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Abstract

Objective: There are many side effects of isotretinoin on the musculoskeletal system, liver, nervous system
and dermatological side effects. To investigate usage and side effects of isotretinoin (13-cis retinoic acid),
which is popularly recommended by dermatologists for the treatment of acne vulgaris, on young patients
admitted to the hospital with severe low back and neck pains.

Methods: We evaluated 61 patients who, using isotretinoin for the treatment of acne vulgaris for an average
of eight months, experienced cervical and lumbar pain between 2017-2019. The age range of patients was
between 16 and 38 years, there were 45 female and 16 male patients. These patients used isotretinoin at a
dose of 0.5-0.8 mg/kg/day for the treatment of acne vulgaris for about eight months. The patients were
guestioned about cervical and lower back pain, joint pain, muscle weakness, myoglobinuria, creatine phospo-
kinase (CPK), Visual Analog Scale (VAS), inflammation myopathy, neutrophil/lymphocyte ratio
(Neu/Lymp ratio), and Cobb angle of the spine during monthly controls.

Results: The VAS and Neu/Lymp ratio, cervical and lumbar Cobb angles of the patients were statistically
analyzed and the relationship between them was shown.

Conclusion: The Neu/Lymp ratio and Cobb angle of the cervical and lumbar spine should be considered as
an alternative or additional parameter to diagnose drug-induced myopathy.
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Introduction
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vitamin A analog used in the treatment of resistant
Densel Arag cystic acne that is not responsive to conventional
treatments and isotretinoin shows its effectiveness by
Telephone number: +90 (544) 601 01 27 suppressing sebaceous glands (Layton, 2009). There
are many side effects of isotretinoin on the
ORCID-ID 0000-0003-0616-8835 musculoskeletal system, liver, nervous system and
dermatological side effects (Scuderi et al, 1993;
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effects were reported as 15-20% in the literature
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are not very common, cervical and lumbosacral
myalgia complaints are not considered or neglected
by clinicians; most of musculoskeletal side effects
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disappear shortly after the drug is released (Cengiz et
al., 2018). There are a few reports in the literature that
isotretinoin is associated with inflammatory
rheumatologic symptoms; for example, sacroiliitis
and inflammatory myopathic back pain (Elias et al.,
1991; Fiallo and Tagliapietra, 1996; Dincer et al.,
2008).

Muscles constitute 45% of total body mass and
skeletal muscles are responsible for 80% of total
glucose uptake and over 30% of resting metabolic
rate (Sameem and Semira, 2016). Because of these
properties, muscles are vulnerable to the toxic effects
of circulating drugs including isotretinoin.

In this study, new parameters with easy
applicability and accessibility and auxiliary
radiological examinations that can be used in the
diagnosis and follow-up of cervical and lumbar
myalgia caused by drug-induced myopathy were
investigated.

Methods

We evaluated 61 patients who used isotretinoin for
the treatment of acne vulgaris for about eight months
and complained of lumbar and cervical pain between
2017 and 2019 retrospectively. 45 of 61 patients were
female, 16 were male and the age range was between
16-38 years. These patients used isotretinoin at a dose
of 0.5-0.8 mg/kg/day for about eight months to treat
acne wvulgaris. Liver and kidney function tests,
complete blood count, creatine phospo-kinase (CPK),
sedimentation and C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), anti-nuclear
anticor (ANA), and rheumatoid factor (RF) values
were examined in monthly controls. Patients with a
rheumatological disease such as sacroiliitis,
seronegative arthritis, degenerative spinal disease
such as cervical and lumbar disc hernias or operated
on, for this reason, traumatic spinal injuries,
malignancy, renal and liver failure, HIV-infected,
endocrinopathy were excluded from this study.
Patients were questioned about other drug usage
inducing myopathic reactions such as statins,
immune-suppressive agents, and antiviral agents
during monthly follow-up periods, and patients using
these drugs were excluded from the study.
Neurological examination and spinal magnetic
resonance imaging (MRI) of the patients included in
the study were within normal limits.

Patients using isotretinoin experienced cervical
and lumbar pain admitted to the neurosurgery clinic.
We preferred to discontinue the isotretinoin treatment
and follow up complaints of patients and no other
medications such as non-steroidal anti-inflammatory
drugs were given for the treatment of pain.

After the discontinuation of isotretinoin,
complaints of the patients gradually decreased and
disappeared at the end of the third month of the
follow-up period. Visual Analog Scale (VAS),
Complete blood count, liver and kidney function
tests, CPK, and neutrophil/lymphocyte ratio
examined during monthly control of the patients.

Cobb angles of the cervical and lumbar spine of
the patients were made on lateral roentgenography at
the admission to neurosurgery clinic and at the end of
the third month after discontinuation of the drug, and
obtained data were analyzed statistically.

Statistical analysis

Data analysis was performed using SPSS for
Windows, version 20.0 (IBM Corp., Armonk, NY,
USA), if the parametric test assumptions are not met
in the evaluation of the data, the Kolmogorov-
Smirnov test, Wilcoxon signed rank test, and
Spearman correlation coefficient will be calculated
and the level of error is 0.05 as received.

Results

The relationship between the variables was tested
with the Spearman correlation test: according to this;
as lymphocyte (Lymp) increases, VAS decreases with
a probability of 60.4%, as neutrophil (Neu) increases
with a probability of 44.2%, VAS increases with a
probability of 72.3%.

There was no significant relationship between
creatine and VAS values. However, a significant
positive correlation was found between Neu/Lymp
and VAS values (p<0.05, r: 0,723), as a result; the
Neu/Lymp value increases, the VAS score increases,
and the patient’s symptoms increase (Table 1). There
was a statistically significant difference between
cervical and lumbar Cobb angle measurements
(Wilcoxon signed rank test p<0,05) performed on the
day the patients applied to the clinic and at the end of
the third month after isotretinoin discontinuation
(graph 1,2).
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Table 1: Spearman correlation test results of data and VVAS scores of the patients show a positive correlation between the

VAS and the Neu/Lymp ratio

Variables Max. Min. Mean SD Statistics VAS
Creatine 1,18 0,51 0,76 0,141 L 8223
Lymp 4,12 0,83 2,39 0,6601 L ;g?olg;
Neu 8,2 1,86 4,08 1,378 rp j(??):l
Neu/ Lymp 5,75 0,56 1,85 0,923 rp <7021(’>):1

** There was a significant correlation between values (r), and there is a significant relationship between the two variables

p<0,05
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Graph 1. Cervical 1 and lumbar 1: Cobb angles of cervical
and lumbar spine at the admission day. (Wilcoxon signed
rank test
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Graph 2. Cervical 2 and lumbar 2: Cobb angles of cervical
and lumbar spine at the end of third month. (Wilcoxon
signed rank test)

There were statistically significant differences
between Cobb angles of spine (Cervical 1 versus
Cervical 2, and Lumbar 1 versus Lumbar 2) p<0,05.

Discussion

Drug-induced myopathy is defined as a
manifestation of myopathic symptoms such as muscle
weakness, myalgia, creatine kinase (CK) elevation, or
myoglobinuria that can occur in patients, who have
not muscle disease, using specific drugs (Dalakas,
2009). There are many myotoxic drugs such as
immunosupressive agents (glucocorticoids),
cholesterol-lowering  drugs (statins), antivirals
(interferons, clevudine), rheumatologic agents
(antimalarials), and in this study, we investigated
dermatologic agents (isotretinoin).

Isotretinoin induced musculoskeletal side effects
can include myalgia, sacroiliitis, back pain, diffuse
idiopathic skeletal hyperostosis, ligament and tendon
calcifications, bone resorption, and attenuated
collagen synthesis (Penniston and Tanumihardjo,
2006; DiGiovanna, 2001). Symptoms in patients may
occur such as mild muscle pain and cramps to severe
muscle weakness, resulting in rhabdomyolysis, renal
failure, and death (Sameem and Semira, 2016).
Myalgia and muscle stiffness were reported in 16-
51% of patients with acne vulgaris treated with
isotretinoin, and serum Creatine Kinase (CK) levels
were found to be increased in 41% of these patients
(Dicken, 1984; Heudes and Laroche, 1998; Janati,
2014). It is reported in the literature that exercise can
increase serum CK levels in patients who use
isotretinoin, as well as in all people (McBurney and
Rosen, 1984), and also serum CK levels are normal
in many patients with muscle pain and symptoms
using isotretinoin (Fiallo and Tagliapietra, 1996;
Hodak et al., 1986; Karagun 2019). Drug-induced
myotoxicity is explained as multifactorial: brunt may
be on muscle organelles, for example, mitochondria,
lysosomes, and myofibrillar proteins; muscle
antigens can be altered leading to inflammation or
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immunologic reaction; nutritional and electrolyte
imbalances may occur resulting in  muscle
dysfunction (Valiyil and Christopher-Stine, 2010).
Isotretinoin-induced myalgia may be related to
TRAIL-mediated muscle cell apoptosis (Bodo C.
Melnik, 2017) ( Figure 1). The nuclear FoxOs
transcription factor can create an artificial starvation
state on muscle metabolism and cause hemostasis to
transform into catabolic events in the muscle cell,
which may open the isotretinoin-induced myalgia
mechanism (Melnik 2011) (Figure 2).
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Figure 1. Mechanism of Isotretinoin—induced myopathy
(apoptosis).
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Figure 2. Mechanism of Isotretinoin—induced myopathy
(myalgia)
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Isotretinoin initiates an inflammatory cascade
especially in the synovial membrane of joints like
sacroiliac joint causing sacroiliitis reported by Aydog
E et al., Dincer et al., Levinson et al. (Dincer et al.,
2008; Levinson et al., 2012; Aydog et al., 2019).
Many hypotheses suggest it affects
immunomodulation and starts the inflammatory
process by various mechanisms such as isotretinoin
and cytokine balance alteration; the detergent-like
effect of isotretinoin causes changes in lysosomal
membrane structures, resulting in degeneration of
synovial cells (Dincer et al., 2008). Levinson et al.
(Levinson et al., 2012) indicated that retinoic acid can
activate matrix metalloproteinase 2 (MMP-2),
causing synovial membrane degradation in joints. In
our study, patients using isotretinoin complained of
cervical and lumbar pain because of myalgia, and no

evidence or examination of synovial membrane
inflammation such as sacroiliitis, spondylarthritis, or
facet joint hypertrophy was observed. Radicular pain
examinations of our patients did not yield a positive
result; besides, the pain was alleviated or completely
disappeared in the follow-up periods after
discontinuation of the drug.

Cases similar to our study, pain caused by
isotretinoin are in the literature such as Alkan S. et al.
in 2015 reported isotretinoin related
spondyloarthropathy series that most common SpA
symptoms were inflammatory back pain (Alkan etal.,
2015). In a series of four cases reported by Pehlivan
etal., isotretinoin-related inflammatory low back pain
present and symptoms disappeared completely after
drug discontinuation (Pehlivan et al., 2011). In these
studies, lower back pain caused by the inflammatory
process that could occur in the lower back muscles
was emphasized.

In our study, patients using isotretinoin
experienced cervical and lumbar pain caused by an
inflammatory myopathic process in spinal muscles
were reported, and none of our patients had
concomitant sacroiliitis. Neurological examinations
of the patients were within normal limits and no
radicular pain was detected and there was a
significant direct correlation between the Neu/Lymp
ratio and the severity of myalgia. Inflammatory
responses secondary to isotretinoin usage led to
myalgia, causing cervical and lumbar pain. In contrast
to the literature, myalgia because of isotretinoin was
evaluated with neutrophil/lymphocyte ratio instead of
CPK level which shows a myopathic inflammatory
process and may show false positivity. In this study,
we detected a relation between VAS of cervical and
lumbar myalgia and Neu/Lymp ratio. After
discontinuation of isotretinoin, the decrease of the
inflammatory =~ myopathic ~ process  occurred
simultaneously with the decrease of the Neu/Lymp
ratio.

Cobb angles of the cervical and lumbar spine of
the patients showed a statistically significant
difference between admission to the clinic and the
end of the treatment. There was a decrease in lordosis
of the cervical and lumbar spine according to normal
limits on lateral roentgenography on the admission
day, but there was an increase in lordosis of the
cervical and lumbar spine and approaching normal
limits on lateral roentgenography at the end of 3rd
month after discontinuation of isotretinoin. While
drug-induced myopathy is the main mechanism
responsible for myalgia in the low back and neck,
decreasing lordosis of the cervical and lumbar spine
are another mechanism to produce pain in that area.
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Myopathy related muscle weakness decreasing
normal lordosis of cervical and lumbar spine could
cause pain in the neck and lower back regions. There
was a significant difference in the Cobb angles of the
cervical and lumbar spine of the patients between
admission day and the end of the third month after
discontinuation of the drug. While the mean Cobb
angle of the cervical spine was 9,96+/- 6,82 degrees
on the first day, the mean Cobb angle of the cervical
spine was 14,91+/- 4,84 at the end of the third month.
The same event is seen on the lumbar spine, while the
mean Cobb angle was 35,89+/- 5,20 at first, the mean
Cobb angle was 39,05+/- 4,30 after discontinuation of
the drug.

The differential diagnosis for toxic myopathies
can be quite broad. Elevated CPK levels and muscle
weakness and pain may indicate toxic myopathy, but
endocrine disorders such as hypo/hyperthyroidism,
hyperparathyroidism, muscular dystrophies such as
limb-girdle muscular dystrophy, Becker’s and
Duchenne’s muscular  dystrophies, metabolic
disorders such as glycogen or lipid storage diseases,
mitochondrial myopathies, and exercise intolerance
can elevate CPK levels and cause muscle weakness
and pain mimicking drug-inducing myopathy (Valiyil
and Christopher-Stine, 2010). Isotretinoin-induced
myopathies can manifest as muscle weakness,
increased CPK levels, myalgia, myoglobinuria,
EMG, histologic changes and we want to add
Neu/Lymp ratio as a new indicator for isotretinoin
induced myopathy to the literature by this article.
Because many metabolic disorders, endocrinologic
diseases, and severe exercise can elevate CPK levels,
to be more precise diagnose the isotretinoin-related
myopathy, we want to discuss the efficiency of
Neu/Lymp ratio in facilitating the diagnosing of
isotretinoin induced myopathy causing cervical and
lumbar pain.

Limitations in our article, evaluating isotretinoin
as a meta-analysis in a larger number of patients, will
enable us to get clearer results. The mechanism of the
side effects of isotretinoin on the muscle is still
unclear.

Conclusion

Isotretinoin causes severe low back and cervical
pain. Patients should be well informed about the side
effects of isotretinoin commonly used in the treatment
of acne vulgaris and clinicians should be aware of
side effect during follow-up periods.

In cases of cervical and lumbar pain seen as a side
effect, inflammatory myopathic processes secondary
to drug usage should be questioned before
interventional procedures and radiological evaluation

of the patients. The Neu/Lymp ratio and Cobb angle
of the lumbar and cervical spine should be considered
as an alternative or additional parameter due to its
ability to be applied and accessed as an alternative or
additional parameter to muscle biopsy and CPK
measurements performed for diagnosis and follow-up
in drug-induced myopathy cases.
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