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Abstract

A comparative survey of delayed adverse reactions (DARs) to ionic and nonionic contrast media (CM)
was carried out. In Japan high osmolar CM have mostly been replaced by new low osmolar CM. Therefore,
a retrospective survey was performed limited to inpatients who had received an enhanced CT examination
in our hospital. The material consists of 715 consecutive cases given ionic CM (iothalamate and diatrizoate)
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and 902 given nonionic CM (iopamidol and iohexol). DARs were picked up based on descriptions in the
medical record up to 5 days after the examination. Most DARs had occurred within two days after the
examination. Overall DARs were noted in 36 cases (5.0%) of the ionic group, and 44 cases (4.9%) of the
nonionic group. Skin rash as well as other symptoms revealed no significant difference in incidence
between the ionic and the nonionic group. There were no significant associations with immediate
reactions, allergy, previous adverse reactions to CM. One patient given an ionic CM developed hypotension
(60 mmHg) after return to the ward. It should be emphasized that a delayed shock had been recorded.

Introduction

It is very important to know the incidence of delayed adverse reactions (DARs) to contrast media (CM)
which occur after the patient has left the radiological department. Investigations by Panto and Davies, and
McCullough et al which appeared in the British Journal of Radiology? first attracted our attention.
Thereafter were published in Japan several reports about DARs which were concerned, however, only with
nonionic CM*-9, Accordingly, knowledge comparing DARs after ionic and nonionic CM is still limited.
Therefore, it is proposed that a comprehensive survey should be conducted like the previous large-scale
survey of the Japanese Committee on the Safety of Contrast Media?.

The present study was designed as a preliminary step into a large-scale survey for the comparison of
DARs to ionic and nonionic CM. At present, high osmolar ionic contrast media have been almost completely
replaced by new contrast media in many institutions in Japan including our department. Because of this,
our trial was undertaken also with the intention to check the availability of a retrospective method limited
to previous inpatients who had received enhanced CT in our hospital.

Materials and Methods

The material for this study consists of 902 cases given nonionic contrast media (iopamidol: 900,
iohexol: 2) and 715 cases given ionic contrast media (mgl. iothalamate: 208, mgl. diatrizoate: 2, mgl. + Na
diatrizoate: 505). As nonionic group, we used a series of inpatients from one CT room from May, 1987 to
August, 1988. As ionic group, we used consecutive cases in one CT room from December, 1985 to July, 1936
before switched from ionic to nonionic CM.

DARs were picked up based on the descriptions in the medical records of these inpatients, and a period
of 5 days after the examination was reviewed. Study items were as follows: (a) patient data (sex, age, body
weight, previous adverse reactions to CM, history of allergy, immediate reactions to CM at this time), (b)
DARs (time of occurrence, symptoms, severity, outcome). We picked up DARs on the basis of the following
criteria. First, the symptoms occurred after return to the ward from CT room but within 5 days of
examination. Second, the symptoms were unlikely due to administration of other drug, foods or other
causes as disease itself.

Statistical analysis: Fisher exact probability test (two-tailed) was used to analyze the incidence of
DARs. An association test for paired contingency table (2 by 2) was used for incidence of DARs.

Results

The incidence of DARs is summarized in Table 1. DARs were noted in 36 cases out of the ionic group,
and 44 cases out of the nonionic group. Incidence rates were 5.0% for the ionic and 4.9% for the nonionic
group. But, it is better to refrain from simply comparing these two values. DARs by symptoms are also
described in the table. There were cases with fever. Although these patients became feverish after the
examination, it was difficult to establish a definite causal relationship considering their underlying
diseases. On the other hand, we may compare the incidence of skin reactions as more objective symptoms.
However, statistical analysis revealed no significant difference between the 1.4% and 2.0% obtained in skin
rash, and neither between the other symptoms. There was no significant difference of the incidence
between ionics and nonionics even when skin symptorns, such as rash, itching and redness of the face,
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Table 1 Incidence of DARs to CM (ionic vs. nonionic)

Tonic CM Nonionic CM

(n=715) (n=902)

Overall reactions 36(5.0%) 44(4.9%)
Skin rash 1001.4%) 18(2.0%) NS(p=0.44)
Itching only 3(0.4%) 5(0.6%) NS(p=1.00)
Redness of the face 7(1.0%) 3(0.3%) NS(p==0.12)
Nausea/vorniting 8(1.1%) 700.8%) NS(p==0.60)
Abd. discomfort 200.3%) o=
Headache 4(0.6%) =
Drop of blood pressure 100.1%) =
Loss of consciousness 1(0.1%) o
Dyspnea 100.1%) 1€0.1%)
Fever/chill 200.3%) 11(1.2%)*
Others 1€0.1%) 200.2%)

*Causal relation is uncertain.

Table 2 Overall incidence of DARs between ionic CM

Conray 11/208(5.2%)
60% urografin 25/505(4.9%)
Angiografin 0/2

Table 3 Prevalence of DARs by immediate ARs

Tonic Nonionic
Delayed reactions Delayed reactions
(+) =) (+) (=)
Immediate ARs
With 2 26 1 8
Without 34 653 43 847
Association NS (p=0.9322) NS (p=:0.929)

were collected as one group.

The incidence of overall DARs by the kind of ionic CM is shown in Table 2. There was no statistical
difference between them. Further analysis by each symptom also revealed no significant results. Ir the
nonionic series, as a result, iohexol was used in only two cases, both without any reaction. Therefore, the
data in this series are only said for iopamidol.

We analyzed association of underlying factors to the DARs. At first, Table 3 shows the incidence of
DARs by immediate ARs. We could not find any significant association between them. Next, as described in
Tables 4 and 5 there was no significant association also to the history of allergy and the history of ARs to
previous CM application. Although the data are not shown here, analysis by gender and age revealed no
significant correlation.

In Table 6 the time of occurrence of DARSs is presented. Most of the DARs occurred within two days
after the examination. Although the descriptions of the earliest onset was soon after return to the ward in
two cases of ionic group and three of nonionic, we could not obtain datailed time data in order of minute
within a hour,

As noted in Table 1, there were descriptions of drop in blood pressure and loss of consciousness. These
were found in one patient. The event was as follows.
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Table 4 Prevalence of DARs by history of allergy

lonic Nonionic
Delayed reactions Delayed reactions
(+ - (+) =
History of allergy
With 1 33 0 20
Without 35 646 44 829
Association NS (p=0.905) NS (p=0.846)

Table 5 Prevalence of DARs by previous ARs to CM

lonic Nonionic
Delayed reactions Delayed reactions
+) - + (-
Previous ADRs
With 0 18 0 9
Without 36 661 41 §34
Association NS (p=0.850) NS (p=0.960)

Table 6 Time of occurrence of DARs

Ionic CM Nonionic CM
(n=36) (n=43)
Day of exam. 20 19
2nd day 9 11
3rd day 3 7
4th day 2 4
5th day 2 3

A case report:

A 71 years old female received tympanoplasty for chronic otitis media. She was in good course after the
operation and all medication had already been stopped. But, when her discharge was close at hand, she
complained of headaches and received a brain CT (10:00 a.m.) with enhancement using 100 ml of 60%
Conray (mgl. iothalamate), which revealed no abnormality. She lunched around noon. About 4 hours later
(1:30 p.m.) from CM application, she developed faintness and fell down near her bed. Systolic blood
pressure was 60 mmHg. Fortunately, she recovered by treatments.

Causal relationship between CM application and this event will be discussed later.

Discussion

The definition of DARs is an important problem in this type of survey. Our criteria for picking-up the
reactions are as described above in the part of method. In addition to these, it has been proposed that
patients did not experienced the symptoms before the examination?. Since our survey was retrospective, it
was impossible to ascertain the history. Anyway, it was sometimes very difficult to exclude some reactions
by other causes.

Observation period is also a problem. It was 5 days in our survey. This was because the results of our
interim analysis revealed that there was no case with DARs which was likely due to injection of CM more
than 5 days. As to the time of onset in the early period after examination, it may be very difficult to draw a
clear dividing line between immediate reactions and DARs assuming that there is no lucid interval between
them. Yoshikawa® picked up the symptoms which appeared more than 30 minutes after examination but
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Table 7 Surveys of DARs to low osmolar CM in Japan

Incidence
N Survey type
Overall Skin rash
Hama R (1989) : %2 11(3.1%) 5(1.4%)  retrospective
Nambu T (1990) : 2,052 170(8.3%) 3401.7%) prospective
Miyamoto Y (19900 : 3,411  14(0.41%) 14(0.4%)  prospective
Higashi S (1990) : 1,011 232(22.8%) 17(1.5%)  prospective

Table 8 Delayed rash : ionic vs. nonionic
Reports from Nottingham

lIonic Nonionic
1986 36/627(5.7%)  7/214(3.3%)
1989 : 20/687(2.9%)  38/694(5.5%)

within 2 days, and described a patient who had a severe headache and felt extremely drowsy 1 hour after
examination. Qur survey could not reveal information in order of minute within a hour. This problem
depends on further investigation.

Table 7 shows the results of surveys of DARs in Japan, which were limited to new low osmolar
contrast media. The overall incidence rates of the reactions varied in a wide range. Of course, this is due to
the method (prospective or retrospective) and the criteria for picking up the reactions in each survey.
Picked-up reactions are not the same in these surveys. Because of this, it is meaningless to simply compare
these values. In Table 7, also are shown the incidence rates of skin rash. The range of variation is not so
wide as that of the overall incidence.

Davies and his colleague in Nottingham first reported a comparative survey of delayed reactions to
ionic and nonionic contrast media performed in a prospective manner’?. Limiting the symptom to skin
rash, the incidence rates by Davies’ group are presented in Table 8. The results of our present study shown
in Table 1 were obtained in a retrospective manner. There seems to be no clear-cut difference between the
two surveys. We can appreciate that there were DARs after both ionic and nonionic contrast media. But, it
should be said that the proof of a significant difference in the incidence between ionic and nonionic contrast
media would depend on further investigation.

We calculated the sample size to detect a 0.6% difference in skin rash in our study (Table 1) at the level
of a type I error (a)=0.05 (two-tailed) based on Fleiss’s formula!?. The necessary sample sizes are shown in
Table 9. If the proportion of ionic to nonionic cases would be 1:1, the necessary sample size would be 3,567
in each group. This size is almost the same with the value calculated by McCullough et al?. As mentioned
earlier, at present in Japan, it might be difficult to collect large number of ionic cases. If the proportion of
nonionic to ionic cases would be 4 to 1, it would be necessary to collect over 12,000 cases as noted in Table 9.

We presented a case with delayed shock. We carefully reviewed the descriptions of medical record and
the results of examinations of this patient. All medication had already stopped. There could not be found
any data or findings which might give rise to hypotension. As described in a case report, she had lunched. A
hypoglycemia after fasting might be also excluded as a cause of hypotension. In such a situation, we could
not but consider that the event was due to administration of CM. According to our review in Japanese
reports including abstracts of meetings, there have been 4 cases of delayed shock as shown in Table 10. It is
important to know that such an event may occur after the patient has left the radiological department.

Finally, we would like refer to the design of further investigations in cooperation with multiple
institutions to collect the necessary sample size. The design is important if we want to perform a larger
scale survey. If we want to obtain reliable results about the risk of severe adverse reactions, such as shock,
the sample size would have to be very large. Therefore, it is very important to select the target symptoms
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Table 9 Calculated sample size

Proportion of case No. Sample size
Ionic : Nonionic Ionic  Nonionic  Total
1 : 1 3,567 3,567 7,134
1 g 2 2,830 5,659 §,489
1 " 4 2,461 9,843 12,304

Table 10 Reports of delayed shock

Kawada (1988)  iopamidol CT: Several hours later
Hama (1988) iohexol CAG: Next day

Okazaki (1989)  iohexol Abd. A: 2 hours later
ADRs report (1989)  iopamidol CAG: 2 hours later

carefully.

As far as a prospective survey is concerned, it would be easier to get a large sample size. Here, it is
important to select the target symptoms and to apply uniform criteria for picking up and excluding
symptoms responded by patients. In regard to a retrospective survey, we might have to perform this type of
survey if we would like compare old ionic and new low osmolar contrast media in Japan, and the target
should be limited to more objective symptoms than in a prospective survey. Moreover, it is necessary to
select the participating institutions from the viewpoint of uniformity of medical records.
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