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Abstract: BACKGROUND: Isotretinoin has been used to treat the most severe cases of acne; however, it may provoke adverse
events in mucocutaneous and hepatic tissues, lead to alterations in lipid levels and cause teratogenicity.

OsgjecTIVE: The objective of this study was to evaluate the profile of changes in alanine aminotransferase (ALT), aspartate ami-
notransferase (AST) and triglyceride levels in patients who had been treated with oral isotretinoin dispensed by the Siao
Mateus/ES pharmacy for special drugs.

METHODS: A retrospective, observational, longitudinal study was conducted by carrying out a secondary analysis of each
patient’s data.

Resurrs: Of the 130 patients who received isotretinoin between January and December 2009, only 70 were actually treated
for 3 months or more and handed in the results of their laboratory tests. Of these 70 patients, 39 (55.7%) were female. The
mean age of the women (23.9 years) was higher than the mean age of the men (20.1 years). There was a statistically signifi-
cant increase in the levels of triglycerides (87.01 * 48.25 versus 105.32 * 48.76 mg/dL), AST (20.44 * 6.26 versus 24.38 +
11.92 U/L) and ALT (18.24 * 8.31 versus 23.34 * 20.03 U/L) performed prior to and 3 months or more after oral isotretinoin
treatment. After treatment with oral isotretinoin, triglyceride levels had increased beyond the normal range in 11% of the
patients, while 8.6% had elevated AST levels and 7.3% had increased ALT levels.

Concrusion: The results in this population show that the use of oral isotretinoin for the treatment of acne may result in alte-
red triglyceride, AST and ALT levels. These findings are in accordance with data published previously in the scientific litera-
ture, confirming the need to monitor these patients.
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Resumo: FUNDAMENTOS: A isotretinoina tem sido usada no tratamento dos casos mais graves de acne, embora possa induzir
reacoes adversas nos tecidos mucocutaneos e hepiticos, alteragdes nos niveis lipidicos e teratogenicidade.

Opjerivos: Este estudo avaliou o perfil de alteracoes nas concentracoes de Alanina Aminotransferrase, Aspartato
Aminotransferrase e triglicerideos em pacientes que fizeram uso de isotretinoina oral fornecida pelo servico Farmdcia de
Medicamentos Excepcionais de Sao Mateus/ES.

Mtropos: Foi realizado estudo observacional longitudinal exploratério retrospectivo, utilizando coleta de dados secundarios de
cada paciente. Resultados: Dos 130 pacientes que receberam isotretinoina no periodo de janeiro a dezembro de 2009, somen-
te 70 realizaram o tratamento por 3 meses ou mais e apresentaram os resultados dos exames. Desses 70 pacientes, 39 (55,7%)
eram do sexo feminino. A média de idade das mulheres (23,9 anos) foi maior do que a média de idade dos homens (20,1 anos).
Houve aumento estatisticamente significante nas dosagens de triglicerideos (87,01%+48,25 versus 105,32 * 48,76), Aspartato
Aminotransferrase (20,44 * 6,26 versus 24,38 * 11,92) e Alanina Aminotransferrase (18,24 = 8,31 versus 23,34 + 20,03), rea-
lizadas antes e apds 3 meses ou mais de tratamento com isotretinoina oral. Ap6s o tratamento com isotretinoina oral, 11% dos
pacientes apresentaram elevagio de triglicerideos acima dos valores normais, 8,6% apresentaram elevacio da Aspartato
Aminotransferrase e 7,3% tiveram elevacao da Alanina Aminotransferrase.

ConcLusAo: Os resultados mostraram que o uso de isotretinoina oral para o tratamento da acne, na populagao estudada, pode
levar a alteragdes nas dosagens de triglicerideos, Alanina Aminotransferrase e Aspartato Aminotransferrase, como mostrado
pela literatura cientifica, confirmando a necessidade de monitoramento.
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INTRODUCTION

Acne is an extremely common pathology world-
wide, affecting around 79-95% of adolescents in the
western world.! In Brazil, acne is reported to be the
most common reason for dermatological consulta-
tions, being responsible for 14% of these consulta-
tions in the country’ Acne is a chronic inflammatory
condition that develops in the pilosebaceous units.
The comedone, which consists of a blocking of the fol-
licular duct with sebum and keratin, forms the prima-
ry lesion.’

This pathology is classified into two types:
inflammatory and non-inflammatory acne, although
both types may coexist. The disease may be clinically
separated, therefore, into four classification levels:
grade 1, the mildest form of non-inflammatory acne,
with the presence of comedones; grade II, inflamma-
tory or papulopustular acne in which papules and
pustules are associated with comedones; grade III,
nodulocystic acne in which nodules are also present;
and grade IV, conglobate acne.*

The treatment of acne depends on its severity
and in cases of non-inflammatory acne or mild inflam-
matory acne treatment consists entirely of topical pro-
ducts such as tretinoin, isotretinoin, adapalene, ben-
zoyl peroxide and azelaic acid, either alone or in com-
bination. In more severe cases of acne, systemic treat-
ment with antibiotics or isotretinoin may be used. On
the other hand, when acne is caused by hyperandro-
genism of adrenal or ovarian origin such as in the case
of polycystic ovary syndrome, treatment should be in
accordance with the origin of the excess androgen
production.’

The use of isotretinoin or 13-cis-retinoic acid is
recommended for the treatment of severe inflammato-
ry acne of the nodulocystic or conglobate types and for
cases of acne that have proven resistant to previous
treatments with antibiotics or topical medication.®” In
these cases, the doses of isotretinoin range from 0.5
mg/kg/day to 2 mg/kg/day over a period ranging from
16 to 24 weeks. This drug should be used until a maxi-
mum cumulative dose of 120-150 mg/kg of the medica-
tion is reached. In addition, many studies have shown
that the cumulative dose is more important than the
daily dose for remission of the disease. *”*

Isotretinoin probably acts on the sebaceous
gland by binding to specific retinoid receptors, modi-
fying gene transcription. The drug reduces the activity
and size of the gland, decreasing the quantity of
sebum it produces following four weeks of treatment.
Furthermore, retinoids such as isotretinoin act by nor-
malizing keratinization in the sebaceous follicle and
the number of Propionibacterium acnes.’

This drug has a considerable number of adver-
se effects. Of these, teratogenicity is the most signifi-
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cant, while mucocutaneous effects including cracked
lips, dryness of the skin and nose, redness of the skin,
eye irritation and deterioration of the acne are the
most common. * The ocular-related side effects inclu-
de poor tolerance to contact lenses, increased S.
aureus infection and photophobia. Other less com-
mon side effects consist of fatigue, weakness, hair loss
and headache.""

Isotretinoin use may also lead to liver alterations
such as increased serum levels of liver enzymes (liver
aminotransferases) and to lipid changes, including
increased triglyceride, total cholesterol and low-densi-
ty lipoprotein (LDL) cholesterol levels and reduced
levels of high density lipoprotein (HDL) cholesterol.'”*

In humans, the increase in plasma triglyceride
levels due to the use of retinoids is accompanied by
an increase in apolipoproteins C-III levels, which may
contribute, at least in part, to the hypertriglyceride-
mia induced by retinoids. Nevertheless, other studies
are required to determine whether retinoids affect
plasma triglyceride levels by regulating the genes that
control triglyceride metabolism."

Due to the clinical significance of the possible
adverse reactions caused by isotretinoin, the Clinical
and Therapeutic Guidelines Protocol issued by the
Brazilian Ministry of Health recommends carrying out
liver function tests (ALT and AST), total cholesterol,
triglycerides, glucose, full blood count, platelets and
prothrombin time. In addition, a pregnancy test is
required prior to initiating treatment with the drug.
The presentation of the abovementioned test results
is mandatory for the patient to receive the drug at the
pharmacies for special drugs. To continue treatment
with isotretinoin, repeat ALT, AST and triglyceride
measurements are requested after 30 days and every
three months thereafter.’

In Brazil, studies to evaluate the prevalence of
alterations in aminotransferases and triglycerides in
patients using oral isotretinoin are rare."*" This type
of evaluation is important in order to confirm the
need for laboratory monitoring of the adverse reac-
tions induced by the oral use of isotretinoin, as well
as to supply data to facilitate the planning of preven-
tive actions managed by multidisciplinary teams.

Therefore, the objective of the present study
was to evaluate the profile of alterations in ALT, ASL
and triglyceride levels in patients using oral isotreti-
noin for the treatment of severe cases of acne. The
drug was supplied in 2009 by the pharmacy for spe-
cial drugs in the municipality of Sao Mateus.

MATERIAL AND METHODS

A retrospective, observational and longitudinal
study was conducted in the municipality of Sao
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Mateus in the Brazilian state of Espirito Santo, based
on a secondary data analysis. All the patients who had
received oral isotretinoin at a pharmacy for special
drugs in the town during 2009 were included in this
exploratory study. Exclusion criteria consisted of
patients who had discontinued the use of isotretinoin
and/or had not provided the pharmacy with the test
results needed to enable treatment to be monitored.
Each patient’s clinical record form was self-completed
with information on age, weight, skin color, address
and city of residence. In addition, a copy of the labo-
ratory tests performed and a copy of the prescription
were attached to the patient’s records together with
other documents. The study data were collected by
analyzing each patient’s clinical records.

The study was conducted in accordance with
Resolution 196/96 of the Brazilian National Health
Council that regulates research studies involving
human beings. The project was approved by the
Internal Review Board of the University Center of
North Espirito Santo, Federal University of Espirito
Santo. Since the study consisted of a secondary data
collection, no informed consent form was required.

Analysis of normal and abnormal AST, ALT and
triglyceride levels was based on the National Cancer
Institute (NCI) Common Terminology Criteria for
Adverse Events (CTCAE) version 3.0."° CTCAE consists
of a five-level system for grading severity (grade 1 cor-
responding to no complications — grade 5 correspon-
ding to death) that is used to classify adverse reactions
(NCI, 2006). AST and ALT measurements were defi-
ned as: normal: < 40 U/L; grade 1: 41-100 U/L; grade
2: 101-200 U/L. Triglyceride levels were classified as:
normal: < 150 mg/dL; grade 1: 151-375 mg/dL; grade
2: 376-750 mg/dL.

Statistical analysis was performed using the
SPSS® software program, version 17.0 for Windows.
The choice of the statistical tests was based on sample
size and on the normal distribution of the data accor-
ding to the Kolmogorov-Smirnov test to verify whet-
her parametric or non-parametric tests should be
applied. In the case of variables with a normal distri-
bution (parametric), Student’s t-test was used to com-
pare means between two groups and ANOVA for three
or more groups. To compare proportions, Fisher’s
exact test was used. To establish correlations between
variables, Spearman’s correlation coefficient was cal-
culated. Results with p<0.05 were considered statis-
tically significant.

RESULTS

Between January and December 2009, 130
patients initiated treatment with isotretinoin dispen-
sed by the town’s pharmacy for special drugs. Of these,
60 patients were excluded from the study because they
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had not completed a minimum treatment period of
three months (26 patients) or had not presented the
tests required to enable treatment to be monitored (34
patients). Therefore, the study sample consisted of 70
patients from a total population of 130 individuals,
with a 95% significance level and 8% error.

The study population consisted of 39 women
(55.7%) and 31 men (44.3%). Age ranged from 13 to
42 years, with a mean of 22.2 years. The mean age of
the women was 23.9 * 6.30 years compared to 20.1 *
5.66 years for the men. This difference was statistical-
ly significant (F=6.86; p<0.05). Regarding skin color,
61.4% of the participants declared themselves to be
white, 31.4% brown-skinned and 5.7% black, while
one individual (1.4%) failed to answer this question.
Sixty-nine of the patients provided information on
their weight, which ranged from 43 to 120 kg, with a
mean of 63.3 kg.

The duration of isotretinoin treatment ranged
from 4 to 12 months, with 85.7% of the population
having used the drug for 5-7 months. The patients eva-
luated took daily doses of isotretinoin that ranged
from 20 to 80 mg, with a mean of 41.43 * 10.53 mg
per day. AST, ALT and triglyceride levels are required
for monitoring treatment. At the beginning of treat-
ment, mean triglyceride level was 87.01 = 48.25
mg/dL, while after three months or more of treatment,
this value was 105.32 * 48.76 mg/dL. In the case of
AST, the mean baseline value in these patients was
20.44 * 6.25 U/L, while after three months or more of
treatment this value was 24.38 = 11.9 U/L. Mean ALT
level increased from 18.24 *+ 8.31 U/L at baseline to
23.34 + 20.02 U/L after three months or more of treat-
ment. Taking into consideration the NCI criteria and
comparing baseline values with those measured after
three months or more of treatment, the incidence of
laboratory alterations was greater in the case of AST
(from 0% to 8.6%; p=1.0) and triglycerides (from
8.6% to 17.1%; p<0.001), followed by ALT (from 1.4%
to 7.1%; p=0.780; Figure 1).

The incidence of patients whose normal bioche-
mical baseline values changed after three or more
months is described in table 1. These results differ from
those presented above, since they refer only to patients
with normal values prior to treatment, excluding those
patients with uncontrolled levels at baseline.

When the mean difference was calculated bet-
ween baseline triglyceride, AST and ALT levels and
those measured after three months or more of oral iso-
tretinoin treatment, a statistically significant difference
was found between the two time points (Table 2).

No correlations were found between the dose
of isotretinoin administered, the daily dose per weight
of the patient (mg/kg/day) and the increase in triglyce-
ride levels (Spearman’s p = -0.006; p=0.961;



The effect of isotretinoin on triglycerides and liver aminotransferases

98.6 100
100 929 91.4 914
82.9
80
ine
60 [ Baselin
40 B After 3 months
or more of
treatment
20 17.1
1 E
0
0 = = =
° o 3 o 3 2
— 5 = ° — [=)
E & E| £ 8| %
c 5 = S oot ]
o o =] v o [v]
o e o c| v c
D w3 =)
ALT AST Triglycerides

FIGURE 1: Proportion of patients with controlled and uncontrolled
ALT, AST and triglyceride levels at baseline and after three months
or more of oral isotretinoin treatment

Spearman’s p = -0.216; p = 0.074, respectively). On
the other hand, there was a correlation between
increased triglyceride levels and the patient’s weight
(Spearman’sp = 0.289; p = 0.016). In an attempt to
clarify the trend towards significance for the daily
dose per weight of the patient and to establish whet-
her this trend was related to the patient’s weight or if
there was some other variable that was affecting the
levels of ALT, AST and triglycerides, three multiple
linear regression models were constructed. In the first
model, the dependent variable was ALT after three
months or more of treatment, while in the second
model the dependent variable was AST after three
months or more of treatment and in the third model
the dependent variable was triglycerides after three
months or more of treatment. The following indepen-
dent variables were added to the model: dose (20, 30,
40 or 60 mg/kg/day), the patient’s weight in kg, dura-
tion of treatment, the patients’ age, baseline glucose

TaBLE 1: Incidence of patients with normal levels at
baseline and altered values after 3 or more months
of oral isotretinoin treatment

Laboratory tests n %
ALT n=069

Normal (<40U/L) 64 92.7
Uncontrolled (>40U/L) 5 7.3
AST (UL) n=70

Normal (<40U/L) 64 91.4
Uncontrolled (>40U/L) 6 8.6
TRIGLYCERIDES n=064

Normal (<150mg/dL) 57 89
Uncontrolled (>150mg/dL) 7 11
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levels, baseline prothrombin time and baseline total
cholesterol level. The backwards entry method was
used in this analysis, which showed that no indepen-
dent variable was capable of explaining the model.

DISCUSSION

The results of this study showed that the mean
age of the women was greater than the mean age of
the men, possibly because acne usually affects men at
puberty due to hormone changes, while women are
more often affected in adulthood. This may occur due
to the effect of neuromediators and the state of hype-
randrogenism on the persistence of acne, as well as
on the delayed onset of the disease."”

Oral treatment with isotretinoin for three
months or longer induces alterations in triglyceride,
AST and ALT levels. Although various studies have con-
firmed these results, the magnitude of the alterations
has varied greatly between studies.”"*'*** These diffe-
rences may be explained by the considerably diverse
sample sizes, since smaller sample sizes may reduce
the precision of calculations. Furthermore, there was
no homogeneity between studies with respect to the
criteria used to define normal and abnormal laborato-
ry results, which limits any comparisons. Moreover,
these considerations may explain the fact that other
studies have failed to find any significant alterations in
triglyceride levels or liver aminotransferases.”

The increase in triglyceride levels in patients
being treated with oral isotretinoin may be related to
a reduction in the removal rate of these lipids from
plasma.” It also appears to be influenced by the
increase in gene expression for Apo E.**

In agreement with reports from other studies,
no correlation was found between the oral dose of
isotretinoin and the increase in triglycerides.'””
Furthermore, there appears to be no correlation bet-
ween the cumulative dose of isotretinoin and the mag-
nitude of the increase in triglycerides. In addition, no
significant increases occur with chronic treatment
over long periods.” As in previous studies, increased
triglyceride levels did not reach more than twice the
upper limit of the normal range, a situation that
would justify interrupting treatment.” Moreover, stu-
dies that monitored patients after the end of treat-
ment reported that the increase in triglyceride levels
appears to be reversible in the majority of patients,
suggesting that adjustments to the patient’s diet and
the introduction of regular physical activity would be
sufficient to control triglyceride levels in patients trea-
ted with isotretinoin.">” On the other hand, there was
a correlation between the patient’s weight and trigly-
ceride levels after three months or more of treatment.
This finding raises a concern, since there is a possibi-
lity that this increase in triglyceride levels during iso-
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TABLE 2: Mean difference in triglyceride, AST and ALT levels in each patient at baseline and after three months
or more of oral isotretinoin treatment.

Mean difference n Paired-Samples Test p-value
Triglycerides at baseline - 18.31 70 -3.213 0.002
Triglycerides after three months
or more of treatment
AST at baseline - AST after three 3.93 70 -2.533 0.014
months or more of treatment.
ALT at baseline - ALT after three 5.10 70 -2.025 0.047

months or more of treatment.

tretinoin treatment may increase the risk of develo-
ping metabolic syndrome.*

Other studies have also shown an increase in
the LDL-cholesterol fraction and a reduction in the
HDL fraction, together with an increase in triglyceri-
des in patients in use of isotretinoin for eight weeks or
more.”” These alterations serve as a warning of a pos-
sible increased cardiovascular risk in these patients.
However, the alterations in the lipid profile of these
patients induced by isotretinoin appear to be transito-
ry, since they return to baseline levels approximately
eight weeks after the end of treatment.” In addition,
when using the total cholesterol/HDL cholesterol ratio
to estimate cardiovascular risk, although a statistically
significant increase in this ratio occurs in patients
using retinoids, this risk continues to be classified as
moderate.” As a whole, these results suggest that
more frequent monitoring is justified with respect to
the lipid profile of patients undergoing treatment with
isotretinoin who already have some cardiovascular
risk factor. It should be emphasized that total choles-
terol and fractions were included as follow-up tests
for the use of oral isotretinoin in the Ministry of
Health’s Clinical and Therapeutic Guidelines Protocol
published on March 31, 2010. These tests were not
required in the earlier protocol published in 2001.*

Although the present study found statistically
significant increases in liver aminotransferases, they
were clinically irrelevant in the majority of patients.
Only one patient had an increase in ALT that was clas-
sified as grade 2, i.e. =2.0 times the upper limit of
normal. In situations such as this, Altman et al. sug-
gest interrupting treatment due to the risk of develo-
ping liver disease.”

The increased levels of triglyceride, AST and
ALT found in the present study reinforce the impor-
tance of having the patient monitored by a multidisci-
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plinary team. The patient should be counseled on the
importance of a balanced diet with low fat intake and
restricted alcohol consumption in order to prevent or
minimize possible biochemical alterations that contri-
bute towards increasing the risk of cardiovascular,
metabolic or liver disease. In this respect, various stu-
dies have shown that the introduction of certain food
supplements into the patient’s diet may prevent or
minimize the increases in triglyceride levels caused by
oral isotretinoin treatment.””

Multiple linear regression analysis showed that
none of the independent variables was able to explain
the model, although there were correlations between
some variables in the univariate analysis. This trend in
correlation between the variables and the biochemical
results highlights the need to conduct studies with lar-
ger sample sizes.

Finally, the present study was limited to analy-
zing the biochemical abnormalities without taking
into consideration the follow-up data on the clinical
repercussions that these abnormalities may have cau-
sed in the patients. The study also failed to register
the occurrence of adverse events that could have pre-
dicted the alterations in the lipid profile and liver
function, since this was a retrospective study based on
secondary data. In this respect, the importance of
conducting prospective studies to evaluate these
aspects should be emphasized in view of the fact that
findings may lead to adjustments to the current guide-
lines.

CONCLUSION

These results show that in the population eva-
luated in this study the use of oral isotretinoin for the
treatment of acne led to increases in serum triglyceri-
de, ALT and AST levels. Although these alterations did
not require treatment to be interrupted, they may
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increase the patient’s risk of developing cardiovascu-
lar and liver disease, confirming data already publis-
hed in the literature. For this reason, rigorous moni-
toring with lipid profile measurements and liver func-
tion tests is indispensable in order to minimize the
inherent risks of treatment with this drug.
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