, 293—296;
Horn, K. et al. (1976), this J. 14, 353—360; Marschner, I. et al. (1976), this J. 14,345—-351; Wood, W. G. et al.
(1980), this J. 18, 183—192) and carried out over the past 6 years. Twenty lyophilised serum samples, including
independant hidden standard curves for T3 and T4, were dispatched by post together with a detailed questionnaire
and full instructions on reconstitution of the samples. The returned data were processed as previously described
((4): Wood, W. G. et al. (1980), this J. 18, 183—-192) and each participant received a full analysis of his own data
and a set of histogrammes with which he could visually check his performance against other laboratories. An
explanatory letter was sent, which explained the computer print-out, the coding of the kits and contained a con-
structive report of the participant’s performance and helpful advice as to how to improve the assay if this was
necessary.

From 110 laboratories returning data for T3, 86 were fully useable, 22 partly and 2 unuseable because T3-uptake
had been performed instead of T3-radioimmunoassay (RIA). From 124 laboratories returning T4 EQCS data, 102
were fully useable and 22 partly useable. In both cases the partly useable sets of data did not contain important
itemns such as the count rates (or absorption values) for each serum, needed for construction and read-off of values
from curves I and II. For T;, intra-assay coefficients of variation (c. v.) of under 5% were seen in 40 cases, and ac. v.
of over 15% in 27 cases (range 15—67%). For T4, 69 participants had a c. v. under 5% and only 7 laboratories had a
c.v.above 15% (range 15—41%). The vast majority of participants used commercial kits (T3 = 90, T4 = 106).

The results of this EQCS showed a considerable improvement in the five and a half year period since the last EQCS
for T3 and T,. This is reflected in the intra-assay c. v., especially in the T3-EQCS where the mean coefficient of
variation in 1974 was 152 % for the three samples and in 1979 for three samples with a similar T3-content only 31%.
Furthermore, some of the kits now on the market show the “‘ruggedness” desired by Ekins ((5): Assay Design and
Quality Control: In Radioimmunology 1979 (Ed. Ch. A. Bizollon), Elsevier North Holland, pp. 239-255) that is,
kits which give the same results under widely differing conditions.

Ein zweiter Ringversuch fiir Triiodthyronin (T3) und Thyroxin (T,) im Serum

Zusammenfassung: Uber 100 Laboratorien nahmen an einem externen Ringversuch fiir T3 und T4 nach dem soge-
nannten ,,Miinchner Modell, das hier entwickelt ((1—4): Marschner, I. et al. (1974), Horm. Met. Res. 6, 293—296;
Horn,K. et al. (1976), this J. 14, 353—360; Marschner, I. et al. (1976), thisJ. 14, 345—-351; Wood, W. G. et al.
(1980), this J. 18, 183—192) und in den vergangenen 6 Jahren durchgefiihrt wurde, teil. Zwanzig lyophilisierte
Serumproben einschlieflich versteckter Standardkurven fiir T3 und T, wurden mit der Post, zusammen mit einem
detaillierten Fragebogen und ausfiihrlichen Vorschriften fiir die Proben-Wiederherstellung, versandt. Die zuriickge-
sandten Daten wurden, wie schon beschrieben ((4): Wood, W. G. et al. (1980), this J. 18, 183—192), bearbeitet.
Jeder Teilnehmer erhielt eine ausfithrliche Analyse seiner eigenen Werte und eine Folge von Histogrammen, mit
denen er seine Leistung gegeniiber anderen Laboratorien iiberpriifen konnte. Zusitzlich wurde eine Erlauterung zu
Computerausdruck und Kit-Verschliisselung sowie ein konstruktiver Bericht iiber die jeweilige Teilnehmerleistung
versandt und, falls notwendig, ein Rat zur Assay-Verbesserung beigefiigt.
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Von den fir T3 erhaltenen Daten aus 110 Laboratorien waren 86 vollstindig und 22 teilweise brauchbar. Zwei
waren unbrauchbar, da statt eines T3-RIA ein T;3-Bindungstest durchgefiihrt wurde. Von den fiir T4 erhaltenen Daten
aus 124 Laboratorien waren 110 vollstindig und 22 teilweise brauchbar.

Beim T3 sah man einen Intraassay-Variationskoeffizienten (VK) unter 5% in 40 Fillen und iiber 15% in 27 Fillen
(Spannbreite 15—67%). Beim T4 hatten 63 Teilnehmer einen VK unter 5% und nur 7 einen VK iiber 15% (Spann-
breite 15—41%). Der Grofteil der Teilnehmer benutzte kommerzielle Kits (T3 = 80, T, = 106).

Die Ergebnisse dieses Ringversuchs fiir T3 und T4 zeigten seit dem letzten Mal wihrend einer Zeitspanne fiir fiinfein-
halb Jahren einen betrachtlichen Fortschritt. Dies wird deutlich im Intraassay-Variationskoeffizienten, besonders
beim T3-Ringversuch. Bei Proben mit T3-Konzentration im Normalbereich lag 1974 der Mittelwert der Variations-
koeffizienten bei 152 %, hingegen betrug er 1979 bei Proben mit dhnlicher Konzentration nur 31%. Ferner zeigen
einige der Kits, die jetzt auf dem Markt sind, die ,,Robustheit*, die Ekins ((5): Assay Design and Quality Control: In
Radioimmunology 1979 (Ed. Ch. A. Bizollon), Elsevier North Holland, pp. 239—255) forderte, d. h. die selben
Ergebnisse trotz Durchfithrung unter verschiedenen Bedingungen.

Introduction

In 1974 thirty members of the German Society for
Endocrinology, Thyroid Section, were invited to take
part in an EQCS for T3 and T4 in serum. The results of
the survey were published in detail in 1976 (2). The
results showed that the state of these assays was far
from ideal. Five years later, a similar study has been
organised in wiich over 100 participants from all types
of laboratory have taken part. The method for organising
and working out the data received has recently been
published (4). The major change in the EQCS-form is
that the samples were for the first time, in a survey
carried out from this laboratory, dispatched in a
lyophilised form. The methods used for the measure-
ment of the thyroid hormones in this EQCS included

RIA, EMIT (enzyme multiplied immunoassay technique),

ELISA (enzyme linked immunosorbent assay) and
CPBA (competitive protein binding assay) techniques.

Materials and Methods

Hidden standard curves were set up in T3- und T4-free human
serum (0-serum) kindly supplied by commercial kit producers
(Henning, Berlin; Amersham-Buchler, Braunschweig). T3, T4
and reverse T3 (rT3) were obtained from Henning, Berlin, in
which a purity of > 99.9% was given. To obtain full solution
of these compounds, they were first dissolved in dilute NaOH
before being diluted and added to the 0-serum.

Standard curves for Ty ranged from 0—11 nmol - liter™? and for
T4 from 0—-300 nmol - liter'! each in 6 steps. Apart from the
0O-standard, different human serum samples were used for the
two standard curves. Serum pools were collected from patients
with elevated thyroxine binding globulin (TBG) levels as well
as from patients with normal and reduced levels. Elevated TBG
sera came from women under oestrogen therapy, and reduced
TBG serum from a patient with haemochromatosis treated by
regular venipunction. rT3 was added to one serum in a con-
centration which is often seen in fasted patients (6), and the
effect of ion-exchange removal of T3 and T4 from a pool serum
from normal volunteers was tested in yet another serum. The
intra-assay c. v. was tested using a pool from normal volunteers
in three different vials.

All sera were filtered under 5 Bar N, through an asbestos filter
to remove debris and bacteria.

Table 1 shows the composition of the 20 serum samples sent to
each participant. All sera were tested for TBG-levels, total
protein and electrophoretic mobility after treatment. The
capability of the serum to bind radioactive T4 was also checked

Tab. 1. Composition of the 20 serum samples for the T3- and

T4-EQCS.
Serum Contents
No.
1 T3 and T4-free serum — zero standard for hidden
standard curve
(TBG 16 mg - liter’!, total protein 69 g - liter™!)
2 Commercial quality control serum — Gddecke
Validate-N
3 Poolserum extracted with anion-exchange resin, with
additional rT3 end concentration 15 nmol - liter™!
(for TBG and total protein see serum no. 7)
4 Poolserum — in normal range, for intra-assay c. v.
(TBG — 19 mg - liter™!, total protein — 69 g - liter™)
5 Poolserum for intra-assay c. v. — see serum no. 4
6 Hidden standard curve — T3 — § nmol - liter!
7 Poolserum — see sample 3 for details, without added
T3 (TBG — 16 mg - liter™, total protein 60 g - liter™!)
8 Commercial quality control serum — Goédecke
Validate-A
9 Hidden standard curve — T4 300 nmol - liter™!
10 Hidden standard curve — T3 11 nmol - liter™!
11 Hidden standard curve — T4 120 nmol - liter™!
12 Serum with reduced TBG-content
(TBG — 9 mg - liter™! Total protein — 66 g - liter™!)
13 Hidden standard curve — T3 — 1 nmol - liter’!
14 Hidden standard curve — T3 — 2 nmol - liter™!
15 Hidden standard curve — T4 — 60 nmol - liter!
16 Hidden standard curve — T4 — 30 nmol - liter™
17 Poolserum for intra-assay c. v. — see serum no. 4
18 Hidden standard curve — T3 — 0.5 nmol - liter™!
19 Poolserum from women on oestrogen therapy
(TBG — 54 mg - liter'], total protein — 77 g - liter’!)
20 Hidden standard curve — T4 — 10 nmol - liter™!

All serum samples for the hidden standard curve have the same
TBG- and total protein content as serum no. 1.

TBG and Total Protein were not measured in serum nos. 2 and 8.

as an indirect measurement of the TBG-binding capacity.
Except in the specific cases, TBG-levels were normal, as were
serum total protein and electrophoresis.

Returned data was transferred to punched cards (4) and pro-
cessed in a computer (Siemens 404/3).

Table 2 shows the list of commercial kits used in this survey and
the code numbers allotted to them, together with the major
features.

J. Clin. Chem. Clin. Biochem. / Vol. 18, 1980 / No. 8
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Tab. 2. List of Kits used in the T3- and T4-EQCS.

Code Kit manufacturer and assay method

Number

None Laboratory own method irrespective of assay method
1 (51) Clinical Assays — RIA — Coated Tubes
2 (52) Diagnostic Products Corporation — RIA — Double

antibody with polyethylene glycol (PEG) separation
3 Amersham — RIA — PEG separation

4 (54, Corning — RIA — solid phase first antibody
30)

S Byk-Mallinckrodt — RIA — Ion exchange separation

6 Merck (Syva) — EMIT — homogeneous system
10 Beckman — RIA — Double antibody separation
11 (61) Henning — RIA — Double antibody separation
12 Abbott — RIA — PEG separation
14 (64) Behring — RIA — PEG separation
15 Becton-Dickinson — RIA — Coated Tubes
16 Pharmacia — RIA — Solid phase first antibody
17 Serono (Biodata) — RIA — PEG separation
18 BioRad — RIA - solid phase first antibody
20 Squibb Clasp - RIA — Coated Tubes
21 Byk-Mallinckrodt SPAC — RIA — Coated Tubes
22 Micromedic (Autopak) — RIA — Coated Tubes
23 Biomerieux — RIA — Double antibody with PEG

separation

24 Boehringer — RIA — Coated Tubes
25 Boehringer — ELISA — Coated Tubes

26 (33) Amersham (Thyopac) — CPBA — Column separation
27 (77) Ames (Seralute) — RIA — Column separation

28 Henning (RIAcid) — RIA — Preincubated 1st and
2nd antibody

29 IMO - RIA — Coated Tubes

31 Henning — RIA — Charcoal separation

32 Union Carbide (Centria) — RIA — Double antibody
separation

The numbers in brackets for kits 30 and 33 are most probably
the same as kits 4 and 26 respectively. Kits numbered above 51
are modifications to the methods in the kits. e. g. Kit 51 is the
same as kit 1, but the user has modified the method in some way
or other.

Results

Participants — According to Laboratory Type and Size,
together with Returned Data

Table 3 shows the returned data from participants and
whether they could be fully or only partly evaluated.
The table is split up into laboratory type and size.

The figures in the square brackets indicate the percen-
tage of all laboratories, those in the round brackets the
percentage of the group in question. The table shows
that around 80% of all participants could fill out the
questionnaires and send back their data in the required
form. This ability was seen to the same extent in both
general and radiological laboratories. In the cases of
partly useable results, data failed, thus preventing the
construction of curves I and II, and restricting the data
returned to the participant.

J. Clin. Chem. Clin. Biochem. / Vol. 18, 1980 / No. 8

Performance (Intra-assay c. v.) — According to Laboratory
Type and Size

Table 4 shows the intra-assay c. v. in terms of laboratory
type and size. The figures in square brackets represent
the percentage within each group and the round brackets
have the same meaning as in table 3 above. In the Tj-
EQCS, 36% of the participants had an intra-assay c. v.
of under 5% and 25% an intra-assay c.v. of over 15%.
The same data for the T4-EQCS were 56% and 6%
respectively. A difference in performance between
general laboratories performing radioimmunoassays

and those specialising in nuclear medicine was not to be
seen.

Performance — Own Methods and Commercial Kits

Table 5 shows the performance in the T3-EQCS in terms
of all participants, those using their own method, and
for the kits with 5 or more sets of returned data (please
refer to table 2 for the kit code).

As the amount of data here is enormous, two things
have been done, namely the sera have been organised
into ascending concentration order expressed by the
group mean, and the simplification of data into table 6
which shows the mean c. v. for the ranges shown.
Table 6 shows a “precision-profile” in simplified form.
Tables 7 and 8 show the same procedure for the T4-
EQCS.

Outliers in both T3- and T4-EQCS are underlined in
both tables 5 and 7 where accuracy is questionable. The
3 samples for the intra-assay ¢. v. (samples 4, 5 and 17)
are outlined to allow an easy comparison to be made.

Crossreaction of T3, T4 and rT;

From the results in table 5 it can be seen that for the
highest T 4-standard (sample 9—300 nmol - liter™ ") only
one kit (kit 4) showed a crossreaction giving a “T3”
value of 1.71 nmol - liter™!. In the normal range of T4
(samples 15 and 11—60 and 120 nmol - liter™!) cross-
reaction was not high enough to falsify results. Again
kit 4 had the highest cross-reactivity. No T3-kit showed
demonstrable crossreaction with rT3 (samples 3 and 7).

In the T4-EQCS crossreaction of T3 played no role due
to the concentration difference. The same was true for
1T;, although almost all antibodies crossreacted with
T3 (samples 3 and 7, table 7).

Regression Data Analysis

Table 9 shows the regression data for both T3- and
T4-EQCS. In the first instance for the comparison of
data read off the participant’s own standard curve using
his own method for working out the results (own
method) and the same data after standardisation using
a spline function (7) (curve I). Any deviation from the
ideal value of the regression line y = a + bx where a =0
and b = 1, stems from a difference in the working out
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Tab. 3. Analysis of returned data — useability for computer processing, according to laboratory size.

Laboratory type  T3-EQCS T4-EQCS
Data Data Data Data Data Data
fully useable partly useable unuseable fully useable partly useable unuseable
General
Small Private 21 9 0 28 9 0
Large Private 8 0 0 12 0 0
University 8 1 0 8 1 0
State Hospitals 8 2 2 10 2 0
Kit Producers 13 2 0 16 2 0
Others 2 0 0 2 0 0
Radiology [Nuclear Medicine
Small Private 2 2 0 2 2 0
Large Private 4 0 0 2 2 0
University 11 2 0 11 2 0
State Hospitals 9 4 0 11 2 0
Totals
All [%] 86 [78] 22 [20] 2 2] 102 [82] 22 [18] 0
General (%) 60 (79) 14 (18) 2 (3) 76 (84) 14 (16) 0
Radiology (%) 26 (76) 8 (24) 0 26 (76) 8 (24) 0

The square brackets represent the percentage of all laboratories, whereas the round brackets represent the percentage of the two

groups in question.

Tab. 4. Analysis of returned data — Intra-assay c. v. — according to laboratory size and type.

Laboratory type Intra-assay c. v. — T3-EQCS Intra-assay c. v. — T4-EQCS

General <5% 5-10% 10-15% > 15% <5% 5-10% 10-15% >15%
Small Private 10 [33] 8 [27] 4 [13] 8 [27] 24 [65] 10 [27] 2 [5]) 1 [3]
Large Private 5 [62] 1 [12] 1 [12] 1 [12] 5 [42] 6 [50] 0 1 (8]
University 3 [33) 1 [11] 2 [22] 3 [33] 4 [44] 3 [33] 2 [22] 0
State Hospitals 2 [17] 5 [42) 1 [7] 2 [17] 5 [42] 2 [17]) 4 [33] 1 [8]
Kit Producers 8 [53] 3 [20] 1 (7] 3 [20] 12 [67] 5 [28] 1 (5] 0
Others 1 [50] 1 [50] 0 0 1 [50] 1 [50] 0 0
Radiology [Nuclear Medicine

Small Private 2 [50] 1 [25] 1 [25] 0 1 [25] 3 [75] 0 0
Large Private 0 0 0 4 [100] 1 [33] 1 [33] 0 1 [33]
University S [38] 2 [15] 1 [8) S [38] 7 [54] 2 [15] 2 [15] 2 [15]
State Hospitals 4 [31)] 8 [62] 0 1 [8] 9 [69] 2 [15) 1 [8] 1 [8]
Totals

All {%] 40 [36] 30 [27] 11 [10] 27 [25] 69 [S6] 35 [28] 12 [10] 7 [6]
General (%) 29 (39) 19 (26) 9 (12) 17 (23) 51 (87 27 (30) 9 (10) 3 (%)
Radiology (%) 11 (33) 11 (33) 2 (6) 10 (29) 18 (595) 8 (24) 39 4 (12)

The square brackets represent the percentage of each group of laboratories — these figures when read horizontally equal 100%.
The round brackets represent the percentage of the two main groups — General and Radiology, and can be used in comparing

performance directly.

method or data transformation process. The second
instance shows a comparison of standardised data from

the participant’s standard curve (curve I) compared with
the values read off the hidden standard curve (curve II).

Differences occurring through methodology are seen in
cases where a differs widely from O and b deviates widely
from 1. In such cases, where the correlation coefficient
remains highly significant, a systematic error is indicated.

Where the value of the correlation coefficient (r) falls,

random errors come into play.

The boundaries for a, b and r in table 9 were chosen
arbitrarily. The results seen in this table are probably

the most important in the whole survey, and demon-
strate that a good correlation exists between own
method of data handling and the spline function used

to standardise the data transformation, at least in the
majority of laboratories (T3 = 88%, T4 = 89%). In the
case of both surveys most of the participants had a
regression line slope within 10% of the expected value
of 1.00 (T3 = 81%, T4 = 86%) which in a similar propor-
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Tab. S. Means (nmol - liter™!) and c. v. (%) of methods allowing statistical analysis (n > 5), T3-EQCS. Sera arranged in ascending concentration of the mean values from all participants. Outliers are under-
lined, and the 3 samples for the intra-assay c. v. are framed (sera 4, 5 and 17).

Se- Al Own method Kit 2 Kit 3 Kit 4 Kit 10 Kit 11 Kit 12 Kit 14 Hidden
rum n=90 n=19 n=10 n=S$§ n=35 n=9 n=8 n=35 n=10 standard curve
No. Added T;3
mean C.V mean C.V. mean cC.v. mean C.v. mean C.v. mean mean cC.v. mean mean C.v. (nmol-liter™!)
20 0.27 59.2 0.18 39.0 0.21 38.1 0.17 11.8 0.17 (n=1) 0.50 8.0 0.68 (n=2) 0.18 0.23 26.1
1 0.31 58.1 0.22 27.2 0.19 26.3 0.17 5.9 0.11 (n=1) 0.62 9.7 046 (n=1) 0.17 0.22 28.7 0
16 0.31 54.8 0.25 40.0 0.22 136 0.18 11.1 0.18 44.4 0.62 24.2 0.42 116 0.24 0.29 31.0
15 0.38 50.0 0.33 394 0.29 17.1 0.21 19.0 0.33 27.3 0.68 14.7 043 114 0.36 . 0.32 21.8
11 0.52 44.2 0.53 58.4 0.48 37.5 0.31 38.7 0.79 26.5 0.82 8.5 0.40 52.5 0.58 5.2 0.41 34.2
18 0.55 45.4 0.53 49.1 0.56 16.1 0.49 §7.1 0.37 62.2 1.03 8.7 0.30 433 0.52 7.6 0.56 34.0 0.5
9 0.93 37.6 0.75 52.0 0.75 12.0 1.11 17.1 1.78 36.5 1.16 13.7 0.74 27.3 1.09 5.5 0.71 28.1
13 1.02 324 0.87 41.3 095 7.4 1.31 16.8 0.67 41.8 1.61 6.2 0.75 24.0 1.01 7.0 1.19 11.8 1.0
17 1.01 31.7 0.86 36.0 0.83 10.8 1.31 11.4 1.22 50.8 1.58 5.7 0.92 322 1.23 4.7 0.99 11.0
4 1.03 30.1 0.86 29.1 0.86 7.0 1.61 45.9 1.18 29.7 1.51 10.6 0.83 229 1.22 2.5 097 17.5
5 1.03 29.1 0.91 36.3 0.89 11.2 1.27 14.2 0.93 204 1.51 8.6 0.91 30.8 1.16 5.2 091 253
3 1.10 29.1 1.06 29.2 1.08 5.5 1.12 15.2 095 253 231 6.1 1.08 39.8 1.19 16.8 0.89 30.3
7 1.13 256 1.04 24.0 1.14 7.9 1.41 47.0 0.72 45.8 2.17 11.0 1.16 14.7 1.17 12.8 0.99 15.2
8 147 25.8 1.29 31.0 1.47 129 1.68 12.5 1.62 19.2 1.80 44 1.25 20.0 1.95 10.3 1.13 14.2
2 1.54 234 1.32 23.2 149 1.6 1.87 85 1.36 19.8 1.99 8.0 1.32 53 1.71 8.7 1.41 234
12 1.69 19.5 1.62 16.7 1.71 10.1 1.95 164 1.60 21.2 231 8.6 1.53 189 1.97 9.1 1.52 11.8
14 1.99 18.6 1.83 24.6 1.87 3.2 248 15.7 1.74 155 269 33 1.77 10.2 202 94 2.13 135 2.0
19 2.80 174 2.76 20.6 249 438 3.33 14.7 3.00 30.3 336 2.3 2.75 18.2 294 6.8 2.73 154
6 5.39 14.5 5.20 14.2 497 5.2 6.77 9.8 489 6.3 6.60 8.5 596 7.9 524 94 5.09 21.8 5.0
10 11.2 11.1 11.6 9.1 10.9 7.2 130 (n=1) 10.7 3.8 11.6 (n=2) 10.7  26.9 11.2 7.4 793 (n=1) 11.0
Tab. 6. Mean coefficients of variation — Precision profile — T3-EQCS.
Range All Own Kit 2 Kit 3 Kit 4 Kit 11
(nmol - method
liter™!) n=90 n=19 n=10 n=5 n=5 n=8
mean c.v.
0-11) 329 32.0 12.8 20.5 29.2 34.7
0-1 49.9 40.7 17.9 23.9 36.7 514
1-2 26.5 24.8 6.87 20.5 27.5 18.2
>2 14.3 14.6 5.73 13.4 13.5 17.7

The table summarises the data from table 5 in different regions of the standard curve. It must be emphasized that this table shows the

precision but not the accuracy of a method.
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Tab. 7. Means (nmol - liter™!) and c.v. (%) of methods allowing statistical analysis (n > 5) T4-EQCS. Sera arranged in ascending concentration of the mean values from all participants. Outliers are under-
lined and the 3 sera for the intra-assay c.v. are framed.

This table, as in table 6, shows precision of each method in different parts of the standard curve.

Se- Al Own method Kit 1 Kit 2 Kit 3 Kit 4 Kit 6 Kit 11 Kit 12 Hidden
rum n=103 n=18 n=6 n=10 n=35 n=8 n=9 n=8 n=7 standard curve
No. Added T4
mean  C.v. mean C.V. mean  C.v. mean c.v. mean C.V. mean C.v mean Cc.V. mean c.v. mean C.v. (nmol-liter’!)
14 8.49 60.1 7.77 S5.0 7.67 44.1 5.75 33.0 6.29 37.3 14.0 34.0 18.1 42.2 346 775 6.50 50.6
18 8.79 68.5 9.44 59.1 6.91 30.2 5.57 31.6 7.52 264 13.3 56.9 240 50.2 4.05 55.8 5.89 67.7
13 9.07 66.6 848 574 8.27 52.8 6.06 139 6.75 31.8 15.2 375 19.5 37.0 5.24 249 546 339
10 9.18 81.9 8.05 54.7 5.73 74.7 443 42.7 5.51 459 13.0 8.1 19.5 12.6 3.99 101 5.84 34.1
6 9.55 70.3 10.0 46.5 7.41 51.3 5.40 25.0 744 343 12.6 42.7 17.1 28.2 2.93 60.4 7.01 39.5
7 11.9 320 134 344 12.1  31.8 11.3 109 9.44 25.6 14.5 324 16.5 26.7 7.69 54.2 104 26.8
1 124 554 12.7 46.2 103 194 10.2  17.6 9.86 21.2 154 40.7 22.8 35.8 482 514 8.01 16.6 0
3 15.7 434 17.6  30.0 129 255 140 103 127 20.7 21.6 38.4 23.6 395 8.59 53.2 13.2 26.5
20 16.1 430 16.3 314 13.8 21.8 14.0 9.3 136 299 144 252 25.8 32.8 9.20 45.6 12.8 348 10
16 323 225 344 182 31.3 8.7 324 129 28.2 149 28.1 20.6 35.2 233 26.7 47.1 320 159 30
12 48.0 154 49.3 104 49.6 10.7 51.1 1.5 60.2  33.2 46.6 12.7 40.8 15.6 47.8 16.7 49.5 11.8
15 59.6 16.7 60.1 14.0 60.5 39 63.0 5.3 559 156 50.7 6.7 52.0 20.0 54.6 222 61.8 10.3 60
17 70.0 15.4 704 111 72.4 9.2 74.7 2.9 63.8 155 580 7.7 75.1 21.6 52.5  56.3 76.7 18.3
5 70.5 134 72.3 9.4 73.0 8.2 73.2 2.5 66.0 9.7 61.9 114 67.6 9.8 70.2 234 73.1 7.5
4 70.8 12.8 73.0 10.6 75.1 4.0 75.7 6.8 65.5 143 61.8 5.2 69.7 16.7 684 14.7 75.6 7.5
2 73.8 12.0 75.6 11.1 74.5 4.3 717.6 6.2 713  14.6 70.5 6.7 68.6 17.8 68.2 13.8 79.8 8.2
11 119 14.2 119 12.5 124 10.1 124 3.3 115 17.6 112 7.1 107 12.1 113 30.3 132 8.9 120
19 128 13.3 121 14.9 124 4.0 132 3.7 154 13.6 129 7.0 117 14.8 129 16.4 138 14.0
8 151 12.3 151 14.9 153 12.4 159 5.5 152 12.6 145 5.5 142 10.7 117 50.7 167 10.4
9 278 123 271 9.2 269 24.2 295 10.0 248 (n=1) 267 8.0 282 24.8 283 6.4 293 4.4 300
-
Q
E
@]
4
3
)
i Tab. 8. Mean coefficients of variation — Precision prifile — T4-EQCS.
5]
% Range All Own Kit 1 Kit 2 Kit 3 Kit 4 Kit 6 Kit 11 Kit 12
3 (nmol - method
g liter!) n=103 n=18 n=6 n=10 n=5 n=8 n=9 n=8 n=17
S
: mean C.v.
o (0-300) 34.8 27.6 22.8 13.0 22.9 20.7 24.6 41.1 22.4
- 0-40 54.3 43.3 36.0 20.7 28.8 33.6 32.8 57.1 34.6
2 40-120 14.3 11.3 7.38 5.20 17.2 8.21 16.0 28.5 10.6
2 > 120 12.6 13.0 12.7 5.63 13.1 6.83 17.8 11.4 9.42
4
©
©
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Tab. 9. Analysis of regression data from T3- and T4-EQCS.

Regression data for the equation y = a + bx, the first term

of the two parameters is entered as x.

Limits Values from own Values read off
standard curve Curve I compared
compared with those  with those read
from Curve I off Curve II
T3 Ta T3 T,
(n=91) (n=101) (n=91) (n=101)

Correlation

coefficient

r>0.99 80 (88) 90 (89) 86 (95) 91 (90)

r 0.95-0.99 7 8 1 () S (8) 6 (6)

r<0.95 4 4) 4 @ 0 4 (4)

Slope of the

regression line

b> 1.10 10 (11) 5 (8) 16 (17) 49 (49)

b 0.90-1.10 74 (81) 87 (86) 49 (54) 38 (38)

b < 0.90 7 (8 9 (9 26 (29) 14 (13)

y-axis intercept

T3 T4

a>02 a>10 333 1 () 22 (24) 3 (3)

a+02 a+10 78 (86) 99 (98) 43 (47) 69 (68)

a<-0.2 a<-10 10 (11) 1 (1) 26 (29) 29 (29)

The above data exclude 18 T3- and 23 T4-EQCS participants
who returned insufficient data. The figures in brackets represent
the percentages of the useable data.

tion of the cases passed near to the origin (T3 = 86%,
T4 =98%).

The corresponding data for the comparison between
curve I and curve II are as perhaps expected not so good.
The correlation between the two curves was similar to
that between the own curve and curve I (T3 =95%,

T4 = 90%) although both the slope of the regression
line varied widely, with only 54% of T3 and 38% of
T4-EQCS participants lying between the limits

b = 0.9—1.1. The number of regression lines passing
through or near the origin was also fewer (T3 =47%,

T4 = 68%).

Comparison of Binding of Tracer to the Kit —
Own Method and Hidden Standard Curve Zero Standards

Table 10 shows the comparison of the binding of the
tracer to the own-method zero standard with the binding
to the hidden standard curve zero standard. The ideal
value is 100%. The range chosen as acceptable in both
cases was between 90 and 110%. 76% of the T3-EQCS
participants and 55% of those taking part in the T,-
EQCS lay within this range.

Comparison of Curve I and Curve Il
for Superimposibility

Table 11 shows a subjective comparison of the kit/own-
method and hidden standard curves with regard to their
superimposibility. Superimposibility was seen in 38% of

J. Clin. Chem. Clin. Biochem. / Vol. 18, 1980 / No. 8

Tab. 10. Comparison of binding of serum no. 1 with own-
method zero standard. All figures are expressed as
percentage (Own-method/Serum no. 1).

Range T3-EQCS T4-EQCS
>110% 4 (4) 0

90-110% 68 (76) 59 (55)
<90% 18 (20) 48 (45)

Data from 90 T3-Curves and 107 T4-Curves. Figures in brackets
indicate percentage of processed data.

Tab. 11. Superimposibility of Curve I upon Curve II, a subjet-
tive comparison.

Superimposition T3-EQCS T4-EQCS
Good 34 (38) 34 (32)
Average 50 (56) 60 (56)
Bad 6 (6) 13 (12)

Data from 90 Tj- and 107 T4-standard curves. Figures in
brackets denote percentage of processed data.

the T3-standard curves and in 32% of the T,4-standard
curves. The division into good, average and poor super-
imposibility was purely subjective, no detailed mathe-
matical analysis being performed.

Discussion

As in the previous EQCS, the majority of participants
used commercial Kits, with or without modification, for
the determination of total T3 and total T4 in serum. At
the time of writing, no less than 30 kits are commercially
available for these two assays. The performance of the
kits, although not as bad as those S years ago (2), varies
widely as seen in the precision profiles in table 6. Al-
though many kits have standard curves in human serum,
there are still several which use either animal serum or
even buffer as the matrix for the standards. A typical
result of a potentially good kit spoilt by having standards
in buffer is the case of kit 10 in the T3-EQCS. As seen

in table 6, the precision is good, but when one looks at
table S, the accuracy is lacking. That the kit components
and methodology are otherwise in order can be seen
from the comparison of the results read off curve I

(fig. 1a) and those read off the hidden standard serum
curve (curve II) as seen in figure 1b. The results, when
read off the serum standard curve are not only precise,
but accurate. Only one kit-producer (kit 2) had a product
which was precise and accurate in the regions of interest
in both T3 and T4 assays. This kit was robust and also
one of the cheapest on the market, although it used a
double-antibody method of separation of bound and

free antigen.

The EMIT assay for T4 showed precision and accuracy
comparable with some RIA methods, although it is
difficult to draw too many conclusions from such a
small number of data.
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Fig. 1. Histogrammes from the T3-EQCS showing results from Kit 10 (shaded squares).
a) read off curve I (from participant’s own data worked out using spline function) It is plain to see that the buffer standards in

the kit give biased results.

b) Read off curve II, the hidden standard curve in human T3-free serum. With the exception of one result, the values obtained
for serum No. 4 fall in the main block of results, thus demonstrating that the standards in the kit are responsible for the

positive bias seen in fig. 1a.

The figures in the boxes are: lower left, participant number and upper right, kit number.

The performance of different types of laboratory dis-
pelled the myth that only certain types of laboratory
can measure T3 and T,. This is perhaps to be expected,
as the majority of participants use kits, where it is only
necessary to follow the recipe and work with precision.
If this survey represents a true cross-section of the
laboratories performing T3 and T4 assays in the Federal
Republic of Germany, then the general RIA laboratories
performing these tests outnumber the nuclear medicine/
radiology laboratories by about 3:1.

The regression analysis and related data (tables 9—11)
demonstrate that most laboratories can work out their

data efficiently. Those having the worst correlations
were almost inevitably those laboratories who used
either a computer or desk-top calculator to evaluate
data without a visual display of the standard curve.

The results emphasise the need for a visual check of
what the calculator is doing.

The distribution of the values for r, a and b for the
regression data for the T3-EQCS was Gaussian, whereas
those for the T4-EQCS were skewed. The latter can
probably be best explained that the T4-free serum used
in the hidden standard curve was not really T4-free, but

J. Clin. Chem. Clin. Biochem. / Vol. 18, 1980 / No. 8
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contained about 10 nmol - liter™! T, — although this
was checked in no less than 3 systems before lyophilisa-
tion. One thing is evident from this EQCS, and that is,
all T5-kits are able to measure an elevated T;-level in
serum and thus detect a case of T3-hyperthyroidism.
Concomitantly, most T4-kits are able to differentiate
between euthyroid and hypothyroid serum levels, al-
though only one kit is able to differentiate between no
T4-output and minimal T4-output from the thyroid
gland, an important point in deciding whether the
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