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Purpose: This study was conducted to investigate the frequency and clinical characteristics of anaphylaxis patients

who are registered inaccurately with other disease codes.

Methods: Study subjects presenting at the emergency department (ED) were retrospectively collected using dis-

ease codes to search for anaphylaxis patients in a previous studies. The study group was divided into an accurate

and inaccurate group according to whether disease codes were accurately registered as anaphylaxis codes.

Results: Among 266 anaphylaxis patients, 144 patients (54%) received inaccurate codes. Cancer was the most

common comorbidity, and the radio-contrast media was the most common cause of anaphylaxis in the accurate

group. Cutaneous and respiratory symptoms manifested more frequently in the inaccurate group, while cardiovas-

cular and neurological symptoms were more frequent in the accurate group. Blood pressure was lower, and shock

and non-alert consciousness were more common in the accurate group. Administration of intravenous fluid and epi-

nephrine use were more frequent in the accurate group. Anaphylaxis patients with a history of cancer, shock, and

epinephrine use were more likely to be registered as anaphylaxis codes accurately, but patients with respiratory

symptoms were more likely to be registered with other disease codes.

Conclusion: In cases of anaphylaxis, the frequency of inaccurately registered disease codes was higher than that

of accurately registered codes. Anaphylaxis patients who were not treated with epinephrine at the ED who did not

have a history of cancer, but had respiratory symptoms were at increased risk of being registered with disease

codes other than anaphylaxis codes.
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Table 1. International Statistical Classification of Diseases 10" Revision (ICD-10) codes and disease names

Adverse effect of drug

Allergy T78.4,T78.4A,T78.4B
Anaphylaxis

Angio-neurotic edema T78.3

Insect bites

Other adverse effects T78.1,T78.8,T78.9

T88.7, T88.7B, T88.7C, T88.7D, T88.7E, Z88

T78.0, T78.2, T78.2A, T78.2B, T78.2C, T80.5, T88.6

S-codes, TO0.9F, T14.0G, T14.1, T63.4, T63.4A, W57, X23
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| Total anaphylaxis (N=266) |
I

[
[ Accurate group (N=122) |

|
[ Inaccurate group (N=144) |

[T78.2] Anaphylactic-shock, unspecified (n=29)

[T78.2A] Allergic shock NOS (n=2)

[T78.2B] Anaphylactic reaction NOS (n=11)

[T78.2C] Anaphylaxis NOS (n=74)

[T88.6] Anaphylactic shock due to adverse effect of correct
drug or medicament properly administered (n=5)

~
[T78.0] Anaphylactic shock due to adverse food reaction (n=1) @4.0G] Insect bite (nonvenomous) NOS of unspecified body region (n=5) \
[T63.4A] Toxic effect of insect bite or sting, venomous (n=4)

[T78.1] Other adverse food reactions, NEC (n=2)

[T78.3] Anhioneurotic edema (n=104)

[T78.4] Allergy, unspecified (n=1)

[T78.4A] Allergic reaction NOS (n=>5)

[T88.7B] Allergic reaction to correct drug or medicament properly administered (n=1)
A [T88.7C] Drug reaction NOS (n=1)

[T88.7D] Hypersensitivity drug NOS (n=2)

[T88.7E] Hypersensitivity to correct drug or medicament properly administered (n=3)
[X23.0-23.9] Contacts with hornets, wasps and bees (n=15)

[288.8] Personal history of allergy to other drugs, medicaments and biological

Qbstances (n=1) /

[S00] [S20] [S30] [S40] [S50] [S60] [S70] [S80] [S90] [T00.9F] [T14.1] rr7s.s]‘
[178.9] [T80.5] [W57.0-57.9] (n=0)

Fig. 1. Total number of anaphylaxis registered accurately and inaccurately.
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Table 2. General characteristics of anaphylaxis registered accurately and inaccurately

Accurate (N=122) Inaccurate (N=144) p
Average age, yrs 49.2+11.7* 45.2+13.4* 0.010°
Age group, years old (%) 0.034
16~40 28 (23.0) 48 (33.3)
41~60 74 (60.7) 81 (56.3)
>61 20 (16.4) 15 (10.4)
Sex, mae (%) 62 (50.4) 70 (49.0) 0.813
Transportation to ED (%) 0.026
Public ambulance 23 (18.7) 18 (12.6)
Other medical facility 11(8.9) 4(2.8)
Individual transportation 89 (72.4) 121 (84.6)
Elapsed time from, min
Exposure to symptom onset 10 (5-30)' 30 (5-60)" 0.205°
Symptom onset to ED arrival 58 (28-90)' 60 (40-180) 0.000°
Past history of alergy (%) 37 (30.3) 44 (30.6) 0.968
Anaphylaxis 5(4.1) 2(14) 0.253'
Asthma 7(5.7) 3(21) 0.194'
Allergic rhinitis 4(3.3 2(1.9) 0.418'
Atopic dermatitis 2(16) 2(1.9) 1.000"
Drug 9(7.3) 16 (11.1) 0.298
Food 11(9.0) 20 (13.9) 0.217
Comorbid diseases (%)
DM 6(4.9) 13(9.0) 0.195
Hypertension 20 (16.4) 16 (54.1) 0.210
Ischemic heart disease 4(3.3 7(4.9 0.518
Cancer 16 (13.1) 2(14) 0.000
Alcohol ingestion, case n/total n (%) 5/90 (5.6) 6/74 (8.1) 0.546
Smoking, case n/total n (%) 17/59 (28.8) 12/64 (18.8) 0.189

ED: emergency department, DM: diabetes mellitus

* mean=+ standard deviation

" median (interquatile range)

" student t-test

¥ Mann Whitney test
Fisher's exact test
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Table 3. Causes of anaphylaxis registered accurately and inaccurately

Accurate (N=122) Inaccurate (N=144) p
Drug (%) 64 (52.5) 42(29.2) 0.000
NSAIDs 18 (14.8) 17 (11.8) 0.478
Penicillin 3(25) 1(0.7) 0.336*
Cephalosporin 7(5.7) 5(3.5) 0.375
Radio-contrast 24 (19.7) 4(2.8) 0.000
Insect sting (%) 20 (16.4) 33(22.9) 0.184
Bee 19 (15.6) 30(20.8) 0.270
Food (%) 28 (23.0) 52 (36.1) 0.020
Seafood 8(6.6) 19(13.2) 0.074
Wheat 1(0.8) 4(2.8) 0.379*
Pork 3(25) 5(35) 0.730*
Exercise without food (%) 2(16) 1(0.7) 0.595*
Exercise with food (%) 1(0.8) 1(0.7) 1.000*
Idiopathic (%) 8(6.6) 15 (10.4) 0.264

NSAID: nonsteroidal anti-inflammatory drug
* Fisher's exact test

Table 4. Clinical characteristics of anaphylaxis registered accurately and inaccurately

Accurate (N=122) Inaccurate (N=144) p

Symptoms (%)

Cutaneous 94 (77.0) 133 (92.4) 0.000

Respiratory 82(67.2) 124 (86.1) 0.000

Cardiovascular 60 (49.2) 24 (16.7) 0.000

Gastrointestinal 15 (12.3) 16 (11.1) 0.764

Neurologic 30 (24.6) 9(6.3) 0.000
Blood pressure, mmHg

Systolic blood pressure 119.7+334 134.8+24.6 0.000

Diastolic blood pressure 71.5+21.8 81.3+16.9 0.000
Shock at ED (%) 46 (37.7) 7(49 0.000
Non-aert consciousness 9(7.4) 1(0.7) 0.006*
ED treatment (%)

O, supply 46 (37.7) 31(21.5) 0.004

Fluid administration, liter 1.3+0.9 (n=120) 0.8+0.5 (n=136) 0.000

Epinephrine use 61 (50.0) 22 (15.3) 0.000

* Fisher’'s exact test
Table 5. Factors associated with anaphylaxis registered accurately
Odds ratio 95% confidence interval p

Cancer 7.059 1.073-36.287 0.019
Respiratory symptom 0.364 0.177-0.750 0.006
Epinephrine use 2.885 1.459-5.702 0.002
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