Inrect Dis Tror Mep 2017; 3 (4): €423

Acute rhabdomyolysis following

a single dose of methylprednisolone
in an HIV-positive subject receiving
ritonavir-boosted antiretroviral therapy

M. Milesi', S. Murgi&?, C. Rollind?, A. Calcagno', S. Sciascia®,
C. Alcantarini’, S. Bonora', D. Roccatello®

'Department of Infectious Diseases, Amedeo di Savoia Hospital, Turin, Italy

2Nephrology and Dialysis Unit, San Giovanni Bosco Hospital, Turin, Italy

3Department of Clinical and Biological Sciences, Center of Research of Immunopathology and Rare Diseases,
University of Turin, Turin, Italy

Maurizio Milesi and Stefano Murgia have equally contributed to this manuscript

ABSTRACT:

— In this paper, we present a case of a 57-year old HBV-HIV positive male receiving ritonavir-boosted anti-
retroviral therapy that started glucocorticosteroids following a diagnosis of immunoglobulin A nephrop-
athy. After receiving a single pulse of 1 g of methylprednisolone, the patient developed an impaired mo-
tor function of the lower limbs. Rhabdomyolysis was diagnosed also based on a remarkable increase in
serum creatine phosphokinase (CPK) and myoglobin. Steroid therapy was discontinued and hydration
with intravenous fluids was started, resulting in a progressive decrease of CPK and complete clinical re-
covery within a few days. Antiretroviral therapy was continued. Several possible causes of rhabdomyoly-
sis, including trauma, physical exercise, immobilization, and consumption of illicit substances were ruled
out. Blood tests also excluded electrolyte disorders and ongoing infections or inflammatory myopathies.
Our hypothesis was “steroid-induced muscular toxicity” caused by a high concentration of methylpred-

nisolone due to metabolic pathway inhibition by ritonavir.
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INTRODUCTION

HIV infected patients’ survival is improving, thanks
to the effectiveness of antiretroviral therapy (ART).
The prolonged life expectancy increases the burden of
co-morbidities and the need for medication. HIV-pos-
itive patients often need to take other drugs with the
unavoidable risk of drug-to-drug interactions (DDI).
Antiretroviral drug interactions are common, diffi-
cult to approach and hard to predict, and may involve
multiple enzymatic pathways'. We report an unusual
case of rhabdomyolysis caused by a DDI between ri-
tonavir and methylprednisolone.

CASE PRESENTATION

We present a case of a 57-year old Caucasian male
infected with HIV and HBV acquired by intrave-
nous drug use. His HIV infection was controlled
with darunavir/ritonavir (600/100 mg twice daily)
plus abacavir 600 mg/lamivudine 300 mg once dai-
ly. His most recent plasma tests showed HIV-RNA
to be undetectable. His CD4+ T lymphocyte count
was 513 cells/mm?® and CD4+/CD8+ ratio 1.7. HBV-
DNA was not detectable in his last test. In addition
to his anti-HIV medications, the patient was only as-
suming ramipril 10 mg qd. The patient underwent a
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renal biopsy because of the progressive increase in
proteinuria (2.5 g/day) and in serum creatinine (1.4
mg/dl) with an estimated creatinine clearance cal-
culated by the CKD-EPI equation of 55 ml/min/1.73
m?2. An immunoglobulin A Nephropathy (IgAN) was
diagnosed, with a MEST score M1-S1-T1. A gluco-
corticosteroids therapeutic regimen was prescribed,
consisting of three methylprednisolone pulses given
every two months and oral steroids for six months?.
Physical examination and other routine laboratory
tests were unremarkable. The patient received the
first gram of intravenous methylprednisolone with-
out any immediate complications. One day later the
patient was admitted to the Emergency Department
complaining of lower limb muscle weakness with
functional impairment and moderate pain. Blood
tests revealed a remarkable increase in serum creatine
phosphokinase (CPK) (55.000 UI/I, reference range
<190 UI/l) and serum myoglobin (5.933 ng/ml, ref-
erence range <72 ng/ml). Serum creatinine (1.5 mg/
dl) and potassium (4.3 mEq/l) were stable. Other tests
were unremarkable, including C reactive protein. A
diagnosis of acute rhabdomyolysis was made. Meth-
ylprednisolone was discontinued, and the patient was
admitted to the Nephrology Unit. Intravenous fluids
were started (300 ml per hour, 0.9% saline solution
plus 10 ml per hour of a solution of 8% NaHCO3 and
10 ml/h of mannitol 18%). ART was continued. The
patient rapidly recovered with a progressive decrease
of CPK and complete resolution of the symptoms. He
was discharged after four days. No similar episodes
were reported at follow up visits.

DISCUSSION

IgAN is the most frequent form of idiopathic glomer-
ulonephritis, and it has often been reported in HIV
patients, especially among Caucasians®. Glucocortico-
steroid therapy is recommended in case of proteinuria
above 1 g/day despite a 3-6-month course of therapy
with renin-angiotensin system blockers*. Our patient
developed acute rhabdomyolysis after the first intrave-
nous administration of methylprednisolone. He report-
ed no trauma, physical exercise, forced immobilization
or consumption of illicit substances, alcohol or medi-
cation, except for his usual therapy. Physical examina-
tion was normal apart from the complaint of muscle
weakness and pain. Blood tests excluded electrolyte
disorders and ongoing infections or inflammatory my-
opathies. Symptom onset occurred a few hours after
methylprednisolone administration, while other causes
of acute rhabdomyolysis were ruled out. It may be hy-
pothesized that the episode was related to hyperacute
steroid muscular toxicity. Glucocorticoid-induced my-
opathy is a well-known event and frequently occurs in
the chronic form related to long-term steroid therapy
and fluorinated preparations’, or in an acute form often
in the Intensive Care Unit setting®. Nevertheless, in the
literature there are no reported cases of rhabdomyoly-
sis after a single administration of methylprednisolone;

even with very high doses that are used in acute spinal
cord injuries, steroid-induced myopathy takes several
days to develop’. Thus, we believe that this unusual
side effect could be the result of toxic steroid concen-
tration, due to a possible DDI. The patient was taking a
double dose of ritonavir, a strong inhibitor of the CY-
P3A4 enzyme' that directly metabolizes several drugs,
including methylprednisolone. This inhibition results
in an increased drug concentration that may lead to en-
hanced toxicity, as often described for statins®, antiar-
rhythmics such as amiodarone or quinidine, and other
drugs such as midazolam, quetiapine and cisapride. In
fact, co-administration of ritonavir with these drugs
is contraindicated. Likewise, interactions between ri-
tonavir and steroids are described mainly with inhaled
fluticasone and budesonide, and may result in adre-
nal suppression and secondary Cushing’s syndrome’.
A muscle biopsy or electromyography, to identify the
type of muscular damage, was not performed given the
rapid and complete recovery. However, clinical timing
of presentation and pathophysiological plausibility sup-
port a cause-effect relationship.

CONCLUSIONS

DDIs are a clinically relevant problem in HIV-posi-
tive ageing patients. Our case is the first to highlight
that steroid induced muscular toxicity could be relat-
ed to toxic concentrations of methylprednisolone due
to metabolic interference by CYP3A4 inhibitors (e.g.
ritonavir and cobicistat).
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