Safety of angiotensin-converting enzyme

inhibitors while receiving venom immunotherapy
Kevin M. White, MD, and Ronald W. England, MD

Background: Case reports have raised concern about concurrent use of angiotensin-converting enzyme inhibitors (ACE-Is)
in patients receiving venom immunotherapy (VIT). No surveys have been performed on the number of venom allergic patients
who take ACE-Is and their outcomes.

Objective: To survey the use of ACE-Is and systemic reaction (SR) characteristics in patients receiving VIT.

Methods: A retrospective medical record review was performed on all patients evaluated for Hymenoptera venom allergy at
a single center from 2000 to 2005. Patient records were evaluated for presenting symptoms, specific IgE testing, VIT treatment
course, ACE-I use during VIT, and the presence of any SRs to field stings or VIT.

Results: Of 288 patients evaluated from 2000 to 2005 for Hymenoptera venom allergy, 157 were found to have venom specific
IgE. Of these 157 patients, 79 (50%) of those with Hymenoptera venom allergy underwent VIT. Seventeen of these 79 patients
(21%) were taking an ACE-I during VIT. The mean overlap of a patient taking an ACE-I with the time they were receiving VIT
was 30.9 months (range, 3—114 months). Patients taking ACE-Is were older (mean age, 56.2 vs 36.4 years; P < .001) and
received VIT for a longer period (mean, 72.3 vs 29.9 months; P < .04). Thirteen of 62 patients not taking an ACE-I (21%)
experienced an SR during their VIT. No patients taking an ACE-I experienced an SR to VIT while taking an ACE-I (P = .03).

Conclusions: This study suggests that there is not an association between ACE-I use and increased frequency of SRs to venom

immunotherapy.

INTRODUCTION
Venom immunotherapy (VIT) is life saving for venom-in-
duced anaphylaxis.! Data have emerged during the last 2
decades regarding a potential risk for venom allergic patients
who take angiotensin-converting enzyme inhibitors (ACE-
Is). It is not known whether this risk is potentially extended
to other patients at risk for anaphylaxis. Several case reports
have been published of severe systemic reactions (SRs) in
venom allergic individuals to either VIT or field stings when
taking ACE-Is.> In 2 of the reported cases, reactions ceased
when the ACE-I was withheld for at least 24 hours before
VIT injection, then recurred when the ACE-I was reintro-
duced.? The other case reports described severe SRs in pa-
tients taking an ACE-I at the time of a Hymenoptera sting,
but a rechallenge was not performed after stopping use of the
ACE-L*3

Several studies have demonstrated a correlation between
decreased levels of serum angiotensin I and II and increased
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risk for more severe Hymenoptera anaphylaxis and increased
incidence of VIT failure.5~ It has also been found that serum
levels of angiotensin I and II approached those of healthy
controls in allergic patients after successful VIT.”® Urinary
angiotensin I and II levels have been found to be elevated in
patients shortly after anaphylactoid reactions; this observa-
tion has been suspected to be due to release during stress.'?
ACE-Is have been implicated as a possible cause or contrib-
utor to anaphylactoid reactions in dialysis patients using
high-flux dialysis membranes through increased bradykinin
levels.!1-15

In reflecting on these data, the Stinging Insect Hypersen-
sitivity Practice Parameter' and ACE-I package inserts'® men-
tion a possible increased risk of SR to VIT when patients are
concomitantly taking an ACE-I. Because the clinically driven
end points for these statements appear to be limited to case
reports, we elected to explore this question more thoroughly
by examining ACE-I use and clinical outcomes in a popula-
tion of patients receiving VIT at a single medical center.

METHODS

At our medical center, records are kept of all venom allergy
clinic referrals. In addition, an electronic medical record has
been in existence for patients followed up in the allergy clinic
since the year 2000. After local institutional review board
approval, this record was queried from the years 2000 to 2005
to examine patients who had been evaluated for venom al-
lergy at our facility. Because we are a tertiary referral center,
some of our patients are referred for venom evaluation from
outside the area. Patients receiving VIT from outside the area
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were not followed up in this study. Review and recording of
information from the electronic medical record included pa-
tient demographics, presenting symptoms, specific IgE test-
ing (skin and/or serologic testing), treatment course, SR to
VIT (as documented by the allergist), and SR to field stings
(as reported during the VIT by the patient during follow-up).
In assessing the presenting symptoms and the subsequent SRs
to VIT and field stings, the following anaphylaxis classifica-
tion was used: grade 1, cutaneous symptoms only (eg, urti-
caria and/or angioedema); grade 2, cutaneous symptoms and
evidence of other system involvement but not hypoxia or
hypotension (eg, urticaria and wheezing); and grade 3, mul-
tisystem involvement, including hypotension or hypoxia.'’
Flying Hymenoptera are first tested with skin prick testing at
1 wg/mL. If the results are negative, intradermals (IDs) are
placed: first ID, 0.001 ug/mL; second ID, 0.01 pg/mL; third
ID, 0.1 pg/mL; and fourth ID, 1 pg/mL; stopping when a
positive test result occurs or the patient reaches the last ID
test. Imported fire ant testing is performed with whole body
extract with corresponding doses as follows: prick, 1:1,000
wt/vol; first ID, 1:1,000,000 wt/vol; second ID, 1:100,000
wt/vol; third ID, 1:10,000 wt/vol; and fourth ID, 1:1,000
wt/vol. The patients’ demographic information was cross-
referenced with our medical center’s electronic pharmacy
database to determine the type and duration of ACE-I therapy
if prescribed. An ACE-I was considered to be taken if it was
prescribed with refills and if at least 1 refill was obtained. In
our clinic, we do not routinely stop ACE-I therapy in patients
receiving VIT. For statistical analysis, the Student ¢ test was
used to evaluate the significance of differences in age, sex,
and length of time receiving immunotherapy between groups,
and the Fisher exact test was used to evaluate the difference
in SR between the 2 groups.

RESULTS

Of 288 patients evaluated from 2000 to 2005 for Hymenop-
tera venom allergy, 157 were found to have specific IgE (90
to imported fire ant, 54 to yellow jacket, 54 to hornet, 60 to
wasp, and 43 to honeybee; many patients had a positive skin
test result to more than one). VIT was recommended for
patients with a history of a SR and evidence of venom
specific IgE, with the exception of patients younger than 16
years who had grade 1 reactions only.! Seventy-nine of the
157 allergic patients (50%) underwent VIT at our facility. An
overview of the patients who underwent VIT is given in
Table 1. Seventeen of the 79 patients receiving VIT (21%)
took an ACE-I during their immunotherapy (Table 2). The
average overlap of a patient taking an ACE-I with the time
they were receiving VIT was 30.9 months (range, 3-114
months). Fifteen patients took lisinopril, 6 took ramipril, and
1 patient took benazepril (5 patients took more than 1 ACE-I
during VIT). Of the 17 patients receiving ACE-Is and VIT, 10
patients started taking the ACE-I after starting VIT (1 during
buildup) and 7 patients continued taking the ACE-I at the
time VIT was started. Patients taking ACE-Is were signifi-
cantly older (mean age, 56.2 vs 36.4 years; P < .001) and

Table 1. Overview of Patients Receiving Venom Immunotherapy at
our Facility in 2000-2005

. No. (%) of
Variable patients (n = 79)?
Age, mean (SD), y 36.4 (16.8)
Male 46/79 (58)
Asthmatic 20/79 (25)
Reaction at presentation®
Grade 1 10/79 (13)
Grade 2 57/79 (72)
Grade 3 12/79 (15)
Hymenoptera monosensitized 48/79 (61)
Imported fire ant 36/48 (75)
Honeybee 7/48 (15)
Wasp 4/48 (8)
Yellow jacket 1/48 (2)
Hornet 0/48 (0)
Hymenoptera polysensitized 31/79 (39)
Imported fire ant and flying insect 8/31 (26)
Mixed flying insect 23/31 (74)
No. of months receiving VIT, mean (SD) 39 (46)

Abbreviation: VIT, venom immunotherapy

a Data are presented as number (percentage) of patients unless
otherwise indicated.

b See the “Methods” section for an explanation of the presenting
reactions (grades 1-3).

received VIT for a longer period than those who were not
taking an ACE-I (mean, 72.3 vs 29.9 months; P < .04). Of
the 17 patients taking ACE-Is, 14 had the concentration at
which their skin test result became positive recorded (82%).
Those without a level were recorded as having a positive
result. Of those 14 patients, their average skin test response
(using the more sensitive result if there were multiple positive
results) was between the first and second ID tests (0.001
pg/mL and 0.01 wg/mL for flying Hymenoptera, 1:1,000,000
wt/vol and 1:100,000 for imported fire ant). Of the 62 patients
not taking ACE-Is, 44 had the level at which their skin test
result turned positive recorded (71%). Of those 44 patients,
their average skin test response was also between the first and
second ID tests.

Thirteen of 62 patients (21%) not taking an ACE-I expe-
rienced an SR to VIT during their VIT. No patient taking an
ACE-I experienced an SR to VIT or field stings while taking
an ACE-I (P = .03) (Table 3). In the 13 patients not taking
ACE-Is who had SRs to VIT, 8 had symptoms of a similar
grade on SR (all were grade 2), 4 had symptoms of a lesser
grade, and 1 patient who had grade 1 symptoms on presen-
tation had grade 2 symptoms on SR to VIT. Twenty-two of
the 62 patients (35%) not taking an ACE-I reported having a
field sting during their VIT course, and 5 of the 22 (23%) had
an SR to the sting. In the 5 patients not taking ACE-Is who
had SRs to a field sting, 4 had symptoms of a lesser grade on
SR and 1 patient who had grade 2 symptoms on presentation
had grade 2 symptoms on field sting. Twelve of the 17
patients (71%) taking an ACE-I reported having field stings,
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Table 2. Patients Receiving Venom Immunotherapy Taking ACE-Is

Patient Grade at Type VIT Overlap with Tl.mlng of .

No./sex/age, y presentation? of VIT duration, mo ACE-I, mo A.CE-I |n_troduct|on
in relation to VIT

1/M/38 1 IFA 16 11 Receiving VIT maintenance
2/F/51 2 IFA/W/YJ/H 28 28 25 months prior
3/F/63 2 HB 82 62 27 months prior
4/M/52 2 IFA 46 3 During buildup
5/M/76 2 IFA 251 114 Receiving VIT maintenance
6/M/58 2 HB 66 56 Receiving VIT maintenance
7/M/60 2 W/YJ/H 42 42 116 months prior
8/F/54 2 IFA 63 42 Receiving VIT maintenance
9/M/46 2 W/YJ/H 60 29 Receiving VIT maintenance
10/F/69 2 HB 59 59 11 months prior
11/F/66 2 IFA 6 6 9 months prior
12/M/46° 2 IFA 120 4 Receiving VIT maintenance
13/M/58 2 HB/W/YJ/H 26 26 32 months prior
14/M/47 3 W/YJ/H 43 28 Receiving VIT maintenance
15/F/60 3 IFA 36 3 Receiving VIT maintenance
16/F/44 3 IFA 4 4 74 months prior
17/F/68 3 HB/YJ/H 282 9 Receiving VIT maintenance

Abbreviations: VIT, venom immunotherapy; ACE-I, angiotensin-converting enzyme inhibitor; IFA, imported fire ant; W, wasp; YJ, yellow jacket; H,

hornet; HB, honeybee.

2 See the “Methods” section for an explanation of the presenting symptoms (grade 1-3).
® This patient had a systemic reaction to a field sting before ACE-I use. Sting challenge while taking an ACE-I was tolerated with no reaction.

Table 3. Systemic Reaction Rate During Hymenoptera Immunotherapy

Variable No ACE-Is (n = 62) ACE-Is (n = 17)
Field stings, No. (%) 22 (35) 12 (71)
Systemic reaction to field sting, No. (%) 5 (23) 0
Duration of immunotherapy, mean (SD), mo? 29.9 (26.4) 72.3 (78.6)
Systemic reaction to immunotherapy, No.(%)® 13 (21) 0

Abbreviation: ACE-I, angiotensin-converting enzyme inhibitor.
ap <.04.
bp = .03.

and no patient had an SR while taking the ACE-I. One patient
in the ACE-I group had an SR to a field sting early in his VIT
to imported fire ant before given an ACE-I. The patient was
then subsequently given an ACE-I by his primary care phy-
sician. To evaluate his level of risk, the patient underwent an
imported fire ant sting challenge while taking the ACE-I and
did not experience an SR (Table 2).

DISCUSSION

Anaphylaxis to Hymenoptera venom can be fatal. Allergists
can offer safe and effective treatment in the form of VIT to
decrease the risk for anaphylaxis in allergic patients.! Any
factor that may alter the safety or efficacy of VIT should be
identified and considered within the context of adequate risk
and benefit communication. ACE-Is have been identified as
potentially increasing the risk for anaphylaxis in venom al-
lergic patients. The mechanisms are not known with cer-
tainty, and it is not known if venom allergic patients are at
particular risk or if the risk extends to all patients at risk for

anaphylaxis. Avoiding ACE-I use has even been recom-
mended by some authors for all patients at risk for anaphy-
laxis.'® This may raise concern among physicians who may
advise the patient to seek another treatment for their cardio-
vascular condition. ACE-Is have significant proven morbidity
and mortality benefits for patients with cardiovascular and
renal disease.'” Any decision to withhold this important class
of medication should ideally be firmly grounded in evidence-
based medicine. Thus far, there are limited data questioning
the safety of ACE-I use in conjunction with VIT?>2° or
aeroallergen immunotherapy.?! Only 2 of the 5 reported cases
implicating ACE-Is had a repeat SR when the ACE-I was
reintroduced.” In those 2 cases, the ACE-I was enalapril,
which was not prescribed to patients followed up in this
study. In the remaining 3 cases, a rechallenge was not per-
formed.>> Some laboratory data demonstrated that low
plasma and urine angiotensin I and II levels were associated
with more severe venom anaphylaxis.®~'® However, no data
have linked measurement of angiotensin I or II in venom

428

ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY



allergic patients taking an ACE-I with subsequent clinical
correlation. In balance of the small number of cases reported,
all cases of anaphylaxis were severe, including 1 death.’> Our
retrospective multiyear review of a closed population that
included patients receiving both VIT and ACE-Is did not find
an increased risk in these patients. Regardless of the obser-
vation or speculation that venom allergic patients may have
abnormal renin-angiotensin systems®-'© possibly altered by
ACE-I, we did not observe adverse clinical outcomes in this
group of patients.

Patients receiving fire ant whole body extract were in-
cluded in the analysis of venom allergic patients because they
are usually approached similarly.! Whole body imported fire
ant extract contains relevant venom allergens that are thought
to be integral for efficacy. Although the venom content of
whole body extract is smaller than for flying Hymenoptera,
this is reflective of the fact that anaphylaxis to imported fire
ant stings occurs with a smaller amount of venom (because
imported fire ants have 1,000 times less venom protein per
insect than do flying Hymenoptera).?

Our study was limited by a small sample size and the
differences between the 2 groups in age and duration of VIT.
It was not surprising that patients taking an ACE-I were older
than those who were not, because cardiovascular conditions
(and indications for ACE-I use) increase with age. Older
patients taking ACE-Is were receiving VIT for a much longer
period than younger patients. The fact that older patients had
increased field stings is likely reflective of the longer duration
of their VIT course. It is conceivable that patients may choose
to stop immunotherapy after experiencing an adverse reac-
tion. With this in mind, our group of older patients tolerating
VIT could possibly reflect some degree of self-selection that
could have affected the low number of SRs in the older group
of patients. It is difficult to separate the contribution of age
and ACE-I use from these results; age alone is likely associ-
ated with the use of more cardiovascular medications. Our
data are reassuring, however, in that our patients tolerated
VIT and field stings while taking an ACE-I.

When one looks at the SR rate and the field sting reaction
rate in patients in the non—ACE-I group, it may be observed
that their rate is higher than what might be expected (SR rate
of 21% and field sting reaction rate of 23%). However, not all
patients had field stings (only 35% of those not taking an
ACE-]); therefore, the true rate of protection is not known. It
is also possible that recall bias led more patients who had
field sting reactions to recall having a field sting. To compare
VIT SR rates to published studies, we think it is more
accurate to look at the population as a whole because studies
have not typically reported whether their patients are taking
ACE-Is when reporting efficacy or adverse effects. The over-
all SR rate of 16% (13/79) in our patient population receiving
VIT is consistent with the range of previous reports of SR to
VIT when evaluated as the number of patients with a SR
during the entire VIT course (between 12% and 20%).2*2*
Although our data are reassuring, the determination of the
safety of ACE-I use in patients receiving VIT deserves fur-

ther study. Future trials would ideally include a larger patient
population, from across different clinical settings, and should
attempt to control for factors such as age and the length of
time receiving VIT. With increased knowledge regarding
ACE-I therapy and VIT, allergists will have an improved
ability to more thoroughly address risk communication for
venom immunotherapy.
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