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Prospective Study of Adverse Reaction to Intravenous
Administered Contrast Media
—Comparison of Low-Osmolality and High-Osmolality Contrast Media—

Suminori Higashi, Kenji Takizawa, Shin Suzuki, Junichi Nagashima, Shinichi Tamura,
Masazumi Ishikawa, Masao Obuchi and Michio Katayama
Department of Radiology, Fujigaoka Hospital of Showa University

Research Code No. : 502.9
Key Words : Contrast media, Adverse reaction, LOCM, HOCM

This is a prospective study of the incidence of adverse reaction in those patients who accepted the
intravenous urography (IVU) and enhanced computerized tomography (CT) at our hospital from
September 1986 to January 1988. Of 7107 patients examined, complete records are available for 6917
(male 3760, female 3157). A record form of adverse reactions was constructed based on the symptoms
reported by Ansell. Since some adverse reactions may occur with their own specific mechanism, they
are sub-divided into four groups (physic, chemical toxic. Allergic and those that may involve multiple
mechanisms are grouped as “others”) according to the Felder’s classification presented in the
discussion. There was no record of the reactions belonging to the chemical toxic mechanism. There
was no record of the reactions belonging to the chemical toxic mechanism. The total incidence of the
other groups are 82.4% for physic, 4.8% for allergic, 5.8% for “others” and without any case of death.
Two low-osmolality contrast media (LOCM) have significant lower incidence of adverse reaction than
three high-osmolality contrast media (HOCM). Between two LOCM. Omnipaque is significant lower
than Jopamiron in the incidence of either groups of mechanism (p<20.01). Each LOCM and HOCM gives
the same age distribution spectra of the incidence as reported, but the former have significant lower
incidence of the adverse reaction than the latter. These results suggest that the LOCM may have a
specific characteristics of the chemical property to induce the adverse reactions.
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Table 1 Modified Felder’s Classification of Adverse Reactions

Physic Chemical Toxic Allergic “Others”
Heat  Cardiac arrhythmias Sneeze Nausea
Nasal obstruction Vomiting
Itching Cough
Urticaria Tearing
Edema of face Dyspnea
Edema of glottis Chest pain
Bronchospasm Abdominal pain
Asthmatic attack Headache
Hypotension
Collapse
Shock

Plumonary edema
Cardiac arrest
Respiratory arrest
Death

Z) 1}‘—6)'

FATHE T, ThboEEACEBIRERYE
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Table 2 Incidence of the Sex Distribution

Number of Number of Number of

Physic Allergic “Others”

Reactions Reactions Reactions
(%) (%) (%)
. 3079 196 229
sl (81.9) .2 ®6.D
2620 139 175
Femite (83.0) 4.3 (.5)
5699 335 404
Total (82.4) ) (5.8)
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Table 3 Age Distribution of the Incidence of Reactions

0~10yr 11~20yr 21~30yr 31~40yr 41~50yr 51~60yr 61~70yr above 7lvr
P“giu“m‘%:“?elicgif"“s &6 oD e @b @D e e @D
Al‘gjg?%%?g{im eb  do ath  eh 6D  an 6D &b
"Oﬂ‘lgfsri;{%‘%{i‘ms e d®» e ab 6D 6H  dh 6w
Number of 209 399 a7 1007 1177 1276 1162 987

Patients Examined

Table 4 Age Distribution of the Incidence of Physic Reactions for Each Contrast Medium

0~10yr 11~20yr 21~30yr 31~40yr 41~50yr 51~60yr 61~T70yr above 7lyr
HOCM
Conra 2/2*  55/63  119/131 216/238 265/297 273/304 212/247  178/215
(%) 100y  (87.3)  (90.8)  (90.7)  (89.2)  (89.8)  (85.8) (82.8)
Isopaque 0/1 15/23  42/52  78/86  108/130 114/131  78/97 67/85
%) © @2 0.8 (0.D @D GO G4 (8.8
Angiografin 6/6 60/65  106/117 215/244  248/272  265/298  264/204  224/245
(%6) (100) (92.3)  (90.6)  (88.1)  (91.1)  (38.9)  (B9.8) (91.4)
LOCM
Topamiron 126/191  156/203  103/121  225/283  254/306  293/367 259/323  205/279
(%) 66.0) (76.8) (85.1) (79.5)  (83.00  (79.8)  (80.1) (73.5)
Omnipaque 3/8 20/42 29/52 93/140 103/162 113/172 129/193 93/154
(%) (37.5)  (47.6) (55.8)  (66.4)  (63.6)  (F5.7)  (66.8) (60.4)

* Number of Physic Reactions/Number of Patients Examined

ThHote, EHhbHRBE, “7TraAF¥F—H" “%
Oft” BT HEER LT BENE W AE
BEIdot, HieAZx I VH|, BIBEE A
v, W EDIEREZETLEWERREEMILL
FeH -tc, ZoFm0 1GIEREE RS Z D,
ERERE L -7 2 - R & LicoT—RHICS
TR E T -0, FETHR -,

(2) EBMPNEERREREDIRS
FRAOBIERRREEE IYEN, “T v
F—#" & “Toft” O=FHE L bIT, 20~408
R, 10T & ZEEWERIRI A
o (Table 3). &REEKH OFEmFIIFRRERE
DB TR, BBEESEFALT vAF-L “X
D" =BT 205% ~40iE 23 E < EfgFE o
EWIENRR LR, BERBEERA DA 43 3
r VBV, SGEEESEHIR Y OBERE
Righ o fohd, ARRICERE D I ER SR D
iz (Table 4, 5, 6).
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EEH P OBWFRREEE Y, BEEESEH
TChBavif, A V-2 7 vFEFrIrs74
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EEWTHEBLEVWBESEY R LA, ¥
BEOEBEEEHHOMICE TR, A 404
B Vit A== 2R, BRICEGFEERE
#iRL7: (P<0.01) (Table 7).

(4) #sk « AB#AgE 0 BIfE AR EHEE D&
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D, BERICOWTHBEIVUNCT L hE
Btz (Table 8), AlE, #SREEEEE L Table
DDEY THB.
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Table 5 Age Distribution of Allergic Reactions for Each Contrast Medium

0~10yr 11~20yr 21~30yr 31~40yr 41~50yr 51~60yr 61-~70yr above Tlyr

HOCM
Conra 0* 4 16 18 22 20 10 8
%) ® 6y @2 7.6 GO 66  @®  GD
Isopaque ] 4 14 13 16 16 7 1
?%) ()} (17.4) (26.9) (15.1) (12.3) (12.2) 7.2) 1.2
Angiografin 0 6 16 26 22 13 15 9
(%6) 0 9.2) (13.7 (10.7) (8.1 (4.4) G.1D 3.0
LOCM
lopamiron 5 2 9 4 11 5 2 1
%) (2.6) (1.0) (7.4 (1.4) (3.6) (1.4) (0.6) (0.4)
Omnipaque 0 0 0 2 0 0 2 1
(%) [0} (1)} 0 (1.4) w [()] .0 (0.6)

*Number of Allergic Reactions
Refer to Table 4 for the Number of Patients Examined

Table 6 Age Distribution of “Others” Reactions for Each Contrast Medium

0~10yr 11~20yr 21~30yr 31~40yr 41~50yr 51~60yr 61~ 70yr above Tlyr

HOCM
Conra 0* 6 19 24 22 26 18 8
(%) © @5 ALy WD T Ge a3 6D
Isopague 0 2 5 11 14 21 12 6
&) © @D 0.8 3028 0.8 6.0 24 @D
Angiografin 0 6 12 27 24 22 24 12
(%A) D) 9.2) (10.3 J1.D (8.8) (7.4 (8.2) 4.9
LOCM
Iopamiron 5 5 4 7 12 13 2 6
(%) (2.6) (2.5) (3.3 (2.5) 3.9 (3.5) 0.6) 2.2)
Omnipaque 0 0 3 2 1 1 0 1
(%) [()] ()] (5.8) (1.4) (0.6) 0.6) 0 (0.6)

*Number of “Others” Reactions
Refer to Table 4 for the Number of Patients Examined

Table 7 Incidence of Each Contrast Medium

Number of Number of Number of Number of
Physic Reactions Allergic Reactions “Others”Reactions Patients Examined
(%) (%) (%)

HOcH @) 7 30 o
Conray @0 o & 1%
Isopaque @) are az.0 o
Angiografin @0 &) ) 1028

LoCM 3 (1D (2% o
lopamirann @00 (19 (2 2%
Omnipaque ) C0® Cod 7

FBFI634E11 A 251 (51)
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Table & Incidence of Adverse Reactions in In Patient and Out Patients and Methods of

Examination
Number of Number of Number of Number of
Physic Reactions Allergic Reactions “Others"Reactions Patients Examined
o % (%)
o 2390 93 144 3019
o Batiants 19.2) (3D (4.8)
= 3354 241 259 3398
Out Patients (86.0) (6.2) (6.6)
CT 4390 183 271 5515
(79.6) (3.3 (4.9)
1300 151 131 1402
A ©2.7) (10.8) 9.3 _

T'able 9 Number of Patientis Examined by IVU
and CT

Number of Number of

Admitted Patients Qut Patients
CT 3045 2469
IVU 43 1360

BIfEAREHE HBCHE» oo, fhoERAT
ZOWTIRERE (P<0.01) TOEEE R -
7= (Table 10),
1., = ES

FA LY TIVU & CT 2% 17271078 O #
BEBXL, E¥AC X 5EITEROIEHEE 2
L, chEToRE XY EIEFRAORESE R,
WREOLGRE, Fin, 7UVvAF-RKEOFME
CXoTEAENRD, BT VvAF—KEDOD S
ThEX b0 X Y EGREHEEYIRT Wb

AT\ BHIN0 e b & 0FEE THREBE
it~ el (B%0389843) » b, fERMAETF &7k
h 5 BB EET HHEIRFWCOWTEIEFRIEEMR
ERiat L,

4B 069174 D EHE OBITEARAEI BT,
ERBEEFHICETL “Tof” & 7T LraF—
" BEEFRORERER AR LThE. 0% &7.7%
#H otz (Table 7)., ZOHERBECEEI N
FeLESARE, Witten B D32.9646146.9%, 36 &
D2,824%1 £18.5%%, Coleman » @10, 0004
8.53%, AA B D3, 000$10.5%% 7 & HigFHE
A& A O PRt 42 558 0 BIF AR & 1303 —
HTBLDOTHB,

R TRCBEIEROBREREREROBREY R
HEWENRTLWY, TUHENRSGEHEILLE S %
EFETHAHM, SEFECK-TEBRRS S
S ETYBERBOR L LN BEL b &k

Table 10 Comparison of Incidences between Patient with and without Past History

Number of Number of Number of Number of Patients
Physic Reactions Allergic Reactions “Others"Reactions with Past History
(%) (%)
(+)* (=) (+) (=2 (+) =) (+) (=)
w 1299 4435 79 256 98 307 1512 5405
1. Hypertension ®.9 @D 62 @&n 68 6D
. ) 616 5118 40 295 26 379 726 6191
2. Cardiac Disease  (g4.8)  (82.7) (5.5 (4.8) (3.6 6.1
647 5087 53** 282 61*** 344 770 6147
3. Drug Alleray (84.0)  (82.8) (6.9  (4.6) (7.9 (.6)
" 1154 4580 73 262 75 330 1378 5539
4. Other Allergy @D @D 6 @n G4 6.0
*(+) : patients with past history
(=) : patients without past history
**p<0.01
*u2n < (.05
(52) HAB 4t $48% H115
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