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In a comprehensive drug surv illance
Summary system which monitored 3985 con-
secutive medical inpatients, rash attributed to. any
drug was recorded in 9-5%, of 422 patients treated with
ampicillin and in 45% of 622 patients treated with
other penicillins (p=0-002). The frequency of rash in
2941 patients not given these drugs was 1-8%. The
estimates of attributable risk for ampicillin and other
penicillins were thus 7-7% and 2-7% respectively,
With ampicillin the route of administration does mt
appear to affect the risk substantially; with other
penicillins there is some evidence that drug rash occurs
less frequently after oral than after parenteral adminig- 4
tration. The excess frequency with ampicillin is * s
accounted for by a group of patients whose onset of "Wk
rash is delayed. This suggests that additional antj- -
genic impurities may be present in ampicillin.

Introduction <oy T
AN epidemiological drug-surveillance system, which
monitors medical inpatients, has been in progréss
in three Boston hospitals for periods lup. to ‘three
and a balf years,’® and to date almost 4000 con-&“
secutive patients have been studied. T’ it :
monitors use standardised forms to’feéord ,
amount. of data on each patient. The [
obtained‘includes the usual vital statistics, the '
admission and discharge or death, any history
antecedent allergy, certain routine laboratory " da
and a list of the diagnoses made on discharge.’ Once
patient is admitted to a monitored ward, 8 record is
made of all drugs ordered, together with details of
dosage, routes of administration, and starting’'and
stopping dates. Every adverse reaction suspected by
the attending physician is noted and promptly investi-
gated. All the information thus obtained is coded
and placed on magnetic-tape files, and various com-
puter analyses are then carried out routinely. These *
analyses are designed to screen a large number of
drugs and then to identify any associations between
these drugs and designated events.s In one such
procedure, the frequency of each drug exposure
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cach of these factors within the three treatment groups were TABLE II-—DISTRIBUTION BY £EX
obtained.

Next, the comparability of the ampicillin dnd the mixed
pcnicillingroupswuauessedwithmpectnothemuteof
administration; and finally, for the ampicillin and mixed

" penicillin groups, the temporal relationships between the .
dates of first exposure to each drug and the dates of onset of
rash were established. The results are presented graphic- Jubweny 1809 |35 23%)
ally for each group separately; only rash occurring within a g e
pqiodfromoncweckbeforetheﬁmdayofapqmte 140 (:5% 22 . {28 (¢5%) . 2999 |54 (1-8%)
fourweeksthetuﬁexwueonsidetedwhmthe istogr IV BTN S hae
given in the accompanying figure were prepared, ‘ RIS ] x0T xh =276

M(I%Y 1390 |19 (1-4%)

Patients’ Characteristics and
The average age of the
these analyses was 59 years, - ¢
nu;nberaofpatientsintheam;»idlliynﬂxeq enicillin,
and control groups were 422, 622, and 2941, ‘Téspec-
tively. The hospitals involved were the Lemue! Shat
tuck Hospital (L.S.H.) (2000 patients), the Peter Besit
Brigham Hospital (P.B.B.H.) (1035 patients), and ‘the
Boston City Hospital (B.C.H.) (950 patien@u): h‘-
When the three hospitals were compared, the fre
quencies of drug rash were closely similar withinthé
group. However, in the ampicillin group, while'the
frequencies ofdrugnahweresinﬂhrattwozqfthe? :
hospitals—at 11-6%, (L.S.H.) and 999, (P.B.B.H.)—"
ntthethird(B.C.H.)drugmhwasnotrecordedoncehv
50 patients who received ampicillin (P~<0-04) (table D.

W

TABLE I—DISTRIBUTION BY HOSPITALS

Ampicillin group | Mixed penicillin | ooy oo
Hos- group

No. of { No. with | No. of | No. with | No. of | No. with -
pstients rash petients rash | paticats rash |

LB | 190 |2(116%) 211 |10 (47%) 1599 |%0 (1-90%) -
PRMm| 182 |18(9%) | 185 [10(54%) 668 [1006%) . ponit
BCn 50 |o 226 | 8(35%) 674 (14 (01%)

Toul | 422 140(05%) | 622 |28(45%) 2041 |54 (14%)

Xa=63 (P20-043) |  x% =09 w5 Ke=07 ng.

Al

* This absence ofdrugmhwithmpicillixi_ﬁoonld_nét_’, e . actordings
socounted for by & tendency to record rash less oftenint - poipte
the Boston City Hospital, in view of the frequenciés of .

‘tecorded rysh in the mixed penicillin and control, - g
groups. The hospital difference in the ampicillin group

raised a problem as to whether the type of ampigillin -

given at the Boston City Hospital differed in its allere.

genicpmperties&omthatﬁvenatthcothettwo J

pitals (see Discussion). Nevertheless, in order to avoid

complicating the analyses, the data from tHe thrée
hospitals were combined because the relative number
of patients in the ampicillin group at the Boston City

Hospital was small, '

The distributions by age, admission B.U.N., and
allergic history were similar among all three groups, -
and it was felt unnecessary, therefore, to control for
them in the analyses. Hospital mortality and length of
stay in hospital were closely similar between the mixed |
penicillin and the control groups. By contrast, in the
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Freguencies of Drug Rash

The frequencies of drug rash were 9-5%, for the
ampicillin group, 4-5%, for the mixed-penicillin group,
and 1-8% for the control group (table 1). The differ-
ence between the ampicillin and penicillin groups is
statistically significant (p=0-002). If the control group

TABLE II-—DISTRIBUTION BY ROUTE OF ADMINISTRATION

Ampicillin group Penicillin group
Route No.of | No.with | No.of | No. with
patients |  rash | petients|  resh
Parenteral .. .. | 107 | 12(12%) | 429 | 22 61%)
onl .. .. .| 27 |staetm| e | o
Puentenland orsl . | 108 | 7(65%) | 10 | 6wo%)
Total v | 422 | 40@5%) | 622 | 28 es%)

Mantel-Haenszel test comparing only parenteral and only oral routes:
combined x* =10-78 p ~0-001.

is taken to indicate the background frequency of drug
rash, then the estimates of attributable risk in the
ampicillin and penicillin groups become 77% and
2:7%, respectively.

Differences in the frequencies of drug rash between
the ampicillin and mixed penicillin groups are still
evident when the comparisons between the treatment
groups are made, controlling the routes of adminis-
tration (P=20-001) (table 111).

Routes of administration were also compared within

oo1ob PENICILLIN 622 patients
Early rosh (Ist. week) 2-3%
Late rash (after Ist.week) 1-1%
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FREQUENCY OF DRUG RASH
—
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The histograms show the distributions of rash according to the
number of elapsed days between initial drug exposure and onset.
(Frequencies are expressed as the ratio of the number of new cases
per day to the total number of patients exposed.)
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cach treatment -group (table xur),
group the frequency of rash'in;
only parenteral treatment
in patients who received only ora ,
mmoimmfmmda-;mq ]
frequency of rash in patients who received
by both routes (6:5%), although the differ

0% in patients who réceived only oral
0-05). The fréquency, pf rah in patients.

8, (4:6) was




differing definitions of allergy have resulted in widely
varied estimates of frequency.

Pullen et al.,® reviewing cases of m CCdOHE mono-
ucleosis_admitted to one hospital over a Thive-year
%ﬁ:%:ted rash in 18 out of 19 patients who received
ampicillin. Even if allowance is made for the fact that
rash sometimes complicates this disease, and that more
severely ill patients may tend both to develop rash more
often and to be selected for treatment with ampicillin,
such a finding is impressive. In the present series, 9
patients had a diagnosis of infectious mononucleosis ;
one patient received erythromycin, and none of the
others received any antibiotic s drug rash was not
recorded in any of these patients.

Anaphylaxis is obviously related to allergy, and is
thought to occur in from 0'015 to 0-004% of patients
treated with penicillin.® Thus far, in the mixed peni-
cillin and the ampicillin surveillance data, there has
only been 1 recorded case of anaphylaxis, which
occurred shortly after the start of treatment with
intravenous aqueous penicillin 'G. Thus, on the basis
of these data, no estimates of the risk of this complica-
tion are yet possible, and many more thousands of
patients will have to be monitored. However, it is
generally accepted that patients who are allergic to
penicillin are more likely to develop anaphylaxis when
next given the drug, and, if the same holds true for
ampicillin, the frequency of this complication may be
correspondingly greater,

The present study, by obtaining standardised
information on consecutive patients, has determined a
‘background frequency of drug rash; and it has thus
been possible to estimate and to compare the attribut-
able risks of drug rash for ampicillin and other peni-
cillin preparations. For ampicillin this risk appears to
be substantially greater. Furthermore, the attributable
risk may be an underestimate for some ampicillin -
products: at the Boston City Hospital, where no rash
was recorded in the ampicillin group, only one brand
of the oral and another brand of the parenteral ampi-
cillin were in use. At the other two hospitals, all four
of the brands available in the United States were in use
during the period of surveillance, Possibly some
brands may be exceptionally allergenic, while others
may be comparable in this regard with other penicillin
preparations. It must be stressed that the data are only
suggestive. A controlled trial would be desirable in
determining whether different brands do in fact differ
in their proneness to produce drug rash. It has been
suggested ‘that different manufacturing processes may
result in the presence of impurities in some brands.»

With ampicillin, there is no evidence of a difference
in allergenicity when oral and parenteral treatment are
compared. With the other pénicillins it is possible that
oral treatment is less prone to produce rash, although
this impression is based on small numbers, With
ampicillin, the risk of drug rash may be somewhat
lower in patients who receive the drug both orally and
parenterally than in patients who receive the drug by
either route alone. Such a decreased risk would be.
understandable, since oral and parenteral treatment
each produces a considerable amount of rash, and thus
the group of patients selected for combined treatment
would tend to exclude anyone in whom rash appears

prior to administration of the drug by the second route,
The same selective factors would operate far less
strongly with the other penicillins. It is for this reason
that patients who received treatment by both routes
were not included in the comparisons between the two
treatment groups when controlling the routes of
administration.

Ampicillin is associated with drug rash more often
than are other penicillins, Yet, it might be expected,
from the molecular structure underlying all of the
penicillin preparations, and “from the existence of
cross-reactivity, that each preparation would tend to
produce rash with approximately equal  frequency.
Furthermore, most of the excess rash with ampicillin
seems to occur after an interval of at least a week
following exposure, while during the first week rish
occurs about &s often as ‘with the other penicillins.
Late rash with ampicillin also tends to occur over a
more protracted period. The following hypothesis is
proposed to explain these findings. Firstly, early rash,
with both ampicillin and other penicillins, is related to
antigens present in all the preparations. This tends to
appear in previously sensitised patients, and probably
accounts for a majority of ‘those cases with cross-
reactivity. Secondly,’ in the mixed penicillin group
late rash reflects allérgy occurring for the first time in
freshly sensitised patients. With ampicillin, late rash
may be due, in some patients, to sensitisation to the
sameanﬁgqns;butthccxcus,oompqredwithothcr
penicillins, could be due to the presence of additional

imp“riﬁ“- ,.5;;' i we -
From 4 clinical point of view, it seems clear that the
risk of drug rash, and possibly of anaphylaxis as well, is
greater with ampicillin than with any other penicillin
preparations. . This shotld be borne in mind before

prescribing the drug in preference other penicillin
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