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Allergological Examination of
Cystic Fibrosis Patients with
Skin Reactions During Carbenicillin Treatment

N. E. M0LLER', S. AHLSTEDT% P. STAHL SKOV'' and S. NORN''
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Sixteen of 84 cystic fibrosis patients developed skin manifestations dvtring ituensive
earbenicillin therapy. The po.ssibility of alletgic dtng teactiotis wa.s examitied. None of
the patients showed any significant le\'els of antibodies of IgE, IgG or IgM classes
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During treatment with carbenicillin of carhenicillin therapy (see below) administered
ft«/(/omo»rt,v rt('™»/wMfl infection of the lttngs, US three to fottr times yearly dnring 14-day
cystic librosis' patients developed skin jx-riods and partly with other penicillins,
manifestations, usually described as alletgic Dttring a peiiod with carbenicillin treatment
reactions to penicillin, lo olitain information 16 patients de\'eloped skin manifestations in
regarding (he possibility of allergic drng spite of the fact that all patients had previottsly
reactions, the jiatietits' sera were tested for been treated with the same regimen withont
atitibodies of the IgE as well as of the IgG and ad\erse eflects. The skin reactions were of such
IgM classes against carbenicillin and dillefent magnitude (hat the administration of carbeni-
ix-nicilloyl-lutman serum albttmin conjttgates. cillin was discontintted. The carbenicillin was
'l'he IgE antibodies were analyzed with RAST inftised intravenously over a lO-min period
and with histamine release from peiipheral three times a day. The total daily dose was
Icukoeytes. The sera were ftnther tested for the 0.5 g per kg. The symiMoms, the duration of
presence of penieilloylatcd antigens, ln ad- treatment before the symptoms, and the
dition, conventional skin test and peroral interval between the last infttsion and the start
prox'ocation with phcnoxymethylpenicillin of the symiHoms are reeorded in Table 1. The
were performed patients had no a topic diseases, except for

Ijatients No. 3 with food allergy and No. 13
wilh grass pollen hay fever (Table \) and none

PA'l-IF,NTS „(• iiu-m showed dntg iractions cat.sed by the
iMghty-lour eyslic libtosis patients were for administration of other drtigs than penicillins
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Patieni Periods" Symplom.s'' Durali
No. (nos.) (I II E P F A day;

»'(,). = (hnn,k<-\rdrma II = uilK,,n.., K = exanthema, P = pniiigo, T = lever A = arllir.ilgia

'I Fiisi iiilusitm

N.D.: nol dom-.

METHODS '^<''''' '«'l-it«l l5y tlu- Ficoll-Hy|)a(|uc gradient
method (9) and 200 al of (lie Ic-ukocvlc

Piid le.sts were jjcrlbrmcd with rarbenicillin suspensions were iiieiibated in il-istie tubes -it
(0.1 g/ml) and with histamine and physiologic [\rV. for 40 min with' 10 -xl earbeniei'llin' or
saline as eontrols. The i^atients were observed ben/.ylpenicilloylated human serum albumin
1 day in the ward and f|uestioned for later (Astra Liikemedel AB, Sbdertalje, Sweden) in
''̂ "=^ '̂l'""̂ - final (oruentrations from 10 ' 10 ' mir/ml,

and the release ofhistamine was estimated by a
Penicillin provocation. If negative in the skin tests, speetrofluorometric assay (10).
the patients were pro\c)ked orally by plienoxy-
methylpenieilhn, 0.25 Mil' the first day, the Radioallergo.o>l,ent te.st {RAST) The presenee of
nextdayt)..',MIE,andirtolerated,arulld<,.se I^E antibodies against penieilloyl' deter-

analyzed by the RAST method, originally
Histamtne u-lecisejrom letikocytcs. By v empuneture described by Wide et al (II) Tin- eommerci-il
lOn.l blood san,ples were collected in kit (Pharmaeia Diagnosties Ltd., Upp.sala,
hepariT.ized plastie tubes. Peripheral blood Sweden) was used .s described I v the
le.ikoeytes with approximately 2",, basoi.hils n,-.n,,r.,r.n,.,.,. r,.'- .,....,' .,<•'.. • ^ • ,



CARBENICILLIN IN CYSTIC ElBROSIS i:i7

benzylpenicilloyl and phenoxymethylpeni- dilutions of patient serum were added to the

eilloyl. In the tests these determinants had immunosorbent carrying penicilloyl-specific

been conjngated to human serum albumin, rabbit antibodies. These were allowed to reaet

which was attached on paper discs through with the serum, possibly penicilloylated /;; vivo

CNBr linkage. Clarbcnieilloyl-human serum during the therapy in competition with radio-

albumin eonjugates fixed to microcrystalline iodinated human serum albumin conjugated

eellnlo.se (1) ' were used to record Igl-: with ampicillin. The results were expressed in

carbenicillin. In order to detect any IgE serum albumin conjugated with 14 azidocilloyl

antibodies indnced by impurities possibly determinants (.̂ i) and given in ng of antigen

oeeurring in the carbenieillin jireparations, per ml.

ampieilloyl-£. coli acylase, prepared as de- opv^TjLTS

.scribed by Parker (8) and benzylpenicillin ^ ' ^ ^ ' ^ ^ ^ ^

fermentation products were conjugated to No positi\e results of IgE, IgG and IgM

CNBr-aetivated microcrystalline cellulose. The antibody le\ els were recorded w itli any of the

test pTocedure described b>' Pharmacia antigen.s. Two ):)atients (Nos. 1 and 5) showed

Diagno.stics Ltd. (Upi)sala, Sweden) was some levels of iH-nieilloylated antigens in their

followed when running the tests. Radio- sera, eorresponding to about 700 ng and

iodinated anti-lgE was purchased from ."iOO ng of azidocilloyl-hiiman sernm albnmin

Pharmacia Diagnostics Ltd. and in all tests per ml of sernm. In the histamine release assay

used aeeording to the mannfacturer's descrip- all tests were negati\ e, showing the absence of

tion. The results were exi^es.sed as deseribed carbenicillin-specific IgE bound to the basop-

by the manufacturer for the analysis of IgE hil leukocytes. Leukocytes from three jjatients

antibodies against benzylpenicilloyl and (Nos. 1, ;5 and 6) were also challenged with

lshenoxymethylpenieilloyl determinants. The benzylixniicilloylated human serum albumin

other xalnes were eompared with serum from but no histamine release could be recorded,

non-atopic individuals nsed as controls (4). All patients showed negative prick tests and

none of them responded to peroral iMXnoeation

As.san oflgC and IgM /Hwcillorl antilmdics. Total ^ '̂il'i phenoxymethylpenicillin. In spite of the

penic illoyl aiuil)ody le\els weie recorded with negative in vivo and /;/ vilio tests, but dne to the

a sandwich-radioimmnnoassay as described by «^-'i""s carbenicillin skin manifestations

Ahlstedt et al (2). In this assay, azido- (Table U the treatment was eontinued with

cilloylated human serum albumin with 12 "l'""'' lH'"icillins. All the patients tolerated

determinants fixed to mictocrystalline eel- phenoxymethylpenicillin and 12 of 13 patients

hilose reacted with the antibodies in the test tolerated ampie.lhn, both given pci os.

nidliL^vrelininrnulLi^Khnau'rhnnKm ca!'ll-uX! ulrel̂ f̂ fi^T^oln-an^zbcmln"'
serum albnmin conjugated with ampicillin (5) and one c^'thrcvtolei^ted^ Pipen^cillin", all^of

I teribed^' ,7AhLedTeI^L iVr - lTu-Tub^ •'•^"l^l ^ '̂i '̂' ampieillin flnsh' (No. \5) and
antibody assay was p.-rlormed as described bv ""'•<• l^ '̂̂ '̂ '"'̂  '•^'^«-'«l ^^i"' ' ' « ' ' " ' " ^''"'^'"'^^
KristolTerson et U (i) ' ^'''''"' ^^'"'"S treatment with Piperacillin

' • ^ • (Nos. 2 and M) and with Azlocilhn (Nos. 2

'•hs/iv of iH-iticillovlalcd aiiligen in pnlirni seuim. •'"'*-' ''^•

llie iadioimnuinoa.s.say, RIA (5), was eiu- DisciUSSlON

ployed according to Ahlstedt et al. (21 to
flctermine any penicilloylaied antigens in the l ' '"s inx estigalion comprised 16 patients with

patient serum. Thu.s, 1-, «-, 16-, and :52-lbld i vstic fibrosis who developed skin manifesta-
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examined for antibodies of IgE, IgG, and IgM :i Batchelor, F. R., Dewdney, j . M. cSt Gazzard,

classes against carbenicillin and diflcrent Penicillin allergy: The formation of the penicilloyl

peniciUovl determinants stisijected to be clei'-rminant. Nature ^ou, :H,2 ;MH, 196.̂ ,.

responsible for the dm >• r >-i-ti is Ho -v-r '• .I'll'''". L., AhKiedt, S., Andal, L., Ekstrotn, B., .Svard,

' ' ' " ' / * . ' llg icac ions. OWC\C1, P. O. & Wide, L.: Antibody reactivity in penicillin-

none of the patients showed any significant sensitive patients detmnined with dineteni penicillin

level of drtig-specific antibodies determined by derivatives. Int. Anh. Alleigy Appl. Immunol. 51,

RAST, sandwich-radioimmnnoassay and 19 28, 1977.

double antibodv 'issiv Furlhcrniore none o\ •*• '*̂ '̂ 'i'''""<''"'̂ "n, A., Ahlsicdt, S., Pcttcrsson, E. &

the patients released histamine on' m vitro ^'''•'''\' ' ' " - ^ ^"''^';"' '" ' ' " ' ' ' " ' ' " """'^y- '• ^

pnnocat ion of their basophil leukocytes with prolein ci!™miinanls in pelXiZ p'epanuioZ Inl

carbenicillin. All skin tests were negative and Arch. Allergy Appl. Imtntmol. 55, l;̂  22, 1977.

the .same applied to the peroral penicillin G. Krisiollctson, A., AhlMe.lt, .S. & Hall, E.: Antigetis in

provocation. penicillin alletgy. IV. Indiiciioii ol' IgE antibody

The finding of penicilloylated antigens in '^H^Z.!^ \"uZ>i wi!h t l l e ' t n i c i l i r C Wh'

serttm of two patients without any antibody AUergy'Appl- lirtnoT', W),'29.^01! 1979"''

that cotild interfere with the test, corresponds 7. J.evinc, li. B. & Redmond, A. P.; Imnuuie mcch.ui-

cases (reated with high doses of penicillin (Ab.str.).). Clin. Invest. •«, 108.5, 1967.

(3,7) . The finding might indicate an />/ vivo " ' de'|.K!,';es*̂ 'i,,\\-i|,H^̂ ^̂ ^̂ ^̂

pcnicilloylation of human proteins, but anti- Metho.ls itiimti'nino'logy and immti'imchemistiY.'voL

bodie.s of IgE, IgG and IgM cla.s.ses against 1, pp. l.'i.'i l-l.'!. Acadcmi.Piess, New York, 1967.

demonstrated in the sera. measuring basoî hil histatnine release an.l l)loi king

All the negative findings indicate that the a"nte'i'u"'-lnc'l' '".]l '"''•'V''"'!"'"'" ''•''"'I''''' '"•̂ "•""i" '̂̂

were most probably dtie neither to allergic 10. Sk<,v, P. S., Noin, .S. & Weeke, B.: 'H-histamine

type I nor to type I I I reactions. Cither ad\erse release from htiman leukocytes. A new melhocl lor

drug reactions mttst therefore be taken into lii-'Vctin!. type I allergy compared with basophil

account such as type IV (cell-mediated) ^^y^'"' " " ' ' " ' ' "•' '""' '"*•• ^^^"^^ '^''^ '^*'' ^''^'^
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