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Abstract 39 

Background: There is no consensus method to identify anaphylaxis in sublingual 40 

immunotherapy (SLIT) trials. Standardized MedDRA Queries (SMQs) are standardized 41 

groupings of MedDRA terms used in drug safety monitoring. 42 

Objective: To develop a method to identify potential anaphylaxis in SLIT-tablet trials using 43 

SMQ searches and case definitions of anaphylaxis adopted from the National Institute of Allergy 44 

and Infectious Disease. 45 

Methods: The SMQ search tool contained 2 criteria including treatment-emergent adverse 46 

events (AEs): 1) narrow MedDRA terms related to anaphylaxis, and 2) all AEs with broad 47 

MedDRA terms from at least 2 of 3 categories (respiratory/skin/cardiovascular) occurring on the 48 

same day. Criteria were applied to a pooled dataset of all subjects from 48 timothy grass, 49 

ragweed, house dust mite and tree SLIT-tablet trials (SLIT-tablet, N=8200; placebo, N=7033). 50 

Additional search strategies were any treatment-emergent AE with MedDRA preferred term 51 

“hypersensitivity” and epinephrine administrations. Identified potential cases underwent blinded 52 

independent medical expert review. Non-anaphylaxis cases were designated local AEs or mild-53 

to-moderate systemic reactions.  54 

Results: Using the SMQ search tool and after subsequent medical review, 8 anaphylaxis cases 55 

were identified; 3 were considered treatment-related, resulting in a proportion of anaphylaxis 56 

cases/subject of 0.02% (2/8200) with SLIT-tablet and 0.01% (1/7033) with placebo. One 57 

additional anaphylaxis case related to SLIT-tablet was identified by the preferred term 58 

“hypersensitivity”. The 3 anaphylaxis cases associated with SLIT-tablet treatment were not life-59 

threatening. The epinephrine administration rate was 17/8200 (0.2%) with SLIT-tablet treatment 60 

and 2/7033 (0.03%) with placebo. 61 

Conclusion: SMQ search criteria for identifying potential anaphylaxis related to SLIT were 62 

developed. Anaphylaxis was rare for SLIT-tablets. 63 

 64 

 65 

Trial registrations: (MITI3001; NCT02596321), (MT-01; EudraCT:2005-002151-41), (MT-03; 66 

EudraCT:2007-000402-67), (MT-04; NCT01433523), (MT-06; NCT01454544), (MT-09; 67 

CTR20170800), (P001; NCT01700192), (P003; NCT01644617), (P008; NCT01678807), (P009; 68 

EudraCT: 2012-005621-70), (TO-203-1-1, JapicCTI-111624), (TO-203-3-1, JapicCTI-121847), 69 

(TO-203-3-2; JapicCTI-121848), (TO-203-3-3; JapicCTI-152953), (GRAS3001, 70 

NCT02245360), (GT-01, not registered), (GT-02, not registered), (GT-03, not registered), (GT-71 

04, not registered), (GT-07, not registered), (GT-08; NCT00227279), (GT-09; NCT00310453), 72 
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(GT-19, NCT01740284), (GT-20, NCT02437786), (GT-21; EudraCT: 2009-011235-12), (GT-75 

22; EudraCT: 2009-014522-41), (GT-23; EudraCT: 2009-014923-22), (GT-24; NCT01854736), 76 
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(P006; NCT02256553), (P05238; NCT00562159), (P05239; NCT00550550); (P08067; 77 
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 81 

Highlights 82 

What is already known about this topic? 83 

• Anaphylaxis is possible with any allergy immunotherapy treatment 84 

• Despite well-known criteria to identify anaphylaxis in general, there is no consensus 85 

method to identify anaphylaxis in relation to SLIT clinical trials 86 

• Standardized SMQ searches are a useful tool for drug safety monitoring 87 

What does this article add to our knowledge? 88 

• The SMQ search tool can be used to identify potential anaphylaxis related to SLIT and 89 

may be used to harmonize consistent anaphylaxis reporting across allergy 90 

immunotherapy formulations 91 

• In a large dataset of SLIT-tablet trials, anaphylaxis was rare for SLIT-tablets when using 92 

the proposed SMQ search criteria and after medical expert review 93 

 94 

How does this study impact current management guidelines? 95 

• The SMQ search tool may be used to monitor safety of current and future SLIT products 96 

using a simple common algorithm 97 

• Anaphylaxis with the SLIT-tablets is rare 98 

 99 

Keywords: allergic rhinitis; allergy immunotherapy; anaphylaxis; systemic allergic reaction; 100 

epinephrine; house dust mite; ragweed; tree; grass; sublingual immunotherapy; standardized 101 

MedDRA queries; Sampson criteria  102 

 103 

Abbreviations: AEs, adverse events; AR/C, allergic rhinitis with or without conjunctivitis; 104 

BAU, Bioequivalent Allergy Unit; HDM, house dust mite; MedDRA, Medical Dictionary for 105 

Regulatory Activities; SCIT, subcutaneous immunotherapy; SLIT, sublingual immunotherapy; 106 

SMQ, standardized MedDRA queries; WAO, World Allergy Organization  107 

 108 

 109 

 110 
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Introduction  111 

Sublingual immunotherapy (SLIT)-tablets are a treatment option for allergic rhinitis with or 112 

without conjunctivitis (AR/C) and allergic asthma. There is general agreement that SLIT is safer 113 

than subcutaneous immunotherapy (SCIT),1, 2 but all allergy immunotherapy may carry a risk of 114 

anaphylaxis. Comparison of anaphylaxis rates between SLIT and SCIT or between SLIT 115 

products has been hindered by variable clinical presentations of the rare systemic allergic 116 

reactions elicited by SLIT or SCIT (i.e., at differing dosages or with differing major allergen 117 

content), low event rates requiring very large trial sample sizes to obtain adequate power, as well 118 

as the absence of a consensus method to identify anaphylaxis elicited by SLIT.3 Physicians may 119 

interpret and report systemic allergic reactions differently and report events using different 120 

terminology. Thus, the reported incidence of anaphylaxis cases varies considerably and can be 121 

both over and underestimated in clinical trials depending on the variability in reporting of 122 

adverse events (AEs) and the method of analysis. A robust and standardized approach is needed 123 

to better understand the nature and frequency of anaphylaxis events for SLIT products.  124 

In 2006, a National Institute of Allergy and Infectious Disease (NIAID) panel introduced a set of 125 

clinical criteria (aka “Sampson criteria”) to define anaphylaxis that can essentially be 126 

summarized as the co-occurrence of a constellation of specific signs and symptoms in more than 127 

1 organ system.4 The intent of the panel was to apply these criteria to anaphylaxis elicited by 128 

food allergy. A multinational Joint Task Force sponsored by the World Allergy Organization 129 

(WAO) recognized challenges applying the NIAID criteria to SCIT anaphylaxis and 130 

subsequently developed a novel system for grading the severity of SCIT systemic allergic 131 

reactions.5 This grading system was later adapted for application to SLIT. Under this system, 132 

Grade 3 and 4 systemic reactions are considered anaphylaxis.6  133 
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The NIAID criteria and the WAO systemic reaction grading system work well in any clinical 134 

practice setting. With the complexity and subjectivity of the constellation of signs and 135 

symptoms, a standardized method of applying these NIAID criteria to large clinical trial datasets 136 

has not been developed. In clinical trials, safety data reported by the investigator are coded using 137 

standardized terminology using preferred terms listed in the Medical Dictionary for Regulatory 138 

Activities (MedDRA) to describe the AE and other medical terms, as necessary. This results in a 139 

consistent coding terminology with a hierarchy of terms organized by System Organ Class. 140 

Standardized MedDRA Queries (SMQs) are standardized and validated groupings of MedDRA 141 

terms that relate to a defined medical condition or area of medical interest and are intended to aid 142 

in case identification.7 SMQ search tools are commonly used in drug safety monitoring. SMQs 143 

include narrow and broad terms. Narrow terms indicate high certainty of the medical condition 144 

of interest, whereas broad terms are less specific and require further evaluation and 145 

interpretation. The SMQs have been developed since the early 2000’s and are used by academia, 146 

industry, public health, and government sectors for detecting safety signals in AE safety 147 

databases. An SMQ to identify anaphylaxis exists but has rarely been used for incidence 148 

reporting in the published literature. 149 

Our goal was to implement a novel and objective method using the SMQ search tool and case 150 

definitions of anaphylaxis adopted from the NIAID that could be applied systematically to 151 

identify anaphylaxis in subjects participating in SLIT-tablet clinical trials. The identification 152 

method was then applied to a large, comprehensive dataset collected during the clinical 153 

development of SLIT-tablets for timothy grass pollen, ragweed pollen, tree pollen, and HDM. 154 

The dataset was also analyzed using searches for the MedDRA term “hypersensitivity” and 155 

epinephrine administrations. 156 
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 157 

Methods 158 

SMQ search tool 159 

The SMQ search tool used 2 separate search criteria to identify potential anaphylaxis. Criteria 1 160 

was a narrow search of the investigator-recorded treatment-emergent adverse event (AE) 161 

MedDRA preferred terms (version 19.0) that represent core anaphylactic reaction terms (e.g., 162 

category A of the algorithm, Supplemental Table EI). Criteria 2 was essentially application of 163 

the NIAID criteria for anaphylaxis,4 and consisted of a broad SMQ search of the investigator-164 

recorded treatment-emergent AE MedDRA preferred terms for signs and symptoms possibly 165 

indicative of anaphylactic reactions (e.g., categories B, C, or D, Supplemental Table EI) and an 166 

algorithmic tool combining preferred terms from 2 or more system disorders (e.g. respiratory 167 

[category B], cutaneous [category C], or cardiovascular [D] or additional gastrointestinal 168 

preferred terms). Specifically, all treatment-emergent AEs with a preferred term from category B 169 

(i.e., cough, dyspnea) AND a term from category C (i.e., angioedema/urticaria/pruritus/flush) 170 

that occurred on the same day OR all treatment-emergent AEs with a term from category D (i.e., 171 

hypotension) AND a term from category B (i.e., cough,  dyspnea) OR a term from category C 172 

(i.e., angioedema/urticaria/pruritus/flush) that occurred on the same day were identified as 173 

potential cases of anaphylaxis.  174 

Data sources 175 

Data from the safety analysis population of all 48 clinical trials of any phase (1-4) conducted in 176 

the evaluation of timothy grass, ragweed, HDM, and tree SLIT-tablet (Grastek®/Grazax®, 177 

Ragwitek®/Ragwizax, Acarizax®/Odactra®/Miticure®, and Itulatek®/Itulazax®, respectively; 178 
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ALK, Hørsholm, Denmark and Torii Pharmaceuticals Co., Ltd., Tokyo, Japan) for the treatment 179 

of AR/C or allergic asthma were included in the analysis. Safety monitoring was generally 180 

similar in all of the trials and used the same MedDRA preferred term coding. The relatedness 181 

and intensity (mild, moderate, or severe) of AEs were assessed by the investigators. All data 182 

were analyzed only for placebo and the approved doses in North America and Europe, which are 183 

once daily 2800 BAU (75,000 SQ-T in Europe) for the timothy grass SLIT-tablet, 12 Amb a 1-U 184 

(12 SQ-Amb in Europe) for the ragweed SLIT-tablet, 12 SQ-HDM for the HDM SLIT-tablet, 185 

and 12 SQ-Bet for the tree SLIT-tablet. 186 

Identification of potential anaphylactic reactions 187 

Data from the clinical trials were retrospectively searched for potential anaphylactic reactions 188 

using 3 different search strategies (Table I). The first search strategy was the SMQ search tool. 189 

The second search strategy was any investigator-recorded treatment-emergent AE with the 190 

MedDRA preferred term of “hypersensitivity”. The third search strategy was epinephrine 191 

administrations used as a surrogate marker of systemic allergic reaction.  192 

Physician panel review of identified potential anaphylactic reactions 193 

Information for each potential anaphylactic reaction identified by the three search strategies was 194 

entered into Excel spreadsheets. The three-physician panel of Allergy specialists independently 195 

reviewed the events and then held regular meetings to review each case, maintaining a blind to 196 

the subjects’ treatment (active or placebo) during the case review process. The physicians 197 

considered co-reported AEs, temporal relationship and time to onset of AEs, seriousness of the 198 

event (i.e., requiring hospitalization), investigator-assessed severity of the AEs, any action taken 199 

(i.e., discontinued trial drug), AE duration, and the outcome of the event (i.e., resolved, not 200 

resolved). There was approximately 95% agreement among the physicians on the initial 201 
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categorization of each case. A consensus on each event was reached and each case was 202 

categorized as 1) local AEs, 2) mild to moderate systemic reaction, or 3) anaphylaxis (a severe or 203 

life-threatening systemic reaction), and while still blinded to subject treatment allotment, the 204 

categorized case was further categorized by the authors as “unrelated” or “related” to treatment. 205 

Local AEs were defined as AEs around the SLIT-tablet administration site, specifically ear, eye, 206 

rhinitis symptoms, or cough. During the case review process, the physicians decided to consider 207 

cough as a local AE for cases where the constellation of events in addition to local AEs and 208 

cough did not include any other MedDRA preferred terms from the cardio-respiratory or 209 

cutaneous organ class. The decision was further supported by a blinded analysis of treatment-210 

emergent AEs reported as “cough” in the dataset, which found that cough was reported at a 211 

similar frequency in SLIT-tablet-treated (4.8%) and placebo-treated (5.1%) subjects. Five cases 212 

were removed from the analysis based on the revised cough criteria. Itching of the throat or neck 213 

was considered by the physicians as a local AE due to the nature of the typical side effects of 214 

SLIT being anatomically at the application site, throat, and neck and because it was within one 215 

dermatome. Mild-to-moderate systemic reactions were defined as cases constituting multiple 216 

events involving 2 or more organ systems, such as local AEs plus a skin reaction and/or 217 

respiratory or cardiovascular AEs (i.e., dyspnea or chest discomfort), but that were not 218 

considered medically severe. Anaphylaxis was identified as a case that, in addition to local AEs 219 

with or without cutaneous reactions, also included investigator-assessed severe respiratory or 220 

cardiovascular compromise that had the potential to be life-threatening (i.e., deterioration and 221 

high likelihood of rapid progression to respiratory or cardiac failure and death).  222 

Analysis 223 
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The treatment allotment was unblinded after the physician expert panel review of each case. The 224 

number of potential anaphylactic reactions categorized as anaphylaxis (related or unrelated), 225 

mild to moderate systemic reaction (related or unrelated), or local AEs (related or unrelated) for 226 

each of the SLIT-tablets and placebo were analyzed descriptively. The proportion of each 227 

category for SLIT-tablet and placebo was calculated as the number of cases divided by the 228 

number of subjects treated. International regulatory authority cutoffs for frequency terminology 229 

were used and “rare” was defined as <1/1,000.  In the SLIT-tablet trials and according to 230 

regulatory safety guidance documents, “life-threatening” was defined a priori as “immediate risk 231 

of death” and “severe” was defined as “incapacitating with inability to do normal activities or 232 

significant effect on clinical status, and warranted intervention”. 233 

 234 

 235 

 236 

 237 

 238 

 239 

 240 

 241 

 242 

 243 

 244 
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Results  245 

In all, 8200 subjects in the analysis received SLIT-tablet treatment and 7033 received placebo.  246 

SMQ search results  247 

SMQ searches tend to identify a very large array of events with high sensitivity and low 248 

specificity, and the events identified were only signs and symptoms potentially indicative of 249 

anaphylactic reactions. Using the SMQ search tool, 15 potential unconfirmed anaphylaxis cases 250 

were identified by the narrow search (criteria 1) and, as expected, a much larger number of 251 

potential unconfirmed cases (336) were identified by the broad search (criteria 2; Table II). 252 

After subsequent blinded medical review, 10 cases of anaphylaxis in 10 subjects were identified 253 

across the entire database; 2 were considered related to SLIT-tablet treatment, 1 was related to 254 

placebo, 5 were considered unrelated to treatment, and 2 were unable to be classified. The 255 

proportion of treatment-related anaphylaxis was 1 case/3984 subjects (0.03%) with grass SLIT-256 

tablet (Figure 1) and 1 case/1570 subjects (0.06%) with ragweed SLIT-tablet (Figure 2). The 257 

case of anaphylaxis related to grass SLIT-tablet occurred within minutes of treatment on day 1 258 

and was treated with epinephrine. The case related to ragweed SLIT-tablet occurred on day 6 259 

within minutes of administration, and the subject self-administered epinephrine. These 2 260 

anaphylaxis cases were not life-threatening. Details of the treatment-related anaphylaxis cases 261 

are shown in Table III. There were no identified cases of treatment-related anaphylaxis with the 262 

HDM SLIT-tablet (Figure 3) or tree SLIT-tablet (Figure 4). Therefore, based on the SMQ 263 

search criteria and medical review, the overall proportions of treatment-related anaphylaxis in 264 

SLIT-tablet- and placebo-treated subjects were 0.02% (2 cases/8200 subjects) and 0.01% (1 265 

case/7033 subjects), respectively.  None of the cases were reported as late occuring anaphylaxis 266 

(>60 minutes after treatment exposure). 267 
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The cases that after medical review were not considered anaphylaxis were designated as local 268 

AEs or mild-to-moderate systemic reactions (Figures 1-4). The overall proportions of treatment-269 

related mild-to-moderate systemic reactions in SLIT-tablet- and placebo-treated subjects were 270 

0.5% (43 cases/8200 subjects) and 0.2% (11 cases/7033 subjects), respectively.  271 

MedDRA “Hypersensitivity” search results  272 

Using the MedDRA preferred term “hypersensitivity”, 80 potential unconfirmed cases of 273 

anaphylaxis were identified (Supplemental Table EII). After subsequent blinded medical 274 

review, 1 case of anaphylaxis was identified across the entire database and was considered 275 

related to treatment. The proportion of treatment-related anaphylaxis was 1 case/3984 subjects 276 

(0.03%) with grass SLIT-tablet (Supplemental Figure E1). The anaphylaxis case related to the 277 

grass SLIT-tablet occurred within 5 minutes of treatment on day 1, was treated with epinephrine, 278 

and was not life-threatening (Table III). There were no identified cases of treatment-related 279 

anaphylaxis with the ragweed (Supplemental Figure E2), HDM (Supplemental Figure E3), or 280 

tree SLIT-tablets (Supplemental Figure E4). Therefore, based on the MedDRA 281 

“hypersensitivity” search method and medical review, the overall proportions of treatment-282 

related anaphylaxis in SLIT-tablet- and placebo-treated subjects were 0.01% (1 case/8200 283 

subjects) and 0% (0 cases/7033 subjects), respectively.  284 

The remaining cases were categorized as local AEs or mild-to-moderate systemic reactions 285 

(Supplemental Figures E1-E4). The overall proportions of treatment-related mild-to-moderate 286 

systemic reactions in SLIT-tablet- and placebo-treated subjects were 0.2% (13 cases/8200 287 

subjects) and 0.01% (1 case/7033 subjects), respectively. Eleven of the 13 cases of mild-to-288 

moderate systemic reactions with SLIT-tablet treatment were related to ragweed SLIT-tablet 289 
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treatment; 10 of these 11 cases were in a single subject and were experienced daily from day 6 290 

through day 26. 291 

Epinephrine administrations 292 

There were 40 intramuscular epinephrine administrations captured in the database (Table IV); 293 

34 of these administrations have been previously described in an analysis published in 2017.8 294 

There have since been 6 new epinephrine administrations in the SLIT-tablet clinical trials 295 

conducted after 2017. Of these 6, 5 were in grass SLIT-tablet trials. Of these 5, 3 cases were 296 

unrelated to treatment and were used in response to food allergy, laryngotracheitis, and vocal 297 

cord disorder. The remaining 2 new administrations were for anaphylaxis events that were also 298 

identified in either the SMQ search or the MedDRA “hypersensitivity” search and are described 299 

in Table III. The 6th new epinephrine administration was in a ragweed SLIT-tablet trial and was 300 

administered in a subject on placebo in response to urticaria unrelated to treatment. Of the 40 301 

epinephrine administrations, 17 were related to SLIT-tablet treatment, for an administration rate 302 

per subject of 17/8200 (0.2%), and 2 were in placebo-treated subjects, for an administration rate 303 

per subject of 2/7033 (0.03%; Table IV). Of the 17 epinephrine administrations related to SLIT-304 

tablet treatment, 13 occurred in North America where self-injectable epinephrine was provided 305 

to most trial subjects, 4 occurred in Europe (all administered under medical supervision), and 0 306 

occurred in Japan. The clinical rationale for epinephrine administration was not adjudicated by 307 

medical review. 308 

There was no overlap between the potential cases of anaphylaxis identified by the SMQ and 309 

MedDRA “hypersensitivity” searches. Of the 17 epinephrine administrations related to SLIT-310 

tablets, 9 were cases that also appeared in the SMQ or MedDRA “hypersensitivity” searches, of 311 
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which 3 were the identified anaphylaxis cases (Table III) and 3 were for mild-to-moderate 312 

systemic allergic reactions.    313 

 314 

 315 

 316 

 317 

 318 

 319 

 320 
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 327 

 328 

 329 

 330 
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Discussion 331 

There is no universal consensus method for identifying anaphylaxis. Because of the variable 332 

clinical presentation of these reactions, incidence reporting of anaphylaxis is not aligned in 333 

clinical studies. After an extensive evaluation of the data, we determined that it was not possible 334 

to directly apply the well-known NIAID criteria4 for anaphylaxis to clinical trial safety data for 335 

SLIT because the NIAID criteria are not described in MedDRA preferred terms, which is the 336 

method of AE reporting in clinical trials. Furthermore, the expert panel producing the NIAID 337 

definition did not specifically consider systemic allergic reactions associated with SLIT. Most 338 

problematic are the frequent local site application reactions (i.e., swollen lips and tongue) 339 

associated with SLIT that are typically self-limited and mild to moderate in severity.9 Local site 340 

application reactions were not considered in the current analysis as a criterion for anaphylaxis. 341 

The proposed SMQ anaphylaxis search criteria uses objective MedDRA preferred terms adapted 342 

from NIAID criteria,4 combined with knowledge of the safety profile of SLIT, to deliver results 343 

that are tailored to SLIT. The expert panel then distinguished anaphylaxis from less serious 344 

systemic reactions by the presence of clinically meaningful respiratory symptoms and/or 345 

hypotension. This method to identify potential cases of anaphylaxis can be applied to SLIT trials 346 

and possibly to real-world data. When the SMQ anaphylaxis search criteria were applied to a 347 

large, comprehensive database of clinical trial data for SLIT-tablets and potential cases were 348 

reviewed by medical experts, two SLIT-tablet related events of anaphylaxis were identified.  349 

The SMQ and preferred term “hypersensitivity” searches allowed data from thousands of 350 

subjects to be screened for potential unconfirmed anaphylaxis and systemic allergic reactions. 351 

Many potential cases were expected to be identified given the broad spectrum of selected signs 352 

and symptoms that spanned multiple system organ classes. The SMQ narrow search specifically 353 
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was more successful than the broad search in identifying the anaphylaxis cases; after blinded 354 

medical review by the authors, none of the cases in the narrow search were categorized as local 355 

AEs. In contrast, the broad SMQ search did not identify any anaphylaxis cases, only cases that 356 

after medical review were categorized as local AEs or mild-to-moderate systemic reactions. 357 

These findings indicate that the medical review was a critical component of the analysis. Indeed, 358 

many of the potential unconfirmed anaphylaxis cases identified in the searches were only a 359 

constellation of local AEs. This is because by definition the algorithm flagged all treatment-360 

emergent AEs that occurred on the same day with terms from ≥ 2 or more body systems (i.e., 361 

respiratory, cutaneous, cardiovascular), and the respiratory and cutaneous body systems both 362 

contained preferred terms that are well known local AEs with SLIT-tablets (e.g., throat tightness, 363 

lip swelling). Itching of neck and throat were decided to be local AEs based on their proximity to 364 

the SLIT-tablet administration site and occurrence within one dermatome. Cough, on one hand, 365 

is a commonly reported symptom of anaphylaxis, including anaphylaxis to SCIT.10, 11 The WAO 366 

considers cough a symptom of a systemic reaction to SCIT.5 On the other hand, cough can be 367 

unspecific with a broad etiology such as normal response, infection, allergy, asthma, or postnasal 368 

drip. It could also be an irritant effect elicited by dissolved granules/fragments of the SLIT-369 

tablet. In a survey of systemic reactions to allergy immunotherapy, cough occurred in 15 370 

systemic reactions to SCIT and only 1 systemic reaction to SLIT.10 Furthermore, the WAO also 371 

does not include cough that is unrelated to bronchospasm in their definition of a systemic 372 

reaction for SLIT.6 Finally, in the current analysis, the rate of treatment-emergent cough was 373 

similar between SLIT-tablet treatment and placebo (4.8% vs 5.1%, respectively). Therefore, the 374 

authors decided to exclude cough as a systemic AE provided no other systemic AEs were 375 

present. The WAO uses a similar modification when considering gastrointestinal symptoms in 376 

Jo
urn

al 
Pre-

pro
of



16 
 

 

the systemic reaction grading system for SLIT.6 Gastrointestinal symptoms are considered as 377 

local AEs if the only other AEs are oromucosal and as systemic AEs if other systemic AEs are 378 

also present.6  379 

Application of the SMQ anaphylaxis search criteria to a large dataset and subsequent blinded 380 

medical review indicated that anaphylaxis was rare for all the evaluated SLIT-tablets. It was of 381 

interest to note that no reports of late occurring anaphylaxis were identified. The few cases that 382 

were identified were severe systemic reactions but were not life-threatening events as defined by 383 

regulatory authorities. Larger data sets are needed to determine if the modality of administration 384 

could impact the speed and risk of near-fatal and fatal anaphylaxis. The limited number of 385 

epinephrine administrations indicated that the low rate of anaphylaxis was not simply due to 386 

treatment of reactions with epinephrine. This finding suggests that the need for epinephrine 387 

prescriptions in patients receiving SLIT-tablet treatment should be based on physician judgment 388 

and shared decision making.  389 

A limitation of the analysis is that a lack of sufficient investigator-input to support appropriate 390 

MedDRA preferred term coding led to cases that were unable to be classified or that did not meet 391 

the constellation of symptoms. Timing of the events in relation to SLIT-tablet administration was 392 

not always precisely recorded, which also limited interpretation of relatedness for some cases. 393 

Another limitation of the analysis is that medication use other than epinephrine to treat events 394 

was not used in the evaluation of potential anaphylaxis cases because this information was not 395 

captured consistently among the clinical trials.  396 

The proposed SMQ search met its purpose as an apparently sensitive standardized method for 397 

identifying potential anaphylaxis cases, although it was not entirely specific for clinically 398 

meaningful anaphylaxis, which required final expert review. In a large database of subjects 399 
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participating in SLIT-tablet trials, anaphylaxis was rare for all the evaluated SLIT-tablets when 400 

using the proposed SMQ search criteria and after medical expert review. No fatalities were 401 

reported. Preliminary application of the SMQ search tool followed by expert medical review may 402 

be a useful tool in the safety evaluation of future SLIT products that may be used to harmonize 403 

consistent anaphylaxis reporting across allergy immunotherapy formulations.   404 
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 443 

Table I. Search strategies to identify potential anaphylaxis in the clinical development program 444 

of the timothy grass, ragweed, house dust mite, and tree sublingual immunotherapy tablets. 445 

Search Strategy Potential Anaphylaxis Events 

SMQ  

Criteria 1, narrow 

search  

All treatment-emergent adverse events with narrow terms of the 

SMQ Anaphylactic Reaction  

Criteria 2, broad 

search 

All treatment-emergent adverse events that occurred on the same 

day with terms from at least 2 body systems 

- A term from category including respiratory terms (e.g., 

cough or dyspnea) AND a term from category including 

cutaneous terms (e.g., angioedema/urticaria/pruritus/flush)  

- A term from category including cardiovascular terms (e.g., 

hypotension) AND a term from category including 

respiratory terms (e.g., cough or dyspnea) OR a term from 

category including cutaneous terms (e.g., 

angioedema/urticaria/pruritus/flush) 

Preferred term 

“hypersensitivity” 

All treatment-emergent adverse events identified by the MedDRA 

preferred term “hypersensitivity” 

Epinephrine 

administration 

All events of epinephrine administration 

MedDRA, Medical Dictionary for Regulatory Activities; SMQ, Standardized MedDRA Query. 446 

 447 

 448 

 449 

 450 

 451 

 452 

 453 

 454 
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Table II. Potential anaphylaxis and systemic allergic reaction cases identified by the SMQ search criteria. 

   SMQ Narrow Search Results, Number of Cases (Proportion*) SMQ Broad Search Results, Number of Cases (Proportion*) 

 

  Local AE 

Mild-Moderate Systemic 

Reaction Anaphylaxis Local AE 

Mild-Moderate 

Systemic Reaction Anaphylaxis 

 
Total 

Subjects, 

N 

Total 

Number 

of Cases Related Unrelated Related Unrelated UTC† Related Unrelated UTC† Related Unrelated Related Unrelated Related Unrelated 

Grass SLIT-Tablet Trials 

Grass 

SLIT-

tablet 

3984 101 0 0 2 

(0.05%) 

0 2 

(0.05%) 

1 

(0.03%) 

0 1 

(0.03%) 

54 

(1.4%) 

12 (0.3%) 15 

(0.4%) 

14 (0.4%) 0 0 

Placebo 2743 29 0 0 0 0 0 0 0 1 

(0.04%) 

9 

(0.3%) 

14 (0.5%) 4 

(0.1%) 

1 (0.04%) 0 0 

Ragweed SLIT-Tablet Trials 

Ragweed 

SLIT-

tablet 

1570 57 0 0 0 0 0 1 

(0.06%) 

1 (0.06%) 0 40 

(2.5%) 

4 (0.3%) 8 

(0.5%) 

3 (0.2%) 0 0 

Placebo 1266 17 0 0 0 0 0 1 

(0.08%) 

0 0 6 

(0.5%) 

9 (0.7%) 0 1 (0.08%) 0 0 

HDM SLIT-Tablet Trials 

HDM 

SLIT-

tablet 

2166 102 0 0 0 0 0 0 1 (0.05%) 0 84 

(3.9%) 

1 (0.05%) 15 

(0.7%) 

1 (0.05%) 0 0 

Placebo 2548 17 0 0 0 1 (0.04%) 0 0 2 (0.08%) 0 8 

(0.3%) 

0 3 (0.1% 3 (0.1%) 0 0 

Tree SLIT-Tablet Trials 

Tree 

SLIT-

tablet 

480 21 0 0 0 0 0 0 0 0 17 

(3.5%) 

1 (0.2%) 3 

(0.6%) 

0 0 0 

Placebo 476 7 0 0 0 0 0 0 1 (0.2%) 0 0 0 4 

(0.8%) 

2 (0.4%) 0 0 

AE, adverse event; HDM, house dust mite; MedDRA, Medical Dictionary for Regulatory Activities; SLIT, sublingual immunotherapy; SMQ, standardized MedDRA query; UTC, unable to classify 

relatedness. 

*Number of cases per total subjects. 

†Cases were identified by the narrow search but could not be classified as related or unrelated to treatment.  

 

 

 

Jo
urn

al 
Pre-

pro
of



   

 

   

 

Table III. Details of treatment-related anaphylaxis cases. 

Treatment 

Method of 

Case 

Identification 

Day 

of 

Onset Case Description 

Investigator 

Assessed 

Severity Action Taken 

Administered 

Treatment Outcome 

Grass 

SLIT-tablet 

SMQ search 

criteria 

1* Subject experienced itching in 

mouth, tongue, lips and pharynx 

within 1 minute of first SLIT-tablet 

intake, followed by swelling of 

pharynx and tongue and difficulty 

breathing. The subject also had an 

acute asthma attack with wheezing 

and prolonged expiration. 

Severe Treatment 

discontinued 

Epinephrine, 

beta-agonist, 

prednisolone 

Recovered 

Grass 

SLIT-tablet 

MedDRA 

“hypersensitivi

ty” search 

1* Subject experienced dysphagia, 

respiratory distress, and hypotension 

5 minutes after first SLIT-tablet 

intake. 

Severe Hospitalization 

and treatment 

discontinued 

Epinephrine, 

antihistamine, 

beta-agonist, 

corticosteroids 

Recovered 

Ragweed 

SLIT-tablet 

SMQ search 

criteria 

6† Subject had developed local 

applications site reactions starting at 

Day 1. The events persisted with 

subsequent study drug 

administrations and on Day 6, the 

subject developed local symptoms 

within 5 minutes of study drug 

administration followed by swelling 

in the throat, shortness of breath, 

nausea, and light-headedness 30 

minutes after dosing. The subject 

self-administered epinephrine and 

proceeded to an emergency 

department where he received 

antihistamine therapy and 

corticosteroids. 

Severe Treatment 

discontinued 

Epinephrine, 

antihistamine, 

corticosteroids 

Recovered 

Placebo SMQ search 

criteria 

1* Subject developed urticaria within 5 

minutes of first tablet intake. The 

subject was treated with an 

antihistamine. Within 1 hour the 

subject developed cough, dyspnea, 

pharyngeal pruritus, and thoracic 

Severe Treatment 

discontinued 

Epinephrine, 

antihistamine, 

corticosteroids, 

beta-agonist 

Recovered 

Jo
urn

al 
Pre-

pro
of



   

 

   

 

pain which were assessed as an 

anaphylactic reaction. Epinephrine 

was given by the doctor and subject 

was transferred to the emergency 

room, where she received 

antihistamine, corticosteroids, and 

salbutamol. En route to the 

emergency facility, the subject was 

administered epinephrine (due to a 

bronchospasm). The subject stayed 

under observation for about 7 hours 

and was not hospitalized. 
AE, adverse event; HDM, house dust mite; MedDRA, Medical Dictionary for Regulatory Activities; SLIT, sublingual immunotherapy; SMQ, standardized MedDRA query. 

*1st dose of SLIT-tablet. 

†6th dose of SLIT-tablet. 
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Table IV. Summary of epinephrine administrations. 

 

N, subjects 

Epinephrine 

Administrations, n 

Epinephrine 

Administrations 

Investigator-assessed as 

Related, n 

SLIT-

Tablet 

Trials 

Active Placebo Active Placebo Active Placebo 

Grass 

SLIT-

tablet 

3984 2743 14 4 10 0 

Ragweed 

SLIT-

tablet 

1570 1266 6* 3 3 2 

HDM 

SLIT-

tablet  

2166 2548 8 5 4 0 

Tree SLIT-

tablet 

480 476 0 0 0 0 

TOTAL 8200 7033 28 12 17 (0.2%†) 2 (0.03%†) 
HDM, house dust mite; N, number of total subjects; n, number of administrations; SLIT, sublingual immunotherapy. 

*A epinephrine administration at a dose (6 Amb-a 1-U) lower than the approved dose (12 Amb-a 1-U) has also 

previously described.8 

†Number of administrations per total subjects. 
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Figure Legends 

Figure 1. SMQ search criteria results for the grass SLIT-tablet. Percentages are the number of 

cases per total subjects. *Cases identified by the narrow search that could not be classified as 

related or unrelated to treatment during the blinded medical review. MedDRA, Medical 

Dictionary for Regulatory Activities; N, number of total subjects; n, number of cases; SLIT, 

sublingual immunotherapy; SMQ, standardized MedDRA query; UTC, unable to classify for 

relatedness. 

 Figure 2. SMQ search criteria results for the ragweed SLIT-tablet. Percentages are the number 

of cases per total subjects. MedDRA, Medical Dictionary for Regulatory Activities; N, number 

of total subjects; n, number of cases; SLIT, sublingual immunotherapy; SMQ, standardized 

MedDRA query. 

Figure 3. SMQ search criteria results for the HDM SLIT-tablet. Percentages are the number of 

cases per total subjects. HDM, house dust mite; MedDRA, Medical Dictionary for Regulatory 

Activities; N, number of total subjects; n, number of cases; SLIT, sublingual immunotherapy; 

SMQ, standardized MedDRA query. 

Figure 4. SMQ search criteria results for the tree SLIT-tablet. Percentages are the number of 

cases per total subjects. MedDRA, Medical Dictionary for Regulatory Activities; N, number of 

total subjects; n, number of cases; SLIT, sublingual immunotherapy; SMQ, standardized 

MedDRA query. 
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