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considered as an absent response. Tl1vroid autonomy was detected 
by physical examination and verified by scintigraphy. 

TSH, response was not stimulated by TRH in 17 hyperthyroid 
patients with scintigraphically decompensated autonomous 
adenoma. In all these patients, basal TSH (IRMA) levels were below 
0. 15 roll/i. Comparison ofTSH (IRMA) values and TSH response 
to intravenous TRH in 25 euthyroid patients with decompensated 
autonomous adenoma is given in the table. 

Further thyroid hormone analysis was needed in 36143 patients 
(84%) on the basis ofthe TRH rest and in 38141(88%a) on the basis 
TSH (IRMA) levels, Therefore, in patients with nodular goiter and 
suspected thyroid autonomy, TSH determination is not available so 
a screening test of thyroid function. However, the determination of 
TSH by a sensitive immunoradiometric assay may substitute for the 
TRH test. 
Depa,mrnts atMedieine it R. Hoemiatk e 

arid Radiology, B. S.gLLER Kl:,,ik.m Grnsshsdern, 
Unaecrsi,y ofMunich, E. I8kOSiR 
gr106 Monet:, Nest Gnmany K. MANN 

StR,-Dr Caldwell and colleagues' proposal that a detectable TSH 
level on immunoradiometric assay (IRMA) would exclude 
hyperthyroidism should be revised to take into consideration 
hyperthyroid patients with inappropriate secretion of TSH. In 
these patients the supersensitive TS1I-IRMA may be clinically 
important because several cases, of neoplastic or non-neoplastic 
origin, with serum TSH levels not above the normal range have 
been reported. 1' 2 The finding by IRMA of measurable serum TSH 
in hyperthyroid patients would strongly suggest inappropriate 
secretion of TSH. 

We have seen three acromegalic patents with signs and symptoms 
of hyperthyroidism whose serum TSH was normal by 
radioimmunoassay (RIA) and detectable by TSH-IRMA 
(`Suerosep'; Boots-Celltech Diagnostics). In all of them the 
a-subunit/TSH molar ratio was supranormal (80,31'S, and 6.1, 
respectively) and a pituitary tumour was revealed by computed 
tomography of the Sella turcica. In two patients who underwent 
surgery, immunchistochemistry of the excised tumour revealed 
specific TSH secretory granules, and the hyperrhyroidismremitted 
postoperatively. 

The results of TSH assay (table) show that, in contrast to the 
TSH-IRMA and an in-house RIA, two commercial RIA kits would 
have not been able to suggest inappropriate secretion of TSH 
because of the overlap between the "hyperthyroid" and 
"euthyroid" ranges of TSH levels. 

By contrast, four other hyperthyroid patients, referred to us with 
suspected inappropriate secretion ofTSH because they had serum 
TSH levels above the '`hyperthyroid" range by commercial RIA 
kits, did not hzve detectable serum TSH by TSH-IRMA. (sec table). 

SERUM TSH CONCENTRATIONS (mU/1) IN PATIENTS WIT`( 
IsYPERTHYROtmx.N DUE TO INAPPROPRIATE SECRETION OF TSil ITt) 
AND IN 4 HYPERTHYROID PATIENTS WITH RIA MEASURASL.E TSH DUE 

10 METHODOLOGICAL INTERFERENCES 

Commercial RIP.' 
- . ..._....._ 

A B 
In house 

RIA IRMA 
FF4t 

{pmolll}
I'3t 

(pmo17} 

1ST of 
neopinna 

1.6 I•s 2-0 2.1 34-9 I5-0 
1-3 1 6 1.5 2.8 24-3 14.6 
1-2 t O  12 1.9 35-9 17.1 

Rnri-rabbit 
Ali 

~ 

5.3 52 <0.3 <0.07 42.5 198 
5.8 4,4 <0.3 <0.07 26-4 14-I 
5.4 4-2 <0.3 <0.07 25.5 9.7 

And-hTSP 
Ab 
19.0 25-3 10-4 C0.07 22.4 ' 18.5 

Ntirrnal 
<] 0-t0•C CO5-70 <03- ,[-I5-7-0 9-20 ' 3.5-8.9 

A=TSH kit PR mnhnd(Sunn, S.ta tia)t B.. Tots ASAIA kit (Bloch., Rarx). 
it.aaphav' kilt tOetam, Siena). 
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Three patients also had undetectable serum TSH by the in-home method, while the fourth would have been misdiagnosed by this
method too. In the first three patients the source of the estimation error was the presence of circulating heterophilic antibodies cross, reacting with rabbit serum. These antibodies neutralise the rabbit anti-human serum in the two commercial RIA kits, but not in the in,house method, where the interference was prevented by addip 
normal rabbit serum, as Suggested by, Schaison et 71.3 The fourth patient had antibodies directly cross-reacting with human TSH. These antibodies` competed for the radiolabclled TSH by 
decreasing the radioactivity in the species-specific immunopreeipitate of TSH RIAs, thus affecting also the irk-house method. 

These results show that TSH-IRMA is a sensitive and specific 
method for serum measurement which is unaffccted by the presence 
of heterophilic anti-rabbit serum antibodies anti anti-human TSH 
antibodies. 

We conclude that TSH-IRMA used as a first-line thyroid function 
test in association with free thyroid horrr,one measurement, ntay 
help in disclosing patients with inappropriate secretion cf TSH, 
This syndrome maybe more common than is usually thought and its 
recognition is clinically important because such patients are 
managed differently from those whose hyperthyroidism is due to 
other Causes. 
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INACTIVATION BY WET AND DRY HEAT OP 
AIDS-ASSOCIATED RETROVIRUSES DURING 
FACTOR VIII PURIFICATION FROM PLASMA 

SIR,-We have shown that the mouse xenotropic type C 
retrovirus can survive and remain infectious after procedures used 
in the preparation of factor VIII (FVIII) cnvprc ipitates or 
concentrates. t Heating at 58'C for more than 48 h eliminated 
essentially all of the infectious virus. We have slaw extended these 
studies ofFVlll purification procedures and hearing to examine the 
influence of virus titre and to include human ;SIDSassoeiaeed 
retroSirns (ARV) 2

The mourn reirovirusw-as obtained from infected mink lung cells} ARV-2 
and ARV-3 were obtalaed Gom inferred HTIT-78 cells or infected huffs 
peripheral mononuclear cells (PMC). 

The mouse xentnropic virus was assayed using mink S+L- cells or mink 

lung cotta pretreated with diethylamiocerhyl drxuan.3 Monolayer cells were 
passaged weekly for 3 weeks and then supernatants were assayed for infeeti ur 

virus This increases assay sensitivity 10-100 fold. ARV was detected by 

induction of reverse uanscriptase activity in the cvlrure fluid ofnormal human 

I'MC maintained for up rot month aftervirus inoculation? Infectiousvirua 

nitres were measured by ID fold and, where indicated, 2 fatd dilutions. 
Dry hosting (68°CI of lyophilised FVIII corcenrratcs xas conducted as 

previously described. t Was hcat ing of FVIii f ltrztes versa done at 60'C for 106 

in the presence ofsucroseQ 2 giml). When high or low fists mouse revovrrus 

was added ro plasma or fdnate, no su bsta titial redurnion of infectious virus was 

noted (table I). On subsequent Iroph dilation, Inc infectious •virus tuna 

whether in con_catraies receiving large or small ouan,iries of ulna, was 

reduced simiarly (101-fold) liable IA,5). These results indicated that the 

degrre of recovery of infections virus slier lyoplsilisation is not substantially 

influrnccd by the inisial quantity of virus in lilt Lluatc. 

When lyophilised FVIII product containing high-tine mouse 

virus had been heated at 68'C for48 h or longer mouse vin's '•vas not 

detectable (table re). Previously ) we found, with high titre mouse 

retrovirus, very low levels ofresidual infectious particles (iessrllan 1 
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TABLE I-INFECT;OU, 

FACTOR VIII PRODI 

x fdora,e 
y aphil@ed product 
V heal (66'L1 a:141: 

sly hall (6t'Gh 1140,72, 
96 h 

,tat Slime 
o lyophiiiaed product 

toy hm6ng{ti8'C}, a dl, 
bah 

nfeettoua eirnas pmiete; 
para,r eeperimnnts.nd teller 
din two or three indiwd,mi 

TABLE II-EFFECT ON r 

(A) P.riTcarion 

ARV.2 alone 
ARV.2+ptasra (5'C) 
ARV.2 in. oyoprenpirase 

ARV3 alone 
AR V3+plasma (5'dI 
5550.3 in C:yopreeipnax 
Traatmcn,: AlOHI3+ 
Ott 3-00054' 

T,ca,mcn,, glycinc 
: pmapnannnt 

'Aiuminiun, hydroaidc plu, 
inuspcnsinn, and rihrauon (0 
Evm four ,a Las seprrae :xpc 

er ml) at 72 h. This s 
eriods of heating mos 
tidal virus titre. Whc 
louse virus was hcatet 
zrber1 we found that i 
0 min eliminated all i 
e looked at the effect 
0°C, 10 h) used in ti 
inducts (eg, albumin 
torment of FVIII Pal: 
ileaious virus, despit, 
I protect FVIII (table 
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When ARV-2 and a 
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id human) if present i 
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FVIII purincatson pt 
put title (table i). Hec. 
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TABLE I-INFECTIOUS MOUSE RETROVtRUS (V) RECOVERY FRDM 

FACTOR VIII PRODUCTS AND

(

EFFECT OF HEAT TREATMENT 

'nxpoAstenl  1og 101P1m111 0a0or1mroi log 2 tFml 

r)
lon: 6.4 

(c) 
' V aline 54 

plus fohru,e 6-3 V pins fdrrare 5.0 

in lvephlreed product 4•U We, ,taring(eo'C, 10 h) NV 

pry h., (63-C), » 24 h 1 •0 Lyophilised produC. 
(alter biting) WV 

Dry heat (68'C), n 48,72, 
- 906 

li 'cc 

NV (D) 

lo 3.5 v alone 36 

pli, 1trraie 3.9 V p;us filtrate 3.0 

' iirphii!sed product I •3 Weer heating (60'C, 11163 NV 

Dry heating (58°C), fi e 24, Lyophilised p%oducr 

48h 540 (a:icr hearing) NV 

infccsious virus panicles; NV a,deaeorabk virus. Rrrolo ex from rw•o or three 

( rave a=palm-ors and renecr the average onil core lotted in Outdo roped a, Ieasr tvritt 

4 Vn rate or (riot individual iyaplo hied ampau:es of FVt tl. 

TABLE I1.E'CCT ON ARV OF (Al FACTOR VIII PURIFICATION AND (B) 

HEAT 

(A)Purncarion ; I00101P' (8)Hcrtn8 I Ing19 IAnd 

ARV-2 atone 5  ARV-2riot, 4 

ARV-2+plasm, (5'I 5 ARV'-2 it FAIll Elora,, 4 

ARV.2 in Cryojreeiphata 4 6100-tin lynphilistd 
notenrrat., zero time 2.8 

ARV•3 alone 4 Dry heating (68°C) 
ARV•7+plasm 15"C) 4 101' 0.9 

ARV•3 is rryoprrcipitatn 3 246 0.3 
o- Tnatmcn[: 4)101.1)3 + E 34 - 

CH3C00H' [ 2 005, 65), NV 
Trcat,ucnt: glyc:ne AP.V-2 to F0I11 nhral-•, 4 

preelpirsuont  2 '.V,, =grating 80C)04  NV 

lOir,rrioruo hydroxide plus a0,08 acid (p)I 6.3-6 -6), tcel„e prr,p,ral,Ort,

nrrrrornsion, and 111,roion (0.45-0.22 pm). NV = no de,enable virus. Resvlrr arc rakeo 

from four iv Cove saga: am experimenn. 

r rot) at 72 h. This small variation in virus survival for the two 

rinds of heating most probably reflects slight differences in the 

itial virus titre. When lyophilised product containing low-titre 

Dose virus was heated no infectious virus was detected(rableiB). 

oilier ) we found that in liquid culture medium hearing at 56°C for 

Still eliminated all infectious mouse retrovirus panicles. When 

I looked at the effect on infectious virus of a wet heat treatment 

0°C, 10 h) used in the prdparations of FVIII and other plasma 

nducrs (eg, albumin) in clinical use we found that this heat 

msment of FVIII filtrate completely eiinilnated over 7 legs en 

~ecrious virus, despite the fact that the solution contained staircase 

protect FVIII (able Ic.D). In the absence of sucrose, woe bent 
activation could be expected to be even more potent. 
When ARV-2 and ARV-3, which differ in restriction enzyme 
asitivity4 and in rcplicativc ability (unpublished), were added to 
Liman plasma (5°C), no reduction in virustiere was obscrved(table 
6). Subsequently, a cryoprecipitate formed which contained 

ifectieus ARV at a 10-fold reduced titre, as with the mouse 

trovirus,' Purification of eryoprecipitate by acid and glycine 

recipitation and filtration to achieve a sterile FVIII fdtrase resulted 

ra further 10-fold reduction invdrus titre (table 71A). 
Lyophilisation of a FVIII filtrate containing ARV-2 lowered the 
dect loos virus titre about) 0-fold (table nn). When this lyophilised 
reparation was then heated, very low titre virus was detectable 
ter 10, 24, and 34 h but not after 411 h ofheating(table Ito). When 

ssuc culture fluid containing ARV at 104 1Plmi was )dept at 56°C 
or 30 min no infectious virus remained- Furthermore, when ARV-

)ntaining FVIII filtrate fortified with sucrose 1' 2 glml was heated 
: 60°C for 10 h before lyophilisatien, no infectious virus was 
etected in the liquid or lyophilised product (table HB). 

Our results indicate that lipid-enveloped r ctroviruses (both mouse 
id human) if present in sufficient amount in plasma can be found 
) infectious form in FVIII lyophilised products. Their sensitivity 
I FVIII pu rificaticn procedures appears tube independent of virus 
'put titre (tablet). Because ARV is Oct as easy to measure in tissue 

alture. is the mouse xenotrnpic virus, not every infectious ARV 
article may _'rave been detected. Nevertheless, the results confirm 
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the ability of infectious retreviruses to withstand the procedures 

used to purify FVIII from plasma. The comparable resnl is with the 

mouse and human retroviruses suggest that heating lyophilised 

FVIII for 72 h at 58°C or the liquid product for lC hat 60°C will 

eliminate infectious ARV lilt is not present in the plasma at more 

than 106 infectious particlesiml. The data indicate that wet heat 

procedures used to prepare other plasma products, such as albumin, 

should inactivate infectious ARV. 

Supported by grads from LUSPIS-CA34980, Cutter labera:pries, and the 

California Univcrsitvwide Task Fetus on AIDS. Wtc drankJnai Shimabuhur6, 

Teresa Kendrick, and Carrot Foxall for their assuzance. 
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EFFECT OF HEAT TREATMENT OF PLASMA AND 

SERUM ON BIOCHEMICAL INDICES 

5110,-Like Dr Goldie and colleagues (May 18, p 1161) we have 

been examining the effects of healing serum and plasma on 

biochemical test results. Plasma or serum from patients was 

incubated at 56°C .for 30 min in screwcapped Mass bottles 

completely immersed in a water bath. Heat-treated plasma is turbid 

and has to be centrifuged (3000 g for 5 min) before the supernatar_t 

can be analysed. Samples which were not centrifuged gave 

erroneous results. Centrifugation of heat•treated plasma does not 

fully clear the'turbidity but heat-treated serum remains clear and 

does not require centrifugation. Heat-  treated samples were analysed 

in the same batch as the corresponding unheated samples. 

Analyses were done on lithium heparin samples, except for 

glucose (fluoride oxalate) and immunoglobulins )serum). Results 

were compared by paired t-rests (table). 
We can confirm Goldie and colleagues' findings for creatine 

kins= and alkaline phospisatase activities, which were almost 

completely destroyed. Free T4 levels were much increased by heat 

treatment. Toe decrease in plasma total protein is partly due to tl:e 

disappearance of fibrinogen (Goldie et al demonstrated no 

SEtE0 CD' ANAL37€UAL RESULTS ON UNHeA1T_D(N)AND 

HEAT-TRDATED (HT) PLASMA OR SERUM in = 25- 37 FOR 

NON-MANUAL ASS YS) 

Anahxe I N HT 64a) P 

Na (rrrroo1.11) (S) 137.6 137 5 -0 08 14S 

H CO, (mmob'1){S) 26.1 22.2 -14.95 <0.001 

CI(mmoll)(S) 100.2 101.4 1.19 . <0 001 

AST(lull)(C) 1 42•6 44.4 4.2 ` <0.05 

GGT(lull)(C) 572 - 46.4 15.9 <a -got 

Ca(mmol(I)(C) 2.21 2. 15 -2.71 <0.001 

P (mmo1/b( to , I 1.0 0.99 -1-0 NS 
Total protein(g4)(C) 68.0 64.0 -5.9 <0.001 
Albumin (gl1)(C) 3? -4 37.4 (040 NS 
Cortisol (nmolfl) 500 437  -12.6 NS 

Free T, (nmollt) I7•8 2E•3 59-0 <0.001 
1g (g11) 11 32 1 11.43 0-97 - NS 

1gA(gll) 1 -07 I -OS 0.53 NS 
16M(gAl) 1 '4 1.35 -3.6 NS 

This summary tebit us otto, oed to ana:ytn significantly arrecied by fr ee, uear.enr by 

Goldie clot andlor by US. (in our study s:gnif ham difereocee wire nm round for K, urea, 

erntinine, g€u^ose, tnoal hi€irvtin, lrnd,voybuoynrc dehydrngena,e, cholesrerol, 

tr.{lyeeride, amylase, or ura;e.) Full data and deu16 of anethodr are available on request. 
S=Techrivon SMA; C-'Cenari8ehem; AST~aep.seaee t.asamiease; GGT=y 
giuramyttratepeptidaac. 
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