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ABSTRACT

Background: Biphasic allergic reactions—recurrence of allergy symptoms after a symptom-free period—are reported to occur
in 1 to 23% of allergic reactions. Patients admitted to an intensive care unit after anaphylaxis potentially have more severe reac-
tions and a higher risk of biphasic allergic reactions. The purpose of this study was to examine incidence, triggers, symptoms,
and treatment of biphasic allergic reactions, in patients admitted to an intensive care unit.

Methods: Records of patients admitted to intensive care units with anaphylaxis from 2011 to 2014 were reviewed. Only
patients with a reaction fulfilling internationally accepted criteria for anaphylaxis were included. Potential biphasic allergic
reactions, defined as renewed allergy symptoms 1 to 72 h after initial symptoms had resolved, without further exposure to the
trigger, were identified.

Results: A total of 83 cases of anaphylaxis were identified, and the most frequent triggers were medications (58 of 83 [70%]).
Skin symptoms occurred in 69 (83%) cases, and circulatory and respiratory symptoms in 48 (58%) and 45 (54%) cases,
respectively. In total, 82 (99%), 80 (96%), and 66 (80%) were treated with antihistamines, corticosteroids, and epinephrine,
respectively. Only 10 patients presented with one or more relevant symptoms after the initial allergic reaction. Of these, three
were possible, and one was a probable biphasic allergic reaction, giving a total incidence of 4 of 83 (4.8% [95% CI, 1.6 to
12.5]) or 1 of 83 (1.2% [95% CI, 0.1 to 7.46]), respectively. All cases were mild, presenting with skin symptoms only, occur-
ring on average 14 h after initial reactions.

Conclusions: The authors observed a low incidence of biphasic reactions in patients admitted to an intensive care unit after
anaphylaxis, at a rate equivalent to that reported in other patient groups. (ANESTHEsIOLOGY XXX; XXX:00-00)

NAPHYLAXIS is defined as a serious, life-threatening,

S .
generalized hypersensitivity reaction, and it requires Editor’s Perspective

prompt diagnosis and treatment. Usually it involves either What We Already Know about This Topic
the cardiovascular or respiratory system with or without skin ¢ Recurrent manifestations of anaphylaxis after treatment,
symptoms.’ Common triggers of anaphylaxis include medi- termed biphasic reactions, are estimated to occur in 1 to 23%

2 of reactions

* However, little is known about the incidence, triggers, symp-
toms, and management of biphasic reactions

cations, foods, and insect venom.
The incidence of anaphylaxis in Denmark was recently

reported in a registry study to be 64.6 (95% CI, 63.1 to

66.2) per 1,000,000 person-years and has increased more What This Article Tells Us That Is New

than twofold in adults and tenfold for children since 1995.3 e In 83 cases of patients admitted to intensive care units in

The time course of anaphylaxis can be classified into three Denmark after anaphylaxis, suspected biphasic reactions
occurred in 4 (4.8%) of patients

e The incidence of biphasic reactions was low, 3 out of 4
were considered possible, and only 1 considered a probable

groups: uniphasic, where the patient has a single episode of
symptoms; protracted, where the symptoms take a long time

to resolve despite relevant treatment; and biphasic, where the biphasic allergic reaction

patient has a recurrence of symptoms after a symptom-free

period. biphasic allergic reaction has been reported to be in the
The term biphasic allergic reaction was first described in  range of 1 to 23%.° There is no consensus on the defini-

1984 by Popa and Lerner.’ Since then, the incidence of tion of a biphasic allergic reaction, but mostly it is defined
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as a new reaction occurring within 1 to 72h after the ini-
tial symptoms have resolved, without further exposure to
the trigger.” Biphasic allergic reaction varies in severity from
relatively mild skin symptoms to systemic anaphylaxis with
circulatory collapse and respiratory insufficiency.

The underlying mechanism behind biphasic allergic reac-
tion is unknown, but it is suggested to include various types
of immune responses, large doses of antigen (e.g., IV anti-
biotics), continuous exposure to the allergen (e.g., food in
stomach), inadequate treatment of the initial reaction, lack
of postreaction treatment, or simply just a recurrence of a
temporarily interrupted protracted initial reaction.®?

At present, there is no consensus in international guide-
lines on how long a patient should be observed after ana-
phylaxis, and the recommended observation period varies in
the range of 4 to 24 h, based on the perceived risk of bipha-
sic reactions.>'” Working on the assumption that patients
with the most severe symptoms may be at highest risk of
protracted or biphasic reactions, this study investigated
patients admitted to intensive care units for observation after
anaphylaxis.

This study aimed to determine the incidence, triggers,
symptoms, and treatment of biphasic reactions after anaphy-
laxis in patients admitted to five intensive care units in the
Capital Region of Denmark.

Materials and Methods

Study Design

The study was conducted in 2015 as a retrospective analysis
of medical records of adults and children admitted to five
general intensive care units in the Capital Region of Den-
mark in the period January 1, 2011, to December 31, 2014.
In Denmark, this type of retrospective study does not require
ethical approval, but the required approval was obtained from
the Danish Board of Health to access medical notes without
informed consent from patients with j.nr. 3-3013-1203/1.
Approval was also obtained from the Data Protection Agency
(journal no. 03957 and ID no. HGH-2015-026).

Patients were identified using the search function of the
Critical Information System (Daintel, Denmark), which
was the electronic health record used in the intensive care
units. Because anaphylaxis is a rare occurrence, we chose to
collect data from the longest time period possible from the
introduction of the Critical Information System. Patients
were included if they, as primary or secondary diagnoses,
had either of the International Classification of Diseases,
Tenth Revision diagnoses: anaphylaxis without specifica-
tion DT782 or anaphylaxis by proper administration of the
drug DT8806.

DT782 and DT886 were the only two relevant diagno-
sis codes available for coding in the Critical Information
System.

To retrospectively verify the clinical diagnosis of ana-
phylaxis, the medical records were reviewed by one inves-
tigator (S.H.), using a standardized data registration form.
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All parts of the notes were examined, including physician’s
notes, nursing notes, and the intensive care unit observation
charts with recordings of heart rate, blood pressure, oxygen
saturation, respiratory rate, and other ventilator parameters
in patients on mechanical ventilation. Electronic medication
records were reviewed to identify given interventions. The
definition of anaphylaxis used in this study was based on the
criteria widely used in international guidelines'! (table 1).
Only patients fulfilling these criteria were included for fur-
ther analysis of a possible biphasic allergic reaction. Patients
were excluded if their disease course was so complicated that
the symptoms identifying a biphasic allergic reaction were
impossible to detect.

Study Variables

Data collection for initial reaction and admission to intensive
care unit included data on demographics: age and sex; symp-
toms: hypotension, tachycardia, bradycardia, dyspnea, low
oxygen saturation, stridor, wheezing, laryngeal edema, cya-
nosis, angioedema, rash, urticaria, pruritus, erythema, muco-
sal swelling, syncope, dizziness, nausea, diarrhea, abdominal
pain, vomiting; suspected trigger: medication, venom, food,
etc.; treatment: dose and route of administration of systemic
epinephrine, antihistamines, corticosteroids, epinephrine
inhalation, and IV fluids. It was also noted whether the
patient required intubation and mechanical ventilation; as
well as duration of admission to the intensive care unit and
discharge destination; and 7 days follow-up after discharge
was performed in the electronic health record to ensure that
there was no further contact with a hospital.

Identification of Possible Biphasic Allergic Reactions

To ensure that all potential biphasic allergic reactions were
identified, very broad criteria were used for initial inclusion.
Any charts or notes reporting one or more of the symp-
toms listed in the Study Variables section, occurring after
the initial reaction, were selected. In addition, any poten-
tial intervention for anaphylaxis (IV or inhaled epinephrine,
antihistamine, and steroids), and time delay between the ini-
tial reaction and onset of symptoms were identified. Overall
outcome (i.e., survival or death) was registered 7 days after
the reaction. Information on subsequent allergy investiga-
tions were not available for any of the cases. All incidents
identified on the initial wide screening were analyzed. They
were included, if they fulfilled the following definition of a
biphasic allergic reaction: a new reaction occurring within
1 to 72h after the initial symptoms have resolved, without
further exposure to the triggering cause.

If the definition was fulfilled, the available information
was carefully reviewed to determine if there were other more
likely explanations for the patients symptoms. If this was not
the case, it was planned to classify biphasic allergic reaction
according to severity: mild reactions: skin symptoms only;
or severe reactions: anaphylaxis fulfilling the definition of
anaphylaxis in table 1.
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Table 1. Clinical Criteria for Diagnosing Anaphylaxis

Acute onset of an illness (minutes to several hours) with involve-
ment of the skin, mucosal tissue, or both (e.g., generalized
hives, pruritus or flushing, swollen lips-tongue-uvula)

And at least one of the following:

(a) Respiratory compromise (e.g., dyspnea, wheeze-bronchos-
pasm, stridor, reduced PEF, hypoxemia)

(b) Reduced BP or associated symptoms of end-organ dysfunc-
tion (e.g., hypotonia [collapse], syncope, incontinence)

Modified with permission from Sampson HA, Mufioz-Furlong, A, Campbell,
RL, Adkinson, NF Jr, Bock, SA, Branum, A, Brown, SG, Camargo, CA Jr,
Cydulka, R, Galli, SJ, Gidudu, J, Gruchalla, RS, Harlor, AD Jr, Hepner, DL,
Lewis, LM, Lieberman, PL, Metcalfe, DD, O'Connor, R, Muraro, A, Rud-
man, A, Schmitt, C, Scherrer, D, Simons, FE, Thomas, S, Wood, JP, Decker,
WW: Second symposium on the definition and management of anaphy-
laxis: summary report—second National Institute of Allergy and Infectious
Disease/Food Allergy and Anaphylaxis Network symposium. J Allergy Clin
Immunol 2006.

Statistical Analysis

This study is a descriptive study and descriptive statis-
tics were reported using frequency counts (%) for categori-
cal data, and median and interquartile range for continuous
data in Microsoft Excel for Mac 2011 version 14.7.7.

To estimate the uncertainty in the event rates of bipha-
sic allergic reaction, the 95% CI was given by the normal
approximation method of CI for single proportion of a bino-
mial outcome.

Results

A total of 14,919 patients were admitted to the five intensive
care units over the study period January 1, 2011, to Decem-
ber 31, 2014. Two of these intensive care units only used the
Critical Information System electronic health records for a
shorter period (one from October 1, 2013, and one from
December 1, 2011), and data from these hospitals were reg-
istered from these dates only.

Of the 100 patients with at least one of the diagnosis
codes for anaphylaxis who were included in the study, 17
were excluded after review of the notes: 15 did not fulfill the
definition of anaphylaxis, and it was not possible to assess a
biphasic allergic reaction for two because of a complicated
course of disease (fig. 1).

After the exclusions, 83 incidents of anaphylaxis in 82
patients (four of them children) were included for further anal-
ysis. The incidence of intensive care unit admission for anaphy-
laxis was 83 of 14,919 (0.6%) for the total study population
over the entire study period. There were 46 (56%) female and
36 (44%) male patients, with a median age of 54 yr (interquar-
tile range, 41 to 64). The median duration of intensive care
unit stay was 19h (interquartile range, 9 to 26). Patients with
longer duration of stay typically had several comorbidities and
had been hospitalized before the anaphylactic reaction.

Medication was the most common cause of anaphylaxis
with antibiotics causing the majority of reactions, followed
by x-ray contrast media and chemotherapy. Several antibiot-
ics were suspected triggers: penicillin, piperacillin/tazobac-
tam, cefuroxime, sulfamethizole, amoxicillin/clavulanic acid,
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N=14,919 patients
admitted to the 5
ICUs during the study
period

N=100 patients with
a diagnosis code for
anaphylaxis

.

N=17 excluded

N=83 fulfilled criteria
for anaphylaxis

N=10 at least one
potential allergy
symptom after the
initial reaction had
resolved.

N=6 excluded no
biphasic reaction

N=3 possible
biphasic reaction

N=1 probable
biphasic reaction

Fig. 1. Overview of the inclusion of patients. ICU, intensive
care unit.

trimethoprim, moxifloxacin, meropenem, vancomycin, and
metronidazole. Three types of chemotherapy were suspected
triggers: cetuximab, docetaxel, and carboplatin. lodinated
contrast agents were suspected triggers in 8 patients. Skin
symptoms were reported in the majority of patients and just
more than 50% had either respiratory, circulatory or both
symptoms. A small group of patients had gastrointestinal
symptoms and the suspected trigger was medication for nine
patients, while three had food and two had venom as sus-
pected triggers. Almost all patients received antihistamines
and corticosteroids, and approximately 66 of 83 (80%) were
treated with epinephrine (table 2).

Identification of Potential Biphasic Reactions
Of the 82 patients with 83 initial reactions fulfilling the cri-
teria for anaphylaxis, 10 developed at least one new symptom
after the initial reaction and thus fulfilled the initial broad
criteria used to identify potential cases of biphasic allergic
reaction. On detailed review of the cases it was clear that not
all fulfilled the definition of a biphasic allergic reaction, and
in six patients a biphasic allergic reaction was ruled out. One
patient had recurrence of urticaria after more than 72h, and
one was reexposed to a possible trigger. Two patients had no
asymptomatic period and were instead defined as having a
protracted reaction. Two other patients had transient hypo-
tension without any other symptoms or clinical deteriora-
tion, and no treatment was given.

The four cases where a biphasic allergic reaction could
not be excluded were all mild reactions with skin symptoms
only; thus, there were no cases of biphasic anaphylaxis. After
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Table 2. Suspected Triggers, Symptoms, and Treatment of the
Initial Anaphylactic Reaction

N %
Suspected trigger
Medication 58 70
Antibiotic 26 45
Contrast media 8 14
Chemotherapy 7 12
Others 17 29
Food 13 16
Venom 10 12
Allergy test 1 1
Unknown 1 1
Symptoms
Skin 69 83
Circulatory 48 58
Respiratory 45 54
Gastrointestinal 14 17
Treatment
Antihistamine 82 99
Corticosteroids 80 96
Epinephrine 66 80

detailed review, three cases were concluded to be possible
biphasic allergic reaction and one case was concluded to be
a probable biphasic allergic reaction (see fig. 1 for overview
and appendix for description of the four cases). If all four
cases are included, the incidence of biphasic allergic reaction
in this study is 4 of 83 (4.8%; 95% CI, 1.6 to 12.5), and if
only the probable case is included, the incidence is 1 of 83
(1.2%; 95% CI, 0.1 to 7.4). The mean symptom-free period
was 14h (range, 8 to 36 h) for all four possible and probable
biphasic allergic reactions. One reacted to an allergy skin
prick test, one to a bee sting, one to cetuximab and the last
one reacted to either food or medication.

Discussion

We observed 83 cases of anaphylaxis, giving an incidence
rate of intensive care unit admission for anaphylaxis of 83
0f 14,919 (0.6%) for five general intensive care units during
2011 to 2014.

There were no cases of life-threatening biphasic allergic
reactions fulfilling the definition of anaphylaxis as defined
in table 1, and there were no deaths resulting from biphasic
allergic reaction.

It was concluded that a mild biphasic allergic reaction
may have occurred in 4 of 83 cases (4.8%). However, three
cases had other possible explanations, thus only one case of
a probable biphasic allergic reaction was observed, and the
true incidence could be argued to be 1 of 83 (1.2%). Several
studies have reported incidences around 4 to 5%,'2"18 while
others found a higher incidence.!”?* More recent larger
studies of other patient groups have found incidences closer
to 1.2%,%% or even lower.2® There is so far still conflict-
ing evidence on the incidence of biphasic allergic reaction in
the literature, and there are no previous studies of biphasic
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allergic reaction after admission to intensive care unit after
anaphylaxis.

Common for all four cases was that they were mild,
without life-threatening symptoms and all resolved on treat-
ment with antihistamines and steroids. If these patients had
been discharged, patients would not have experienced severe
consequences, and the symptoms could have been man-
aged at home after relevant information and reassurance was
provided.

The great variation in the reported incidence of bipha-
sic allergic reaction is likely due to varying definitions and
inclusion criteria. Some studies include only severe cases
(e.g., fulfilling definition of anaphylaxis), and others include
all cases ranging from mild to severe without determining
their clinical importance. It is difficult to assess cases ret-
rospectively and other investigators must have faced these
difficulties too. It is clinically difficult to identify biphasic
allergic reaction for several reasons: there is no International
Classification of Diseases, Tenth Revision code for a biphasic
allergic reaction; there are no well-defined guidelines giving
physicians criteria to identify biphasic allergic reaction; and
it is difficult to differentiate between protracted, new, and
biphasic reactions. Relevant differential diagnoses should
also be considered, such as hyperventilation/anxiety or cir-
culatory compromise as a result of septicemia, which are all
relevant in some of the cases in this study.

It seems that there is a decrease in the incidence of bipha-
sic allergic reaction over time, which might be explained by
better diagnosis and treatment of anaphylaxis in recent years.
Almost 66 of 83 (80%) of the patients in this study were
treated with epinephrine, which may contribute to a low
incidence of biphasic allergic reaction.

All four patients with possible or probable biphasic aller-
gic reaction received epinephrine at the initial reaction.
Three out of four patients received more than one dose of
epinephrine, and two received both intramuscular and IV
administration. Several studies have reported that patients
with biphasic allergic reaction often have been treated with
larger doses of epinephrine in the initial phase, which has
been interpreted as a sign of a more severe initial reaction
increasing the risk of biphasic allergic reaction.!*2!:2>2¢ Con-
versely, one study found that less epinephrine was adminis-
tered in patients with biphasic allergic reaction, suggesting
that inadequate treatment of the initial reaction increased
the risk of a biphasic allergic reaction.?

An interesting suggestion for the mechanism behind
some biphasic allergic reaction is that continuous exposure
to the allergen (e.g., food in the stomach) might increase the
risk of developing biphasic allergic reaction. In our study,
almost all patients admitted to the intensive care unit had IV
medication as possible trigger—and not oral medication—
which may also explain the low incidence of biphasic allergic
reaction identified in this study. Only 13 of 83 (16%) of the
patients admitted to the intensive care unit had anaphylaxis
triggered by food.
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In this study, admission to the intensive care unit was
used as a proxy for severe reactions, however, the incidence
of biphasic allergic reaction in this study was not higher than
the incidence reported in recent studies in non—intensive care
unit patients. While this may be due to better treatment of
the initial reaction, the close observation in the intensive care
unit setting provides optimal conditions to discover a bipha-
sic allergic reaction compared to a general medical depart-
ment. This decreases the risk of reactions being overlooked.

It has been suggested that treatment with antihistamines
and corticosteroids play a role in preventing biphasic allergic
reaction, but findings are inconsistent in the literature.?">>=3!
One study found patients with biphasic allergic reaction
more likely to have received corticosteroids for their initial
reaction,”® while others found a significantly lower use of
corticosteroids and H1-antihistamines.!®2°

In this study, all four patients received antihistamines and
corticosteroids for the initial reaction, but there is no record
of continued treatment in the subsequent days.

All four possible and probable biphasic allergic reactions,
in our study, responded to a combination of corticosteroids
and antihistamines. While there is no evidence for a preven-
tative effect of antihistamines and/or corticosteroids, there is
no evidence to the contrary. Future studies should investigate
the role of antihistamines and corticosteroids in the days after
anaphylaxis in preventing recurrence of skin symptoms, once
the effect of initial treatment with antihistamines ceases.

The symptom-free period before a biphasic allergic reac-
tion differs greatly in the literature. Some studies have found
results similar to this study with a mean symptom-free
period of 14h."3? It is conceivable that the true duration is
shorter, because the estimated time for the two patients who
developed symptoms at home (19h in patient number 67
and 36 h in patient number 81) is based on time to readmis-
sion and not time of onset of symptoms.

Information on how long these two patients waited
before seeking hospital and the waiting time before seeing a
doctor is not available.

The symptom-free period has implications for the rec-
ommended observation time after anaphylaxis. It is impor-
tant for optimal patient safety to identify an interval, long
enough to catch the few patients at risk of biphasic allergic
reaction, while avoiding unnecessary hospitalization of the
majority of patients not at risk.

Our study is too small to conclude on optimal obser-
vation time, but in deciding on the observation time, it
is important to carry out a risk assessment of the patients
comorbidity, social circumstances, severity of symptoms and
response to treatment at the initial reaction.

There are several limitations to our study. Data were
collected retrospectively and it is likely that some relevant
patients may have been overlooked. In addition, anaphylaxis
is a clinical diagnosis, which may be difficult to validate ret-
rospectively from available health records, even if a standard-
ized definition is used.
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In the intensive care unit setting, the clinical picture may
be very complex and we excluded two patients because of
difficulties in assessing the clinical situation retrospectively.
Also, even though we had a 7-day follow-up, it is possible that
patients were admitted to a hospital in another region in Den-
mark. Thus, in theory, we may have excluded or overlooked
patients with true biphasic allergic reaction. Also, because of
the retrospective nature of the study, we did not have access to
information about subsequent allergy investigations and thus,
cannot confirm that the reactions were allergic anaphylaxis.

Last, this study investigated only patients admitted to the
intensive care unit, which limits observations to this popula-
tion and findings may not be directly extrapolated to other
populations.

Conclusions

In this study, we observed a low incidence of biphasic reac-
tions in patients admitted to an intensive care unit after ana-
phylaxis, a rate equivalent to that reported in other patient
groups and settings. All cases of biphasic allergic reaction
were mild and responded to antihistamine and corticoste-
roids. There were no cases of biphasic anaphylaxis requiring
epinephrine, and no deaths.

This finding could have implications for the manage-
ment of patients after anaphylaxis and highlights the need
for an evaluation of recommended observation times and
treatment after anaphylaxis, for which there is currently no
consensus.
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Appendix: Description of the Four Possible/
Probable Biphasic Allergic Reactions

Patient Number 9: Possible Biphasic Allergic Reaction
A 51-yr-old female reacted during an allergy skin test. At the ini-
tial reaction she developed redness, flushing, rash, angioedema,
tightness in the throat, and dyspnea. She was treated with 0.3 mg
intramuscularly epinephrine x 2, 2 mg clemastin, and 80 mg pred-
nisolone. 8h later, she developed dyspnea and light chest tightness
during a toilet visit, the doctor treated her with 1 mg clemastin and
40 mg methylprednisolone. She was observed in an intensive care
unit for 25 h and discharged home.

Conclusion: Symptoms might be due to hyperventilation and
anxiety. Biphasic allergic reaction not very likely, but cannot be
ruled out.

Patient Number 81: Possible Biphasic Allergic Reaction
A 57-yr-old female was admitted to an intensive care unit after a
bee sting caused angioedema, urticaria and hypotension (88/52).
She was treated with unknown amount of methylprednisolone,
clemastin, and 0.1 mg epinephrine intravenously. She was observed
for 6h in the intensive care unit and then discharged to home with
25 mg promethazine for after treatment. It is unclear whether the
patient was still symptomatic with urticaria and angioedema, or
asymptomatic when she was discharged. After 36h, she presented
at the emergency department with increasing edema, urticaria, and
an itching arm. She was observed for a few hours and discharged
with 50 mg prednisolone x 1 and 10 mg cetirizine x 1 for 3 days.
Conclusion: Biphasic allergic reaction cannot be ruled out but
protracted reaction more likely.
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Patient Number 67: Possible Biphasic Allergic Reaction
A 32-yr-old male developed anaphylaxis as a result of either food
or medication. At the initial reaction, he had urticaria, itching, red-
ness, and tightness in his throat. He was treated with 0.3 mg epi-
nephrine intramuscularly, an unknown amount of intravenously
epinephrine and epinephrine inhalation, 10 mg by mouth cetirizine,
4mg clemastin intravenously, and 80 mg methylprednisolone. He
was observed for 4h in the intensive care unit and discharged to
another department, from which he was discharged home almost
immediately. He was readmitted 19h after the initial reaction.
The second reaction leading to readmission occurred after intake
of another type of medication. His symptom was urticaria. He was
treated with 2 mg intravenously clemastin, and 80 mg intravenously
methylprednisolone. After the second discharge, he was treated with
50 mg prednisolone x 1 and 10 mg cetirizine x 1 for 3 days.
Conclusion: Biphasic allergic reaction cannot be ruled out but
it is likely, that the patient was exposed to new potential allergen.

Patient Number 42: Possible Biphasic Allergic Reaction
A 69-yr-old male developed anaphylaxis after cetuximab treatment
with the following symptoms: flushing, dizziness, and hypoten-
sion (55/30). He was treated with 0.5 mg intramuscularly plus 5
mcg intravenously epinephrine, 2 mg intravenously clemastin, and
2 x40 mg methylprednisolone. He was observed in the intensive
care unit for 6h and discharged to another medical department.
After approximately 8h, he got urticaria on his elbows and knees,
and was treated with unknown type of antihistamines and 40 mg
methylprednisolone.

Conclusion: Likely biphasic allergic reaction, no other plausible

explanation.
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