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Case:
67yo woman undergoing
evaluation for a PE

Med team calls: pt reports acute onset pleuritic chest pain
recent travel, COVID-19 negative
PMH: T2DM with fair control, chronic urinary retention

Allergies: iodine listed, no further details

Team calls you and asks if safe to do the CT PA protocol

What do you do?




Use the right tool at
ne right time for
the right reason

—
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Precision
medicine:

preventing

contrast
reactions
without pre-
meds

2020 consensus guidelines
recommend against routine pre-
medications

Many contrast reactions are not
allergic

. Switching contrast groups alone

reduces reactions

. Skin testing identifies safe alternative

contrast agents
Pre-meds cause harm




1. Our guidelines do not

recommend pre-meds A

e Our 2020 anaphylaxis practice parameters:

“Evidence is lacking to support the role of antihistamines and/or
glucocorticoid routine premedication in patients receiving low or iso-
osmolar contrast material to prevent recurrent radiocontrast media
anaphylaxis.”

Shaker et al JACI 2020



2. Not all contrast reactions are

allergic <&

 What was the reaction?

* When was the reaction? (before 1990, very different
agents were used that were often HIGH osmolarity)

Image: free-printable-signs.com



Hypersensitivity to
Radiocontrast Media

Non-allergic
reactions may
n Ot be n efit T-cell mediated

Non

from pre-meds

Immediate Nonimmediate

Reactions reactions

Direct effects of
the RCM

e On the mast
cells

e On other
cells
(vessels,
bradikynin...)

FIGURE 1. Mechanisms of hypersensitivity reactions to
radiocontrast media. RCM, Radiocontrast media.

Sdnchez-Borges et al JACI IP 2019



Accurate allergen entry helps us help our

patients #

A 100-
75- Allergen
o) entry
8 quality
E, 50~ low
=4
& intermed.

- Wi

2000 2001 2002 2003 2004 2005 2006 2007 | 2008 2009 2010 2011 2012 2013
Year

Deng et al ] Am Coll Rad 2019



Back to our case

Our patient is tachypneic; she states that
35 years ago she received contrast.

She felt warm and had a rash afterward.
She has avoided iodine contrast since.

The team is waiting on your
recommendation for the CT PA...
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3. Using an
alternative
contrast medium

(CM) decreases
reactions

Abe et al Eur Rad 2016

771 cases
with a history of adverse reactions to CM were
repeatedly administered CM

I

! '

491 cases

administered the same CM

280 cases
administered the different CM
(Different CM groups)

l l l

l

220 cases with the | | 271 cases with the 58 cases with a
same CM same CM different CM
premedication (-) | | premedication (+) | | premedication (-)
(Control group) (Premedication (Changing CM
alone group) alone group)

222 cases with a
different CM
premedication (+)
(Premedication
and changing CM
group)




Changing the contrast agent alone reduces reactions!

!
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220 cases with the

271 cases with the

58 cases with a

222 cases with a

same CM same CM different CM diffe:jent'CM
premedication (-) | | premedication (+) | | premedication (-) pzf,'r'fmdg;::g o(: )
(Control group) (Premedication (Changing CM and changing CM
alone group) alone group) g1oup)
Total reactions Non-risk group Control group Premedication alone group | Changing CM alone group | Premedication and changing CM group
576/59057 (1.0%) 61/220 (27.7%) 47] 271 (17.3%) 3/58(5.2%) 6/222 (2.7%)
p=0.006* p=0.0003*
Grade 3 8 1 1 0 0
Grade 2 18 3 1 0 1
Grade 1 307 43 43 1 4
Grade 0 243 14 2 2 1
Total of Grade 1-3 333 (0.6%) 47 (21.4%) 45 (16.7% ) 1(1.7%) 5 (2.2%)

Abe et al Eur Rad 2016




High osmolar contrast is harmful (and outdated)

Human Lung Mast Cells (HLMC)
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Figure 2. The effects of different doses of RCM on
histamine release from HLMC (90 min exposure). A
dose dependent response is shown with all four types of
RCM. Diatrizoate induced the largest levels of histamine
release. No significant difference was observed amongst

the other RCM.
27

Peachell et al Br J Rad 1998



Table 4. Severe Symptoms after the Administration of Contrast

Material.*
H . h | RELATIVE
= HiGH-OSMOLALITY NONIONIC Risx
lg O S m O a r wwwww SYMPTOM Group GRrROUP P VALUE (95% CI)
CO nt ra St p— no. (%) of patients —
CausSes Warmth 527 (71.5) - 443 (58.8) <0.0001 1.2 (1.1-1.3)
Chest tightness 75 (10.2) 32 (4.2) <0.0001 2.4 (1.6-3.6)
Jausea 79 (10.7) 26 (3.5) <0.0001 3.1 (2.0-4.8)
Vomiting 13 (1.8) 11 (1.5) NS 1.2 (0.5-2.7)
Dyspnea 17 (2.3) 12 (1.6) NS 1.4 (0.7-3.0)

*CI denotes confidence interval, and NS not significant.

Barrett et al NEJM 1992



Low-osmolar contrast has replaced high osmolar contrast

Figure 1 of 1
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Fig. 1 —Price of highosmolar (dashed line) versus low-osmolar (solid line) contrast agents from 1991 to present. Price is shown in terms
U.S. dollars per dose of contrast agent.

View larger image




pecificity
matters

make the

s -

oo

hange!

Table 2. Noncross-reacting radiocontrast agent groups for presumed T-cell-mediated, delayed-onset reactions

OH o] | o OH
HAN N/ﬁ)
H H
OH I | OH

N
HaC” \"/\OH
0

Group ] Radiocontrast material Group | Radiocontrast material
Group A Group B
onrtalamate (hlqhﬂsmlar ionic monomer) Iobnndol (low-osmolar nonionic monomer)
Y /\/OH Jﬁ(
|
O~ "OH
Iopamldol (low-osmolar nonionic monomer)
HO. j\ & loxaglate (low-osmolar ionic dimer)
H
YO N Y i
H AL e H
| I | |
/8 \n/N\ 07 ~OH
OH OH
lodixanol® {low-osmolar nonionic dimer) Group C
OH OH Amidolri i . oni
H H idotrizoate/diafrizoatea (high-osmolar ionic
HO\/‘\/N (0] O N\)\/OH monomer)
I I I I Oy OH
OH H H OH
HO\)\/N N /Y\N N\)\/OH | | 5
I OH | )L )\
/go o)\ N | N
lomeprol (low-osmolar nonionic monomer)

loversol (Iowwgmolar nonignic monomer)
|

lohexol? (low-osmolar nonionic monomer)
OH

» Used in Kaiser Permanente Southern California.

Macy Perm J 2018




Even knowing approximate year
(<1990) is key to assessing risk

Before 1990, low osmolar agents
were too costly for routine use

Knowing that a reaction was before
1990 means being able to safely
recommend a low osmolar option
(and significantly reduce risk)

Predicting

future

reactions with
brief history



160 C. Schénmann and K. Brockow / Ann Allergy Asthma Immunol 124 (2020) 156—164

( History of adverse reaction to CM )

Type of reaction based on chronology and symptoms

—

Immediate type
hypersensitivity (urticaria,
anaphylaxis)

4. Skin e
testing is the

reading of culprit CM

| Skin testing is a key tool to
I help patients with prior
o contrast reactions

alternative CM

oold .
QW
standard &

Use skin-test
negative CM

Suggestions for
re-administration

Adapted from Schénmann et al Ann Allergy Asthma Imm 2020



Skin testing
identifies safe

alternatives

|
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4‘ .‘
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Trautmann et al JACI IP 2019

4 TRAUTMANN ETAL J ALLERGY CLIN IMMUNOL PRACT

RCM hypersensitivity (n=45)

non-allergic

Ly hypersensitivity (n=21)

pos.

immediate-type RCM | .| delayed-type RCM
allergy (n=11) b " allergy (n=11)

A 4

delayed-type iodine
allergy (n=2)

provocation with

UEciRt skin test-negative

n=
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A tolerated an
| alternative agent!
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Skin testing decreases recurrence rates!

Tolerability to skin test-negative ICM
93% did not have recurrence! (95% Cl, 4-14%)

Event Total Proportion (95%Cl1)
Immediate hypersensitivity reaction

Dewachter et al. 2001 0 2 0.167 (0.010-0.806) -
Trcka et al, 2008 0 2 0.167 (0.010-0.808) -
Schereret al, 2010 0 2 0.167 (0.010-0.8086) -
Cammietal 2010 1 24 0.042 (0 0060 244) -
Prieto-Garcia et al, 2013 0 7 0.063 (0 0040 539) -
Salasetal 2013 5 79 0.063 (0 027-0.143) -
Pooled proportion 6 116 0.071{0.036-0.138) <>

Heterogenedy I = 0%, P = 0476 - v v . . .
0.0 02 04 08 08 10
Proporson (95%ClI)

Yoon et al Allergy 2015
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5. Pre-meds cause short-term harm

Table 9
Prevalence of ADRs by Premedication
. Cases with Ionic Contrast Media Cases with Nonionic Contrast Media
Hﬂ::g; ; Premedication  TotalNo. No.withADR  No.withSevere ADR TotalNo. No.withADR  No. with Severe ADR
- With 1,066 368 (34.52) 3(0.28) 988 139 (14.07) 1(0.10)
With Without 11,751 2,618 (22.28) t 66 (0.56) 13,999 889 (6.35) 14 (0.10)
: With 7,694 1,372 (17.83) 28 (0.36) 6,601 315(4.77) 4 (0.06)
s Without 136,989 15,543 (11.35) 236 (0.17) 133,793 3,539 (2.65) t 41 (0.03)

Note.—Percentages in parentheses.

Katayama et al Radiology 1990



Polypharmacy harms
patients

Many patients at risk for contrast reactions have chronic
medical conditions

These patients are often older and have impaired

metabolism

As such, the data for pre-medications must be convincing
to outweigh the risks

e Acute risks of 15t generation anti-histamines like diphenhydramine:
urinary retention, delirium, dizziness, sedation, etc...

e Acute risks of oral corticosteroids like prednisone: acute encephalopathy,
hyperglycemia, impaired wound healing, nausea, emesis/aspiration, etc...




Table 2 Study Population Details
Characteristic Premedicated Cohort Control Cohort PValue
No. of patients 1424 1425
Female 937 (66) 939 (66)
Male 487 (34) 486 (34)
Mean age (y) 58 58
Year CT performed:
2008 139(10) 136 (10)
Co h orts 2009 233 (16) 219 (15)
) 2010 263 (18) 246 (17)
2011 268 (19) 247 (17)
were fa Ir | y 2012 316 (22) 302 (21)
1 1 1 1 2013 205 (14) 272 (19)
similar in this e s 20
Comorbidities
St U d y - Coronary artery disease 128 (9) 99 (7) .05
Congestive heart failure 176 (12) 199 (14) 23
Peripheral vascular disease 37(3) 23(2) .09
Cerebrovascular disease 49 (3) 63 (4) 21
Chronic pulmonary disease 143 (10) 139 (10) 85
Rheumatologic disease 43 (3) 44 (3) 92
Cirrhosis 36 (3) 28(2) 37
Diabetes mellitus 133(9) 114 (8) 23
Hemiplegia or paraplegia 12(0.8) 22(2) A2
Chronic kidney disease 166 (12) 141 (10) A5
Malignancy (any) 80 (6) 94 (7) 31
Metastatic disease (any) 27 (2) 41(3) 1
AIDS/HIV 3(0.2) 4(0.3) =99
Note.—Unless otherwise indicated, data are number of patients, with percentage in parentheses.
AIDS/HIV = acquired immune deficiency syndrome/human immunodeficiency virus infection.

Davenport et al Radiology 2016




Pre-meds caused harm in inpatients

Table 3 Summary of Observed Indirect Harm Associated with Premedication in the Inpatient Study

Cohort
Premedicated
Characteristic Cohort Control Cohort Difference PValue
Median Times (h)
Time to CcT 42 (24-106)" 17 (5-61)' +25 < .001
Total length of stay 158 (84-312)* 133 (73-262)"
Time to CT 108 61 +47

CTto dlscharoe 163 166 -3t

0.2 (3/1425)
Catheter- assoclated urinary 0.6 (8/1424) 0.9 (13/1425) -0.3 .38
tract infection
HAls per 1000 hospital days 43 33 +1.1% A7

Note.—Unless otherwise indicated, data are percentages with proportions in parentheses HAIs refers

table is less than the number that actually occurred.

*Data in parentheses are interquartile ranges.

Davenport et al Radiology 2016



Pre-meds don’t prevent hemodynamic or

respiratory reactions

Chevrot 1988**
Lasser 1994™

Bertrand 1992*°
Ring 1985"%

Lasser 1994™
Ring 1985

Bertrand 1992*
Smith 1995™
Small 1982"
Wicke 1975"
Ring 1985"°

Ring 1985"°
Lasser 1994™

Haemodynamic sympltoms
Betamethasone
Methylprednisclone

Respiratory symptoms

Hydroxyzine
Clemastine

Methylprednisolone
Prednisolone

Hydroxyzine
Dimenhydrinate
Chlorpheniramine
Clemastine
Clemastine

Prednisolone
Methylprednisolone

Hypotension
Hypotension
Steroid combined

Bronchospasm
Angio-oedema
Anti-H, combined
Laryngeal oedema
Angio-cedema
Steroid combined

Urticaria

Pruritus

Hives, pruritus
Urticaria

Flush

Anti-H, combined
Flush

Hives

Steroid combined

No with symptoms/total No (%)

Premedication
0V109 (0.0)
0/530 (0.0)
04689 (0.0)

0200 (0.0)
4191 (21)

/391(1.0)
0/580 {0.0)
31198 (1.5)
3/778(0.4)

0200 {0.0)
7150 (4.7)
1/78(1.3)
0/92 (0.0)
6191 (3.1)
14711 {2.0)
2196 (1.0)
/580 {0.5)
5/778(0.6)

Control
11112(09)
2/575(0.3)
3/687 (0.4)

11200 (0.5)
8194 (4.1)
9394 (2.3)
575 (0.5)
8/194 (4.1)
11769 (1.4)

171200 (8.5)
9149 (6.0)
15142 (10.6)
2116 (1.7)
6/194 (3.1)
491801 (6.1)
6/194 (3.1)
9575 (1.6)
15769 (2.0)

Odds ratio (95% CI)

0.02

Favours

0.1 1

premedication

Tramer et al BMJ 2006

control

Odds ratio (95% CI)
0.14 (0,00 to 7.01)
0.13(0.01 to 2.14)
0.14 (0.01 to 1.30)

0.14 (0,00 to 6.82)
051 (0.16 to 1.61)
0.46 (0,15 to 1.39)
0.13(0.01 to 1.29)
039 (0,12 to 1.28)
0.31(0.11 to 0.88)

0.12 (0.05 t0 0.33)
0.76 (0.28 to 2.09)
0.25 (0.09 t0 0.73)
017 (0.01t0 2.71)
1.02 (0.32 to 3.20)
0.36 (0.22 10 0.60)"
0.35 (0.09 to 1.43)
036 (0,12 t0 1.13)
0.36 (0.15 to 0.87)




If pre-meds only

¢
significantly help . "
hives, is that worth —
the risk to the /1N
patient? / 1\ / |\
No! =
el
- L

Side effects Efficacy

Image: managementhelp.org



A proposed workflow

Urgent

indication? MEEL

Skin test to Change to With brief L
Non-allergic? identify safe alternate group history can risk
agent if ST unavailable stratify

Try low-osmolar
agent

Try alternate
group

Try another
agent

FDY



2020 consensus guidelines recommend
against routine pre-medications

Many contrast reactions are not allergic

7 Switching contrast groups alone reduces

lo reca P: reactions

Skin testing identifies safe alternative
contrast agents

Pre-meds cause short-term harm




Pre-meds do not always prevent
adverse reactions

Pre-meds cause long-term harms

Rebuttal

Pre-meds may be used in specific
situations (just not routinely)



1. Most studies do not favor pre-meds &

Grade 1 Premedication Control Odds ratio (95% ClI) Odds ratio (95% CI)
Lasser 1987 MP 32 mg, 2 h before 94/1759 (5.3) 45/886 (5.1) 1.06 (0.74 to 1.52)
Lasser 1987 MP 2 x 32 mg, evening and 2 h before 86/2513 (34) 791603 (4.9) 0.68 (0.49 10 0.93)
Lasser 1934™ MP 2 x 32 mg, 6 to 24 h and 2 h before 1/580 (0.2) 10575 (1.7) 0.19(0.06 to 0.62)
Combined MP 2 x 32 mg 87/3093 (2.8) 89/2178 (4.1) 0.62 (0.46 to 0.98)

Grade 2
Lasser 1987 MP 32 mg, 2 h before 63/1759 (3.6) 41/88686 (4.6) 0.76 (0.50te 1.15)
Lasser 1987"" MP 2 x 32 mg, evening and 2 h before 722513 (2.9) 55/1603 (3.4) 0.83(0.58t0 1.19)
Lasser 1934* MP 2 x 32 mg, 6 to 24 h and 2 h before 7580 (1.2) 9/575 (1.6) 0.77 (0.29 to 2.08)

Combined MP 2 x 32 mg 79/3093 (2.6) 64/2178 (2.9) 0.80 (0.61 to 1.04)

Grade 3
Lasser 1987""' MP 32 mg, 2 h before 91759 (0.5) 2/868 (0.2) 2.00 (0.57 to 7.00)
Lasser 1987"' MP 2 x 32 mg, evening and 2 h before 52513 (0.2) 111603 (0.7) 0.28 (0.10 to 0.78)
Lasser 1594 MP 2 x 32 ma, 6 to 24 h and 2 h before |

Tramer et al BMJ 2006



Consensus guidelines came to same point:
pre-meds do not help

1108 SHAKER ET AL J ALLERGY CLIN IMMUNOL
APRIL 2020

Premedication No Premedication Risk Ratio Risk Ratio
Study or Subgroup Events Totals Events Toatal Weight M-H, Random, 95% M-H, Random, 95% CI
Abe 2016 with media change 5 172 3 38 6.2% 0.37 (0.09, 1.47) ] :
Abe 2016 without media change 47 271 61 220 12.6% 0.63 (0.45, 0.88) -
Katayama 1990 without media change 140 988 903 13999 13.3% 2.20(1.86, 2.59) L.
Kolbe 2014 without media change 21 67 5 66 8.9% 4.14(1.66, 10.32) | ——
Lee 2016 without media change 29 273 21 108 11.5% 0.91 (0.54, 1.55)
Park 2017 with media change 1 77 15 117 10.2% 1.11 (0.54, 2.30)
Park 2017 without media change 15 41 20 86 11.3% 1.57 (0.90, 2.74)
Park 2018 with media change 148 1947 105 872 13.0% 0.63 (0.50, 0.80)
Park 2018 without media change 107 441 85 273 13.0% 0.78 (0.61, 0.99)

Total (95% Cl) 4277 15851 100.0% 1.07 (0.67,1.71)

Total events 523 1218
Heterogeneity: Tau? = 0.42; Chi? = 118.33, df = 8 (P < 0.00001); > =93%
Test for overall effect: Z=0.29 (P =0.77)

I | | I
0.01 0.1 10

Favors Premedication Favors No Premedication

FIG 7. Should antihistamine and/or glucocorticoid premedication be used to prevent recurrent HSRs to
RCM?
Shaker et al JACI 2020



2. Recurrent contrast pre-meds over time cause harm

Current OCS Use
b & !
- & Osteoporosis
N W Hypertension
A Obesity
o 20M
K Cataracts
\ 4 eG!
) " Fractures
0.900 1.100 1.300 1.500 1.700

Fig 2 Odds ratio of AEs associated with use of 4 or more prescriptions by condition results of logistic regression controlling for age, sex,
geographic region, years since the index date, insurance type, use of inmunosuppressive medication (yes/no; not OCS), and general comorbidity

burden (NCC). AEs that were not statistically significant are not included: metabolic syndrome, avascular necrosis, dyslipidemia, glaucoma, and
tuberculosis.

Sullivan et al JACI 2018



e “Commonly-cited AEs associated with long-term

Da NEETrOUS corticosteroid exposure included hypertension

|ong—te rm (prevalence >30%); bone fracture (21%-30%);

effects of
steroids 4

cataract (1%-3%); nausea, vomiting, and other
gastrointestinal conditions (1%-5%); and
metabolic issues (eg, weight gain, hyperglycemia,
and type 2 diabetes; cases had 4-fold the risk of
controls).

* AEs like peptic ulcer and myocardial infarction
are particularly costly to payers (1-year cost of
$21,825 and $26,472, respectively, in year-2009
USD)”

Rice et al Clin Ther 2017



NNT for severe reactions is too high

* Estimated NNT to prevent one contrast reaction of any severity in patients with a
previous iodinated contrast reaction is approximately 69 (95% Cl, 39-304).

* If only severe reactions are considered, the estimated NNT is much higher (569 to
prevent one severe reaction; 95% Cl, 389-1083).

* Given that the minimum proven efficacious duration of oral corticosteroid
prophylaxis has been found to be 12 hours, approximately 285 days of
premedication would be required to prevent one serious reaction (12 hours x 569
regimens).

Mervak et al Am J Roent 2015



Weighed risks/benefits given her T2DM

Given remote history and likely high

H OW d |d O u r osm contrast reaction, received iso-

. osmolar contrast without pre-meds

1 6/yo patient

o d O ? No adverse reactions!

CT PA showed PE and she was started
on therapeutic anti-coagulation




3. Should we ever recommend pre-meds?
Rarely, but this should be personalized and not routine (&)

Patient with prior
Emergent need for acute reactions

contrast scan < despite changin§
contrast agent

Address drug
reactions as part of
ongoing pt
evaluation

Otherwise, let us
tailor the agent for
the patient!




PI’ECISIOH 1. 2020 consensus guidelines

recommend against routine

mEdICIne pre-medications
2. Many contrast reactions are
not allergic
" 3. Switching contrast groups
Th S rlght tOOl at alone reduces reactions
the right tHime for 4. Skin testing identifies safe
alternative contrast agents
the right reason 5. Pre-meds cause harm

6. Pre-meds do not always
prevent adverse reactions

7. Pre-meds cause worse long-
term outcomes

8. Pre-meds may help in specific
situations (just not routinely)




Thank you &y
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