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Abstract. Myocarditis occurs more frequently during clozapine (CLZ) administration
than during treatment with other antipsychotic drugs (APs). In this observational study, we
transversally screened outpatients for myocarditis by comparing a CLZ group of 132 subjects,
with a non-CLZ group taking other APs (n = 371) only, and in 21 CLZ-treated patients and 18
subjects treated with other APs who had been followed for more than one year. The protocol
included a) assessment of symptoms such as dyspnea, tachycardia, chest discomfort, fever,
cough, and edema, b) blood pressure and heart auscultation; ¢) a standard electrocardiogram
after a 5-minute rest, d) white cell count, and qualitative determination of troponin I, crea-
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tine-kinase-MB and myoglobin, and e) a cardiologist evaluation of subjects with suspected
myocarditis. Only one case of myocarditis was detected, providing an approximation of the
frequency of myocarditis of 1.6% in the first month of treatment. This was a 30-year-old man
with schizophrenia who developed symptoms at day 6 after starting a treatment with 200 mg of
CLZ a day without titration. Myocarditis was not observed during prolonged CLZ or other AP
administration. These results support the proposal of starting CLZ treatment with a low dose
and the feasibility of a simple protocol for myocarditis detection in psychiatry primary care.

Miocarditis inducida por clozapina durante la
evaluacion observacional, transversal
longitudinal: comparacmn con otros
antipsicoticos en ambientes naturalisticos.

Invest Clin 2016; 57(4): 352 - 363
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Resumen. El desarrollo de miocarditis ocurre con mas frecuencia durante el tratamiento
con clozapina (CLZ) que durante el uso de otros antipsicoticos (APs). En el presente estudio
observacional evaluamos la presencia de miocarditis mediante un protocolo transversal compa-
rando 132 sujetos tratados con CLZ con 371 pacientes tratados con otro AP, y en 21 sujetos tra-
tados con CLZ y 18 pacientes tratados con otro AP en un protocolo longitudinal mayor 1 afio de
duracion. La evaluacion incluyd: a) deteccion de sintomas como disnea, taquicardia, malestar
toracico, fiebre, tos y edema; b) presion arterial y auscultacion cardiaca; c) electrocardiograma
estandar luego de un reposo de 5 minutos; d) contaje de globulos blancos y determinacion cuali-
tativa de troponina I, creatin-kinasa-MB y mioglobina, y e) evaluacion por un cardiélogo en su-
jetos sospechosos para miocarditis. Detectamos un solo caso de miocarditis, lo que permite una
aproximacion sobre la frecuencia de miocarditis de 1,6 % durante el primer mes de tratamiento.
Se trat6 de un sujeto masculino con esquizofrenia que desarrolld sintomas durante el dia 6 des-
pués de haber iniciado el tratamiento con CLZ a la dosis de 200 mg por dia sin titulaciéon. No
se detectaron sujetos sospechosos de miocarditis durante el tratamiento prolongado con CLZ u
otro AP. Estos resultados sustentan la recomendacion de comenzar el tratamiento con clozapina
a dosis bajas, y la factibilidad de utilizar un protocolo sencillo para detectar miocarditis en la
atencion psiquiatrica primaria.
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INTRODUCTION (APs) (1). Even though the clinical relevance of

this association was established by Kilian et al.,

Myocarditis occurs more frequently during in 1999 (2), the interest of the medical commu-

clozapine (CLZ) administration than with any nity on this topic has increased considerably in
other typical or atypical antipsychotic drugs the last few years.
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The incidence of CLZ-associated myocardi-
tis is controversial, with values of around 3% in
Australia and of <1% elsewhere (3-7). In any
case, these values are considerably higher than
the estimated incidence of all types of myocar-
ditis, which ranges from 0.0003 to 0.01% (6,7).
No studies on this subject in Venezuelan popu-
lations have been published.

The difference in the prevalence of CLZ-as-
sociated myocarditis between Australia and
other countries has been attributed to greater
genetic susceptibility, inadequate dose titration,
advanced age in the CLZ-treated Australian po-
pulation and high case ascertainment (6). None
of this explanations has been definitively ruled
out, but Ronaldson et al., (6) proposed that the
last one (high case ascertainment) appeared to
be the most plausible.

Myocarditis may be acute or chronic, lo-
cal or diffused in the myocardium (8). It may
display minimal symptoms that can be easily
overlooked or confused with signs of infec-
tious illness and mild CLZ side effects, such as
mild fever and tachycardia, or it can have a le-
thal course. Moreover, acute myocarditis may
evolve to a chronic stage of cardiomyopathy.
Diagnosing myocarditis in psychiatric patients
is complex and requires considering diverse
etiologies, mostly infectious, but it can also be
associated with toxins, drug-induced hypersen-
sitivity or autoimmune activation (1).

The risk of CLZ-associated myocarditis is
higher at the beginning of the treatment. In a re-
view of 59 cases (6), myocarditis developed in
54% of the patients within the first three weeks
after starting the treatment (range: 4-21 days),
and 81% of the cases developed within the first
three months. By contrast, only one among tho-
se 59 cases developed myocarditis after prolon-
ged (8 years) CLZ administration (9).

The rate of CLZ titration after starting the
treatment appears to influence the risk of myo-
carditis. Ronaldson et al., (10) found that such

a risk increased by 26% for each additional 250
mg of CLZ administered in the first nine days
of drug titration. However, Ifteni et al., (11,12)
did not report a single case of myocarditis in
two studies using fast CLZ titration, involving
either patients with schizophrenia or with treat-
ment-refractory bipolar disorder.

Considering drug interactions, Ronaldson et
al., (10) found that the concomitant use of val-
proate doubled the risk of myocarditis, and each
successive decade increased the chance of deve-
loping myocarditis in 31%. Concomitant use of
serotonin reuptake inhibitors also increased the
risk of myocarditis (7).

The rate of CLZ-related-myocarditis in Ve-
nezuelan patients is unknown. Besides, in this
country there is no formal consensus about CLZ
dosage at different periods of the drug adminis-
tration. However, our research group has recom-
mended starting treatment with low CLZ doses,
whenever this is possible (4).

In this observational study, we screened for
myocarditis in two naturalistic settings: 1) a
cross-sectional assessment of patients receiving
prolonged CLZ or other AP administration, and
2) a group of subjects who started CLZ or any
other AP treatment and who had been followed
for over one year.

PATIENTS AND METHODS

Subjects

This was an observational study conducted
in a non-probabilistic sample of out- and inpa-
tients, including all the CLZ-treated subjects at
two Venezuelan psychiatric institutions: the Cen-
ter for Attention of Patients with Schizophrenia
and their Families (Centro para la atencion del
paciente esquizofrénico y su familia, CATES-
FAM, Maracaibo, Zulia) and the Psychiatry and
Psychology Unit (Unidad Andina de Psiquiatria
y Psicologia, Merida Clinic, Mérida) between
January 2014 and May 2015. The control group
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consisted of subjects receiving acute or chronic
treatment with other APs. The Ethics Commi-
ttees from CATESFAM (Maracaibo) and from
La Universidad de los Andes (Mérida) approved
the protocol. Patients or the responsible care-
taker signed an informed consent of voluntary
participation. The psychiatric diagnoses were
conducted according to the DSM-IV-TR criteria
(13).

The subjects were evaluated during their
regular appointments in their respective insti-
tutions and were referred by their treating psy-
chiatrist. As an observational protocol (14), the
research team did not impose any specific treat-
ment or dose on any patient, and did not dis-
criminate by medication brand name. Patients
directly purchased clozapine from Novartis Ve-
nezuela.

The inclusion criteria were: 1) voluntary
participation in the study, and 2) to be under-
going acute (< 4 weeks) or chronic treatment (>
4 weeks) for any medical condition requiring
CLZ or any other AP. This time-set was desig-
ned to encompass the period of highest risk for
myocarditis (6). In the case of CLZ, it implied
numerous off-label indications.

Subjects with infectious illnesses, with
known heart diseases such as myocardial in-
farction, cardiomyopathy or valve dysfunction,
or patients under chemotherapy were excluded.

Procedure

The study had two arms that were organized
after data collection (Table 1). The cross-sectio-
nal one consisted of patients assessed in a single
occasion at different times after starting CLZ or
other AP treatments. The follow-up group con-
sisted of subjects evaluated several times after
starting any of the above-mentioned treatments.

The following information was requested
from patients and/or care-takers: demographic
data, psychiatric and medical diagnoses, past
and current psychopharmacological treatment,

and physical disease symptoms, such as fever,
cough, dyspnea, chest/abdominal discomfort
or pain, and lower extremity edema. A physical
examination was performed by the treating phy-
sician, usually a primary-care psychiatrist who
focused on blood pressure, heart rate, body tem-
perature, lung congestion, and abnormal heart
sounds.

A standard electrocardiogram (ECG) was
recorded after a 5S-minute resting period. A peri-
pheral venous blood sample was then obtained
for white blood count and qualitative troponin
I determination. Troponin I was only qualita-
tively assessed (Cardiac Triple Test, Humasis
Co., Ltd). This test has sensitivity and specifi-
city of 95% and 97%, respectively, compared to
quantitative evaluation. The test also screens for
creatine kinase isoenzyme-MB (CK-MB) (sen-
sitivity 98%, specificity 97%) and myoglobin
(sensitivity > 99%, specificity 90%).

Furthermore, any subject with persistent ta-
chycardia, chest discomfort, fever, positive tro-
ponin I and/or CK-MB, abnormal ECG (inver-
ted wave, elevated/depressed ST segment) was
followed and assessed by a cardiologist who
conducted an exhaustive clinical and labora-
tory examination when necessary, including an
echocardiogram. Major criteria for the diagno-
sis of myocarditis were positive troponin I and
EEG abnormalities, such as T wave inversion
and/or ST interval elevation or depression.

Our protocol did not include the routine eva-
luation of liver or kidney function

ECG quality assessment

Twenty randomly selected ECGs from pa-
tients with a negative diagnosis of myocarditis
and the ECG of the single positive subject were
also analyzed by a specialist in Internal Medici-
ne who was blind to the pharmacological treat-
ments. In all the cases, his analyses agreed with
the psychiatrist’s electrocardiographic diagno-
ses.
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RESULTS

Demographic and clinical informa-
tion

The whole sample consisted of 153
CLZ-treated subjects (2 inpatients) and 389
subjects (19 inpatients) receiving other APs
(Table I). The CLZ group comprised more
subjects with schizophrenia than the Other AP
group (p = 0.000), and the gender distribution
did not differ between both treatment groups
(p = 0.3). Women were significantly older than

males in both the CLZ and Other AP groups (p
= 0.000) (Table II). No case of neutropenia or
agranulocytosis was detected.

Cross-sectional arm

The CLZ group consisted of 132 patients,
104 (79%) of which were on monotherapy with
CLZ. The remaining 28 subjects (21%) also re-
ceived other APs. The non-CLZ group consisted
of 371 patients treated with other APs (Table I).
The type of other AP in both treatment groups is
described in Table III.

TABLE 1
STUDY DESCRIPTION

Cross-sectional arm (*)

Treatment
(number of subjects)

Number of subjects and daily dose in parenthesis
Time after starting treatment

Total number of samples

<1 month I month-1 year > ] year
Clozapine (n=132) 43 12 77 132
(33.2+30.4) (109.3+116.7) (143.0+93.9)
Other APs (n =371) 177 119 75
(5.6 £5.0) (7.3£9.9) (7.2+6.5) 371
Follow-up arm (**)
Clozapine (n =21) 21 18 7 46
(59.8£66.9) (49.9+43.1) (116.1£138.2)
Other APs (n = 18) 12 14 7 33
(6.6 £6.4) (6.1+7.6) (3.4+1.6)

(*) Each subject was evaluated on a single occasion. (**) Each subject was evaluated on at least two
ocassions. The clozapine daily dose is expressed as mg/day. The Other AP group daily dose is expressed

as olanzapine equivalents.

Range of time in treatment after 1 year: cross sectional arm: clozapine group: 1-22 years.
Other APs group: 1-25 years; follow-up arm: clozapine group: 1.07-3.0 y; other AP group: 1.4-2.58 years.
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TABLE 11
DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
Treatment Diagnosis Gender Mean age + SD years
n (%) (a) n (%)(b) [range] (c)

Schizophrenia 63 (41.2)

Clozapine Female 76 (49.7) 52.7 £19.4 [7-87] (*)
n=153 Bipolar disorder 20 (13.1)
Other 70 (45.8) Male 77 (50.3) | 42.5+14.9[16-85]
Schizophrenia 33 (8.5)
Other antipsychotics Female 214 (55.1) | 49.5 + 17.8 [8-89] (*)
n =389 Bipolar disorder 91 (23.4)

Other 265 (68.1)

Male 175 (44.9) 37.9+ 16.7 [7-86]

SD: standard deviation.

CLZ vs. Other AP group: (a) 42 (2) = 82.5, p=0.000; (b) 2 (1) =0.1,p=0.3;
CLZ and Other AP in a single analysis: (c) = f (3, 540) =20, p = 0.000:
(*) = significantly higher than the male groups, p < 0.01.

Follow-up arm

The CLZ group consisted of 21 patients
and the non-CLZ included 18 subjects. All the
CLZ-treated patients were evaluated within the
first month after starting the treatment. During
this period no extra-cardiovascular side effects
were reported. Eighteen subjects were re-eva-
luated between one month and one year af-
ter starting the treatment, and 7 subjects were
re-evaluated after one year. From the 18 patients
in the non-CLZ or other AP group, 12 were
evaluated during the first month, 14 between
one month, and one year and 7 after one year
(Table I).

Three patients in the CLZ group (14 %)
were also treated with other APs: 2 were taking
aripiprazole and 1 received levomepromazine.

Diagnoses of myocarditis

Only one subject qualified as positive for
myocarditis. This was a 30 year-old- man with
schizophrenia who was receiving CLZ 200 mg/
day without titration as a single treatment for a
severe psychotic episode. He had been treated
with that CLZ dose for 10 years, but he reques-
ted his treatment to be changed against the opi-
nion of his treating physician. He remained un-
der olanzapine (10 mg/day) and clonazepam (2
mg/day) administration for 6 months, but CLZ
had to be administered again due to a severe
relapse. The patient developed mild dyspnea
and chest discomfort at day 6 without fever. At
day 7, positive troponin I, ST segment eleva-
tion, normal c-reactive protein (CRP) and eosi-
nophil count, negative CK-MB and myoglobin
and normal chest X-ray were observed. CLZ
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was withdrawn, and the symptoms improved
within the next 24 hours. Troponin I remained
positive until day 12. An echocardiogram and
an exhaustive clinical evaluation conducted by
a cardiologist were normal at day 15. This case
is described elsewhere in detail (16). No other
case of myocarditis was detected at any period
in any of the two treatment groups.

The first three weeks after starting CLZ
treatment appear to be the period of highest risk
for myocarditis (6), and such a risk seems to be
proportional to the CLZ dose and to the simul-
taneous use of drugs, such as valproate (10). We
thus conducted a detailed analysis during the
first month of treatment (Table IV). The subject
who developed myocarditis was the only patient
who was evaluated twice in the first week of
treatment. He also was the only patient who had
received the highest dose (200 mg/day) of CLZ
from the beginning of the treatment.

The CLZ doses in the whole sample were
as follows: <25 mg/day (60% of patients), 25-

50 mg/day (25 % of patients), 75 mg/day (3.3%
of patients), and 100-200 mg/day (11.6% of pa-
tients). Valproate (250 mg/day) was used only
in one CLZ-treated subject with schizophrenia.

DISCUSSION

Clozapine is approved for treatment-resis-
tant schizophrenia, very often in severely ag-
gressive and disturbed subjects (17). However,
CLZ is also used for off-label indications, such
as bipolar disorder (18), polydipsia and severe
aggressive behavior and behavioral disorders in
subjects with intellectual disability (19). Hence,
CLZ is a key drug in psychiatric therapeutics,
whose safety is of primary interest for clinicians.

Frequency of myocarditis

Only one patient out of 64 evaluated du-
ring the first month of CLZ administration was
positive for myocarditis. By integrating the
cross-sectional and the follow-up groups, this

TABLE III
TYPE OF OTHER ANTIPSYCHOTIC IN THE CROSS-SECTIONAL ARM
Type of antipsychotic drug Clozapine group Other antipsychotic-drug
n (%) group n (%)
Olanzapine 0 101 (27.2)
Quetiapine 7 (25.0) 97 (26.1)
Risperidone 13 (46.4) 142 (38.2)
Ziprazidone 1(3.6) 1(0.3)
Aripiprazole 0 5(1.4)
Paliperidone 1(3.6) 5(1.4)
Typical antipsychotics 6(21.4) 2(0.5)
Combmgtlon of gtyplcal 0 18 (4.9)
antipsychotics
Total 28 (100) 371 (100)
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TABLE 1V
DAILY AND CUMULATIVE DOSES OF CLOZAPINE OR OTHER
ANTIPSYCHOTICS DURING THE FIRST FOUR WEEKS OF TREATMENT

Treatment Week Number of Daily dose Accumulated dose
subjects (mean + SD, range) (mean + SD, range)
1 6 87+79;13-200 (a) | 611 +554; 88-1400 (a)
Clozapine 37+£18;13-50 (b) | 261 +124;88-350 (b)
(n=60) 2 7 45 £20; 13-75 625 + 283; 175-1050
3 25 26 £27;6-100 552 +563; 131-2100
4 22 35+31;6-100 992 + 868;,175-2800
Other 1 4 6+ 3;3-10 42 +23;23-70
antipsychotics 2 22 8+7;3-23 117 £93; 35-327
(n=190) 3 87 6+5;1-28 121 + 103; 14-595
4 77 5+5;0.3-20.0 137 + 134;, 9-560

Each subject was assessed on a single occasion, except the positive patient for myocarditis who was asses-

sed twice in the first week.
SD = standard deviations.

Clozapine dose is expressed in milligrams; the other AP dose represents olanzapine equivalents (15).
(a,b) Including or excluding the case positive for myocarditis who received a clozapine dose of 200 mg/day

represents a value of 1.6 % as an approximation
to the frequency of CLZ-associated myocarditis
in the first 30 days of treatment. A pre-treatment
evaluation was not conducted in any treatment
group. This, along with the relatively small sam-
ple size in the first-month administration CLZ
group, weakens the strength of this result.

In this study, we also screened for myocardi-
tis after one month of treatment in 89 CLZ-trea-
ted subjects in the cross-sectional branch, and
we also retested the whole group of 21 subjects
in the follow-up group. Moreover, we screened
389 patients treated with other APs at different
periods of time after beginning the treatment,
and we retested 18 subjects in the follow-up
branch. To our knowledge, this is the first study

that screened for myocarditis during prolonged
CLZ or other AP treatment, and not a single case
was detected.

Titration of CLZ administration
Interestingly, the only positive case of myo-
carditis was found in a subject who started his
CLZ treatment with a relatively high dose of
200 mg without titration. His myocarditis was
mild and transient and did not require any spe-
cific intervention apart from CLZ withdrawal.
The safety of rapid CLZ dose titration at the
beginning of the treatment is a controversial is-
sue. On the one hand, the Dutch guidelines (20)
and the pharmacokinetic guidelines (21) recom-
mend CLZ doses of 6.2-25 mg on the first day
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with progressive increments to no more than 200
mg/day by the end of the second week of treat-
ment and to 300 mg/day by the end of the third
treatment week. In Australia, Ronaldson et al.,
(10) also recommend CLZ titration. Specifica-
lly, these authors reported that cumulative CLZ
doses above 920 mg during the first 1-9 days
of treatment doubled the risk of myocarditis
compared to cumulative CLZ doses lower than
500 mg (adjusted OR 2.31; 95% CI 0.98-5.48;
p=0.06). Besides, according to these authors,
each additional 250 mg of CLZ over days 1-9
increased the risk of myocarditis by 26% (adjus-
ted OR 1.26; 95% CI 1.02—1.55; p=0.03). In our
study, a cumulative dose above 925 mg was ad-
ministered only in the fourth week of treatment.
Hence, the majority of our patients started the
treatment at a relatively safe CLZ dose.

Other research groups advocate for high
CLZ doses from the beginning of the treatment.
In their two research studies conducted in Ro-
mania, Ifteni et al., (11,12) administered high
doses of CLZ from the start of the treatment. In
their first study, they treated 111 patients with
severe schizophrenia, 73 with previous exposu-
re to CLZ and 38 CLZ-naive subjects. The ave-
rage CLZ dose during the first 24 h was 129 +
75 mg (range 25400 mg). An adequate symp-
tom control was obtained on average with 371.9
+ 181.2 mg/day after 5.1 + 4.0 days. In the se-
cond study, the authors compared two protocols
in treatment-refractory bipolar disorder. In one
protocol, CLZ was started at 25 mg followed
by 25-50 mg as needed every 6h (maximum =
100mg/day) on day 1, followed by increases of
25-100mg/day. In the other protocol, CLZ was
administered as 25 mg in day 1, followed by in-
creases of 25-50 mg/day. Not a single case of
myocarditis was reported in any of these studies.

Our naturalistic study reflects the typical
CLZ use at our two institutions. Almost half
(46%) of the CLZ-treated patients had diag-
noses other than schizophrenia with extreme

age ranges from a 7-year-old child with severe
autism disorder to an 87-year-old patient with
dementia. With such clinical diversity, a single
protocol for all CLZ users would be inappro-
priate.

Diagnosing myocarditis

The fact that the only patient who develo-
ped myocarditis did not display eosinophilia
and that his CRP and CK-MB were negative
raise the issue of CLZ-associated myocarditis
heterogeneity, as also emphasized by other au-
thors (5,22-26). This drug-associated toxicity
has been generally related to an acute, Ig-E me-
diated, type I immune reaction at the beginning
of the treatment (5,22-24). However, the power
of individual diagnostic variables in diagnosing
CLZ-associated myocarditis is controversial
(22-24).

Preliminary evidence, mainly from animal
studies, suggests a direct CLZ cardiovascular
toxicity as an additional mechanism. Catechola-
mine-associated myocardial inflammation may
be one of those putative mechanisms since, in
a murine model the degree of myocardial in-
flammation significantly correlates with CLZ
dose and blood catecholamine levels (25). The
relevance of catecholamine-mediated toxicity
and its relationship to oxidative stress and other
immunological pathways in CLZ-induced heart
inflammation needs further clarification (26). In
any case, the possible involvement of catechola-
mines opens the possibility of prevention or ear-
ly treatment of CLZ-induced myocarditis with
beta-adrenergic blocking agents or angiotensin
converting inhibitors (16) in selected patients.

The extension of myocardial inflammation
may also influence the type and magnitude of
laboratory abnormalities (8). Hence, in mild and
transient myocarditis, a smaller diversity and
severity of the test abnormalities are expected
than in more severe cases.

Investigacion Clinica 57(4): 2016
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Use of clozapine in low-income
settings

Experts recommend screening for myo-
carditis during CLZ administration without
necessarily implementing mandatory, sophisti-
cated, and, therefore, expensive protocols (5).
Otherwise, low-income patients and those at-
tended at public institutions could be denied a
potentially life-saving treatment.

Ronaldson et al., (27) recommend obtaining
baseline troponin I/T, CRP and echocardiogra-
phy, and monitoring troponin and CRP on days
7, 14, 21 and 28. We contend that such a proto-
col is adequate for specialized CLZ clinics whe-
re follow-ups can be optimally achieved. The
problem is that such clinics are rare not only in
Venezuela but also all over Latin America, and
perhaps, all over the developing world, too.

This is why we followed a simplified pro-
tocol that could be conducted at least one time
during the first month of CLZ administration,
including clinical examination, ECG, troponin
and white blood cell count. This procedure can
be realistically implemented in our populations,
particularly in economically-deprived ones. The
clinical examination proposed here can be con-
ducted by a general physician or by the treating
psychiatrist. The ECG can be interpreted by the
primary physician as well. What is more, the
white cell count and the qualitative enzyme tests
require minimal technological support. Patients
and caretakers should be instructed as well to
monitor symptoms associated with myocarditis
such as fever, chest discomfort and tachycardia,
which would require additional evaluations.

Strengths and limitations

Our study has the limitation that the fo-
llow-up sample size is very small, and so we
cannot be confident from our data that myo-
carditis doesn’t occur after the first 4 weeks of
clozapine. All the subjects were evaluated for
myocarditis at least on one occasion during the

first month of CLZ administration. Even though
the patients were instructed to report myocar-
ditis-associated symptoms, we cannot rule out
that some cases could have been detected with
a more rigorous protocol, for example, by con-
ducting several evaluations within the first four
weeks.

Other limitations were that it was not possi-
ble to evaluate the patients at baseline and that
the cross-sectional protocol in most subjects
may not allow the detection of brief and mild
myocarditis or any other subclinical myocar-
dium dysfunction (28). This limitation weakens
the strength of our conclusion regarding the
approximate value of myocarditis incidence. Fi-
nally, most of our patients started with low do-
ses of CLZ. Hence, the myocarditis incidence
reported here may differ from that of patients
who start their treatment with high doses of
CLZ.

The strength of this study is that it has used
a uniform and sensitive testing procedure in na-
turalistic settings with a relatively large sample
size in the cross-sectional group.

In conclusion, in agreement with studies
conducted in other countries, the risk of myo-
carditis seems to be restricted to the first weeks
of treatment, and it may be detected by a simple
protocol. We plan to apply the procedure herein
described at other Venezuelan institutions in or-
der to increase the sample size and explore other
risk factors.

We found one case only of myocarditis
during the first month of CLZ administration,
which represents a frequency of 1.6%. This po-
sitive subject had not received CLZ titration and
he had started his treatment with relatively high
doses of CLZ (200mg/day). Not a single case of
myocarditis was detected after prolonged CLZ
or other AP administration. Since CLZ-associa-
ted myocarditis appears to be a heterogeneous
condition, further longitudinal studies are nee-
ded that explore risk factors in some subjects,

Vol. 57(4): 352 - 363, 2016



362

Baptista y col.

other than those evaluated by Ronaldson et al.,
(10), such as an enhanced response to catecho-
lamines (15,25) and the constituting variables of
the metabolic syndrome, inflammatory markers
and natriuretic peptide, which have been impli-
cated in subclinical cardiomyopathy (29). The-
se studies, by exploring additional risk factors,
may aid in clarifying the divergent results of
Ronaldson et al., (10) and Ifteni et al., (11, 12)
when considering the role of rapid CLZ titration
at the beginning of treatment. In the meantime,
we recommend introducing CLZ by slow dose
titration and avoiding the simultaneous use of
valproate at the beginning of treatment whene-
ver it is possible.
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