Arg Neuropsiquiatr 1999;57(2-B): 361-365

CARBON DIOXIDE INDUCED PANIC ATTACKS
AND SHORT TERM CLONAZEPAM TREATMENT

PRELIMINARY STUDY

ANTONIO EGIDIO NARDI* ALEXANDRE M. VALENCA*, WALTER ZIN**, ISABELLA NASCIMENTO*

ABSTRACT - AIMS: 1. To verify the sensibility of panic patients to amixture of 35% CO2 and 65% O2. 2. To
determineif aten days treatment with clonazepam attenuates the panic attacks induced by the inhalation of 35%
carbon dioxidein panic disorder. METHOD: Werandomly selected six panic disorder subjects, using the Structured
Clinical Interview for DSM-IV. All subjects went double-blindly through an inhalation of 35% CO2 and
compressed gas (atmospheric air) on two occasions. First, at baseline, when they were drug free. Second, after a
10 days clonazepam treatment. RESULTS: Neither at baseline nor after treatment any patient had a panic attack
during compressed gasinhalation. At thefirst test five patients (83.3%) had a severe panic attack with high levels
of subjective anxiety during carbon dioxide inhalation. After 9.6 (+ 3.4) days of clonazepam treatment, only two
(33.3%) patients experienced a mild panic attack. CONCLUSION: This pilot study suggests the efficacy of the
short term clonazepam therapy in attenuating panic attacks and supports the usefulness of the 35% carbon dioxide
challenge test as an analogue method for study the efficacy of anti-panic drugs. Further placebo-controlled
studies to pharmacological treatment are warranted.
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Ataquesde panico induzidos por diéxido de carbono etratamento a curto prazo com clonazepam: estudo
preliminar

RESUMO - OBJETIVOS: 1. Verificar asensibilidade de pacientes com transtorno do pénico ao teste deinalagéo
com mistura de 35% de di6xido de carbono e 65% de oxigénio. 2. Determinar se o tratamento com clonazepam
por periodo de dez dias blogueia ou atenua os ataques de pani co induzidos pelainalagdo da mistura carbogénica,
em pacientes com transtorno do panico. METODOL OGIA: Foram selecionados randomicamente seis pacientes
com transtorno do panico (SCID-1, DSM-1V). Os pacientes foram submetidos de forma duplo-cega a testes de
inalagdo com ar comprimido (gas atmosférico) e didxido de carbono em dois momentos. Primeiro, no inicio do
estudo quando n&o estavam usando nenhumamedi cagdo. Segundo, apds periodo de cercade 10 diasdetratamento
com clonazepam. RESULTADOS: Nenhum paciente apresentou ataques de panico apés a inalagdo de ar
comprimido nos dois dias de testes. No primeiro teste, apos a inalagéo de didxido de carbono, cinco (83,3%)
pacientes tiveram atague de panico intensos, com altos niveis de ansiedade subjetiva. No segundo teste, apds 9,6
( 3,4) dias de tratamento com clonazepam, apenas dois (33,3%) pacientes experimentaram ataque de panico, de
intensidadeleve. CONCLUSAO: Esteestudo inicial sugereaeficaciado tratamento acurto prazo com clonazepam
em bloquear ou atenuar ataques de panico induzidos pelo didxido de carbono e reforga a utilidade deste teste
como um método analogo para o estudo da eficacia de drogas anti-panico. S80 necessérios outros estudos
controlados, com placebo e tratamento farmacol dgico.

PALAVRAS-CHAVE: ataques de panico, transtorno do panico, clonazepam, diéxido de carbono.

The panic attack induced by carbon dioxide challengetest produces physical symptomswhich
arevery similar to spontaneous panic attacks'3. The two most common methods used arethe prolonged
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(15 minutes) inhalation of 5% CO2 and the one or two vital capacity inhalation of 35% CO2 and
65% O2. The 35% CO2 technique was found to differentiate between panic disorder patients and
normals’, displaying enough specificity for panic disorder®. Carbon dioxide induced panic attacks
closely resemble the kind patients with panic disorder experience outside the laboratory®®, and
therefore carbon dioxide panic seems avalid analog of spontaneous panic attacks. According to one
model?, panic patients may have hypersensitive carbon dioxide chemoreceptorsin thebrain. Increasing
the inhaled CO2 concentration triggers these hypersensitive receptors, causing an inappropriatelly
prolonged phase of hyperventilation, followed by a panic attack. According to other theory®%, this
mechanism may be one of several to trigger a“false suffocation alarm”and induce a panic attack.

The effect of antipanic drus on the anxiogenic response to 35% CO2 may help to elucidate
the mechanism of CO2-induced panic attacks™*2. It isimportant to determine if pretreatment with
antipanic drugs would alter the anxiogenic response to CO2.

The present study examines the short term (10 days) effects of clonazepam on 35% CO2
challengetest in panic disorder patients. Thisisthefirst report on the 35% CO2 model in which the
carbon dioxide vulnerability of panic patientson ashort term regimen with clonazepam isinvestigated.

METHOD

We randomly selected six panic disorder subjects with agoraphobia . The diagnosis was obtained using
the Structured Clinical Interview!® for DSM-1V4. They gave a voluntary written inform consent for their
participation in this study. The protocol was approved by our local Ethical Committee.

To participate the subjects were required to be between the ages of 18 and 55, report at least three panic
attacksin the last two consecutive weeks before the first challenge test day. They should be free of psychotropic
drugs for one week and test negative for benzodiazepines and barbiturates in the urine. All patients underwent a
physical examination and |aboratory teststo ensure they were healthy enough to participatein aCO2 challengetest.

All six subjets underwent inhal ation of 35% CO2 on two occasions. First, at baseline when they were drug
free. Second, after a ten days clonazepam therapy. The subjects were informed the test could cause sinus head
pressure, dizziness, or amild headache and that the symptomswould be quickly relieved when thetest wasfinished.

In order to practice the challenge procedure and to decrease any antecipatory anxiety, subjects were
asked to exhale as fully as possible, place the mask on their face, take afast vital capacity breath of compressed
air (amospheric air) , hold their breath for 10 seconds and exhale. Immediately after, they were asked to repeat
the fast vital capacity breath and hold it again.

After 30 minutes they repeated the whole procedure using a gas composed of 35% CO2 and 65%
oxygen. The patients were blind to the both compositions of the gas: first, compressed air (“placebo”) and,
second, 35% CO2 mixture.

To measure the baseline anxiety level, subjects were asked before the compressed air test and the 35%
CO2 challenge to complete the Subjective Units of Disturbance Scale (SUDS), a semiquantitative evaluation
method ranging from 0 = no anxiety to 10 = the maximum anxiety*4, and the Diagnostic Symptom Questionnaire®
adapted for DSM-1V* in which the presence and level of disconfort of panic symptoms experienced after the
inhalationswererated on a0-4 point scale ( 0= none, 4 = very severe). TheHamilton Scalefor Anxiety (HAMA)*®
and theClinical Global Impression (CGl) were also done at first test day. On the basis of the Diagnostic Symptom
Questionnaire, a CO2-induced panic attack was defined as the following: 1) four or more DSM-IV panic attack
symptoms; 2) at least one DSM-IV cognitive panic symptom (i.e. fear of dying, losing control, or going crazy);
3) sensation of panic or fear, resembling real-life panic attacks; and 4) an agreement of two medical doctors.

After the first test, all the patients started treatment with 2 mg/day of clonazepam. Only one patient did
not stand the fixed dose due to side effects (somnolence) and it was reduced to 1mg/day. The mean treatment
period was 9.6 (+3.4) days. The respiratory tests and scales were repeated after the period of treatment. The
second tests were taken about twelve hours after the last dose of clonazepam.

RESULTS

The patients were five women and one man with a mean age of 33.5 (£7.2) years. Neither at
the baseline nor after treatment any patient had a panic attack with compressed gas. Interestingly, at
baseline and after treatment the antecipatory anxiety - SUDSY - was higher before this procedure
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Table 1. Tests results for each patient before and after treatment.

Peatients Baseline After treatment
compressed air CO2 compressed air CO2

A Panic attack No Yes No No
SUDS before 5 zero 1
SUDS after zero 9 zero 6
HAMA 35 22
Cal 6 3

B Panic attack No Yes No Yes
SUDS before 4 zero zero zero
SUDS after zero 10 zero 9
HAMA 30 15
CaGl 6 2

C Panic attack No Yes No No
SUDS before 5 2 zero zero
SUDS after zero 10 1 4
HAMA 32
Cal 5

D Panic attack No Yes No No
SUDS before 5 3 zero 2
SUDS after 8 10 zero zero
HAMA 21 8
CaGl 5 3

E Panic attack No No No No
SUDS before zero zero zero zero
SUDS after zero zero zero zero
HAMA 17 12
Cal 6 2

F Panic attack No Yes No Yes
SUDS before 2 2 zero 1
SUDS after 2 10 zero
HAMA 17 4
CaGl 6 3

UDS Subjective Unitsof Disturbance Scale; HAMA, Hamilton Scalefor Anxiety; CGl, Clinical Global Impression.

than before the 35% CO2 challenge. It might be that the high antecipatory anxiety was due to the
unknown test. After the asymptomatic reaction to compressed air it decreased (Table 1). So it had no
effect on 35% CO2 challenge test.

Antecipatory anxiety was not related to 35% CO2 induced panic attack. At basdline, only one
patient did not have a panic attack after the 35% CO2 challenge and five (83.3%) had a severe panic
attack. After treatment, just two (33.3%) patients had amild panic attack with 35% CO2 mixture (Table
1) . One of these patients took just 1mg/day of clonazepam due to adverse event. The HAMA
demonstrated the anxiety level also decreased after clonazepam treatment (baseline; 25.3+8.0 ; after
treatment: 11.3+6.5) (Table 1).
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The patients were better of the anxiety symptoms and of the frequency and intensity of
spontaneous panic attacks after the period of treatment (decrease in HAMA and Clinical Global
Impression (Table 1).

DISCUSSION

Theresultsof the current study indicate that short term administration of clonazepam reduces
anxiety and panic attacks evoked by inhalation of 35% CO2. This finding is consistent with the
observation that acute® and long term® alprazolam treatment and 5-week treatment with
clonazepam'®! are effective in reducing CO2 induced panic attacks. Perhaps the most essential
part in every CO2 study is the criteria used to define laboratory panic attacks and the CO2
concentrations. Only studies with the acute response to alprazolam® and the 5-week treatment
with clonazepam?® used the 35% CO2 concentration.

The definition of a panic attack utilized in this study was essential for the concordance in
every case. Perhapsin alarger samplethe difficulty in agreement between the raters can be decreased
by a clinical method with panic attack and increased anxiety criteria.

Alprazolam’ and clonazepam?® are efficaciousdrugsfor thetreatment of panic disorder and mostly
studied in association with CO2 provoked panic attacks. The chronic administration (11 weeks) of
dprazolam (mean dose 3.1 mg) to eight panic disorder patients has been reported to attenuate the
anxiety induced by 5% CO2 inhalation®. A single dose of alprazolam (1 mg) as a pretreatment reduced
anxiety and panic provoked by the inhalation of 35% CO2 in patients with panic disorders.

A significant reduction in 35% CO2 vulnerability was observed in ten panic disorder patients
after a 5-week treatment with clonazepam?® - mean dose 2.1 mg/day. Thereis aso a case report™ of a
30-year-old woman with panic disorder and phobic avoidance who responded partially to treatment
with alprazolam but recovered fully while receiving clonazepam. After 5 weeks of alprazolam she had
till spontaneous panic attacks but not after a 8-weeks treatment with clonazepam. At this moment she
aso underwent a 5% CO2 chdlange test and had no panic attack. Studies with benzodiazepines in
provoked panic attacks may be useful asin manyanxiety units panic disorder patients use benzodiazepines
onan as-needed basi sin phobic panic-provoking situationsthat woul d be expected to otherwise evoke anxiety.

Some theories have been developed over the years to account for the diverse manifestations of
panic disorder'”8, To place them in perspective, it isimportant to examine themin the light of clinical
observations and available laboratory data*®. 35% CO2 challenge test is an interesting neurobiologic
probe into the pathophysiology of panic anxiety and anideal controlled setting for the observation and
experimental manipulation of different components of panic in a controlled setting. It is possible that
CO2ismerely oneway totrigger aconditioned hypersensitiveresponsein patientswith panic disorders.

CONCLUSION

Basic and clinical research on the mechanism of the anxiogenic effect of CO2 may help
€elucidate the neurobiol ogic vulnerability of panic disorder patients and may |ead to the devel opment
of more specific and effective treatments. Further studies on this topic are warranted as there are
some limitations in our study: the sample was very small and it was not a placebo-controlled trial.
However, the present pilot study suggests that the panicogenic effect of 35% CO2 is significantly
attenuated after 10 days treatment period with clonazepam.
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