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Abstract

Acitretin is retinoic acid derivative that is approved for treatment 
of severe psoriasis. The side effect of retinoic therapy is all-trans reti-
noic acid syndrome. Here, we report a case of acitretin treatment as-
sociated acute lung injury in a psoriasis patient. Exhibited as a diffuse 
lung parenchymal injury, the differential diagnosis of infection, heart 
failure, and alveolar hemorrhage should be ruled out. A definite medi-
cation history is prerequisite for diagnosis of the disease. After correct 
diagnosis, the patient responded well to corticosteroid and the symp-
tom and radiological changes of acitretin-induced acute lung injury 
alleviated soon.

Introduction

Differentiation Syndrome (DS) or Retinoid Acid Syndrome 
(RAS) is a common complication that is described in patients 
with Acute Promyelocytic Leukemia (APL) who are treated with 
All-Trans Retinoic Acid (ATRA) [1]. Within 2 to 21 days of ATRA 
treatment initiation, patients may develop RAS manifested as 
fever, pulmonary infiltrates, hypoxemia, respiratory distress, 
weight gain, pleural and pericardial effusions; hypotension, and 
multi-organ failure [2]. Acitretin is retinoic acid derivative that is 
approved for treatment of severe psoriasis [3]. Here, we report 
a case of acitretin treatment associated acute lung injury, which 
responded well to corticosteroid in a psoriasis patient.

Case presentation

A 56-year-old man, having psoriasis over 10 years, presented 
to our division with dyspnea, non-persistent fever, and produc-
tive cough within a period of 20 days, but denied chest pain, 
palpitations, syncope or body edema. Before he came to our 
facility, he was admitted to hospital A because of complaining 
productive cough, dyspnea, and fever for 5 days (Tmax 38.4oC). 
Computed tomography scanning showed diffused ground glass 
opacity, and local consolidation (Figure 1, A-1~A-3). Brain Natri-
uretic Peptide (BNP) was slightly elevated at 180 pg/ml. Then, 
pneumonia was suspected and bronchoscope was performed 
in that hospital for withdrawing Bronchoalveolar Lavage Fluid 
(BALF) for microorganism screening including Next Generation 
Sequencing Technology (NGS). There were no positive findings 
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Figure 1: Serial computed tomography scan of the acitretin-related 
acute lung injury patient. A-1~A-3 showed a diffuse ground-glass 
opacity distributed on bilateral lungs in July 1st 2020; B-1~B-3 
showed a thickened ground-glass opacity with obvious traction 
bronchiectasis in July 9 2020; C-1~C-3 showed consolidation and 
ground-glass opacity distributed along with bronchovascular 
bundle; traction bronchiectasis was more profounded in July 17. 
D-1~D-3 showed great reduction in ground-glass opacity and con-
solidation, recovery of bronchiectasis after 1 month glucocorticoid 
therapy in Augst 28, 2020.
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for bacteria, fungi, virus, and parasites. However, the patient 
was still empirically administered with imipenem and Linezolid. 
Several days later, voriconazole was also prescribed for recur-
rence of fever. After one-week treatment, the patient still had 
symptoms of dyspnea and productive cough. CT scan was re-
run and the results showed as (Figure 1, B-1~B-3), ground glass 
opacity was getting thicken and traction bronchiectasis was ob-
viously shown. He was then transferred to our hospital.

Laboratory testing showed a white blood cell count of 13.1 X 
103/μL, lymphocytes of 1100/μL, hemoglobin levels of 13.9 g/
dL, platelet count of 339 X 103/μL, and C-reactive protein lev-
els of 0.6 mg/dL. Aminotransferase levels of 17.8 U/I, alanine 
transaminase levels of 21.3 U/I, total bilirubin levels of 0.54 
mg/dL, total protein levels of 6.48 g/dL, albumin levels of 4.0 
g/dL, blood urea nitrogen levels of 4.6 mmol/L, and creatinine 
levels of 49 μmol/L was detected. The Erythrocyte Sedimenta-
tion Rate (ESR) increased to 40 mm/h. Carcinoembryonic Anti-
gen (CEA) was normal as 4.57 ng/ml, Neuron-Specific Enolase 
(NSE) increased to 33.40 ng/ml, and CYFRA21-1 was elevated 
as 19.80 ng/ml.Microbiological study showed a negative culture 
result for bacteria. He was also negative for T-SPOT, β-D glucan 
and galactomannan antigen test. The serum antibodies for virus 
including Influenza A, influenza B, COVID-19, cytomegalovirus, 
EB virus were also negative. He was hypoxemic with an oxygen 
saturation of 88% on room air at rest. Blood-gas testing showed 
a decreased PaO2 at 53 mmHg (room temperature, breath at 
quiescent status).

High resolution CT scanning revealed bilateral central dis-
tributed, diffused ground glass opacity and consolidation. More 
diffused traction bronchiectasis was also seen in the CT scan 
(Figure 1, C1~C3). Pulmonary function testing revealed a nor-
mal ventilation function, moderate decreased diffuse capacity 
(DLCO 3.66 mmol/min/kPa; 52.5% predicted value). Echocar-
diography was performed to rule out heart failure. The results 
showed no significant valvular disease and signs of heart failure 
(ejection fraction value of 63.0%, left ventricular end diastolic/
systolic diameter of 49/38 mm, inferior vena cava diameter dur-
ing inspiration of 18 mm, and normal right ventricular internal 
diameter of 36 mmHg).

Based on above parameters, infection and heart failure were 
ruled out for the abnormality on CT scan and respiratory fail-
ure. Because he had psoriasis, we then inquired the therapeutic 
detail for the treatment. He was received about 10 years exter-
nal acitretin treatment, and two months ago, he was advised to 
receive oral acitretin because of refractory skin lesion. After re-
ceiving 20-30 mg/day acitretin for two months, he got fatigue, 
dry mouth, and subsequently fever, dry cough, and progressive 
dyspnea. He then went to hospital A. Finally, the cause for his 
respiratory failure was diagnosed as acitretin-associated lung 
injury. Acitretin was strictly stopped, even for the external use. 
40 mg methylprednisolone was intravenous administered to 
the patient for 5 days. And then he discharged with 40 mg oral 
prednisone for 15 days and 30 mg oral prednisone for another 
15 days. A month later, he revisited to our outpatient setting, 
and CT scan was re-performed. As shown in (Figure 1, D-1~D-3), 
ground glass opacity and consolidation diminished and van-
ished, and traction bronchiectasis was largely alleviated.

Discussion

The most important complication of all trans retinoid acid-
based therapy is the Retinoic Acid Syndrome (RAS), a cardio-
respiratory syndrome manifested asdyspnea, pulmonary infil-
trates, pleural or pericardial effusions, episodic hypotension, 
and multi-organ failure [1]. As previous report, ATRA adminis-
tration may induce RAS in an incidence of approximately 25% 
cases [4]. Hence, RAS was broadly concerned during the treat-
ment of acute promyelocytic leukemia using ATRA. Due to the 
awareness, the mortality rate of the patients with this syndrome 
has declined from approximately 30% to 2~10% [5]. Diagnosis 
of the RAS is under the premise of using ATRA, occurrence one 
of the following clinical findings in the absence of alternative 
explanations: Fever, weight gain, respiratory distress, pulmo-
nary infiltrates, pleural or pericardial effusions, hypotension 
and renal failure [6]. In our case, patient was diagnosed with 
RAS under the occurrence of dyspnea, laboratory confirmed 
respiratory failure, and pulmonary infiltrates after two months 
acitretin treatment. The causative for misdiagnosis of pneumo-
nia in hospital A was due to absence of inquiring the treatment 
detail for his psoriasis. After discontinuing acitretin and taking 
corticosteroid therapy, the symptoms relieved and CT image al-
leviated promptly in this patient. 

Acitretin is a derivative of retinoic acid, it is rarely associated 
with RAS as indicated by previous report. Limited case reports 
showed all the acitretin-associated RAS appeared in psoriasis 
patient [3,7,8]. As reported previously, the doses of acitretin 
used in those patients were at range of 35~50mg daily [3]. Here 
the patient in our report received only 20~30mg daily oral ad-
ministration for two months and then RAS occurred. Although 
limited data regarding the dosage of acitretin for inducing RAS 
occurrence, it may still have variance dependent on personal 
sensitivity. Furthermore, this patient had used external acitretin 
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for 10 years, it is unknown whether it has accumulating and/or 
synergistic effect of external and oral acitretin. The time course 
of onset of RAS was about two months in this patient which was 
longer than previous reports. Dose accumulation and gradually 
increased dosage of acitretin could be probably accounted for 
the longer onset time course.

In advantage of acitretin stop and corticosteroid usage, this 
patient recovered rapidly from respiratory failure to normal ac-
tivity within a month. Intriguingly, traction bronchiectasis was 
almost disappeared after a month’s glucocorticoids administra-
tion. Traction bronchiectasis is noted as dilatation of airway-
within the lung areas. Pathologically, traction bronchiectasis is 
thoughtto be the result of contraction of lung tissue surround-
ing airway becauseof fibrosis, inflammation, and scarring [9]. 
The relatively early intervention of glucocorticoid might be ef-
fectively interrupt and reverse the fibrotic procedure.

Conclusion

In conclusion, we report here a rare case of acitretin-asso-
ciated RAS and acitretin-related lung injury responding well to 
corticosteroid.
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