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Micafungin therapy for CPA via OPAT

Abstract.

Background

Intravenous micafungin has been reported as a treatment alternative in patients with chronic
pulmonary aspergillosis (CPA) where long-term oral triazole therapy is unfeasible.
Objectives

We evaluated the safety and efficacy of micafungin administered via the outpatient
parenteral antimicrobial therapy (OPAT) service for the treatment of CPA

Methods

We included all CPA patients who received micafungin via OPAT between April 2016 and
March 2018. Data on adverse events and line-related complications, and Quality of Life
(QoL) scores at the start of micafungin course and 3 months later were
extracted.Improvements in QOL were defined as an improvement of 24 points in at least one
modality (symptom, impact, activity, total) in the St George’s QOL score. A stable QOL score
was defined as a change in score of less than 4 points in either direction whilst deterioration

was defined as an increase of =4 points.
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Results

There were 20 OPAT episodes involving 18 patients with a median duration of micafungin
therapy of 21 (range: 4-248) days. Improvement or stability in the symptoms, activity, impact
and total score was seen in 14 (78%), 12 (67%), 9 (50%) and 9 (50%) of the patients
respectively. However, half of the patients reported deterioration in the impact domain and
total scores. By self-assessment, patients who categorized themselves as “poor” was
comparable at the start of OPAT and at 3 months (43% vs. 50%, McNemar’'s p=0.7).

Adverse events attributable to micafungin were recorded in 3 (14.3%) episodes.

Conclusions
Micafungin may be safely administered via an OPAT service. Micafungin therapy was
associated with an improvement or stability in QoL scores in at least 50% of the patients

across the 4 domains.

Introduction

Chronic pulmonary aspergillosis (CPA) is a slowly progressive, destructive infection of the
lungs, with radiological features characterized by cavity formation or enlargement of pre-
existent cavities with or without intra-cavitary aspergilloma, parenchymal fibrosis or pleural
thickening.»? CPA is typically treated with long-term (=6 months) oral triazole antifungal
therapy. Other antifungal agents such as the echinocandins may also be used in the setting
of triazole intolerance, clinical failure of triazole therapy, laboratory confirmed triazole
resistance or rapidly progressive disease®. The clinical response rate of micafungin for

treatment of CPA has been reported to be as high as 78%.*°

Outpatient parenteral antimicrobial therapy (OPAT) is used to deliver intravenous (1V)
antimicrobials to patients with serious infections in an outpatient setting or in their own

home.”® The OPAT service at the Wythenshawe Hospital site of Manchester University NHS
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Foundation Trust was established in 2015 and is run by a multidisciplinary team based in the
Infectious Diseases Department, which also incorporates the National Aspergillosis Centre
(NAC). The OPAT service has facilitated the discharge from hospital of patients requiring 1V
micafungin for treatment of their CPA. Here, we reviewed OPAT episodes during which CPA

patients received micafungin.

Materials and Methods

All CPA patients who completed a course of micafungin through OPAT between April 2016
and March 2018 were included in the study. The diagnosis of CPA was made using a
combination of characteristics: a consistent appearance on thoracic imaging, direct evidence
of Aspergillus infection or an immunological response to Aspergillus spp. and exclusion of
some alternative diagnoses . All patients initially received micafungin as an inpatient before
being discharged via OPAT. All patients received daily doses of IV micafungin (7 days a
week). Some OPAT administered doses were initially given via peripheral cannulae but most

doses were given via peripherally inserted central catheter (PICC) lines.

All data were collected retrospectively from case notes and the NAC database of CPA
patients. Demographic, clinical and laboratory data were recorded. Where available, St
George’s Respiratory Questionnaire (SGRQ) Quality of Life (QoL) scores at the start of
micafungin course and 3 months later were extracted to assess response to therapy.
Improvements in QOL were defined as an improvement of 24 points in at least one modality
(symptom, impact, activity, total) in the St George’s QOL score®. A stable QOL score was
defined as a change in score of less than 4 points in either direction whilst deterioration was
defined as an increase of 24 points®. The Symptoms component assesses for frequency and
severity of disease; activity component assesses for activities of daily living that cause or are
limited by breathlessness; Impact componentis the broadest component of the questionnaire

that covers a vast range of disturbances of psychosocial function. The total score

This article is protected by copyright. All rights reserved.



summarizes the impact of the disease on overall health status and is calculated using the

formula®:

Total score = 100 x Summed weights from positive items in the questionnaire/Sum of
weights for all items in the questionnaire

Scores for all components range from O to 100, with higher scores indicating more
limitations. Best performances are achieved with a 3- or 12-month recall reported by the

patient®

The Medical Research Council (MRC) dyspnoea score, patients’ assessment of health
status (self-assessments), and weight data were also recorded at the start of OPAT and 3

months later.

Categorical data were reported as total numbers and percentages. Normally distributed and
non-normally distributed data were reported as mean or median values respectively.
Continuous variables were compared using the paired t-test or Wilcoxon matched pairs
signed rank test, as appropriate. McNemar’s test was used to compare categorical data.
Statistical significance was established at p<0.05. GraphPad Prism v7.0d (GraphPad

Software, La Jolla California USA) was used for data analysis.
Results

There were 20 OPAT episodes involving 18 patients (11males, 7 females), with 2 patients
receiving 2 courses of micafungin during the study period. The indications for micafungin
therapy were intolerance to azoles (10; 48%), panazole resistance (8; 38%) and rapid
disease progression despite azole treatment (3; 14%). The median age was 64 (range: 32-
84) years. The median duration of micafungin therapy via OPAT was 21 (range: 4-248) days
(Tablel). All patients received micafungin at a dose of 150mg OD. No therapeutic drug
monitoring was carried out. One patient had IV ertapenem co-administered with micafungin
while three patients received oral terbinafine 250mg BD as an adjuvant antifungal to

micafungin. One patient received a total of 248 days of micafungin therapy. This patient had
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a background history of hyper IgE syndrome with interleukin 17 deficiency. He had panazole
resistant Aspergillus fumigatus and experienced multiple episodes of haemoptysis requiring

two bronchial artery embolisations (BAE).

QoL data was available for 18 patients; improvement or stability in the symptoms and activity
domains was observed in over two-thirds of the patients after 3 months of micafungin
therapy. However, half of the patients reported deterioration in the impact domain and total
scores (Table 1). Improvement in the symptoms, activity, impact and total score was seen in
8 (44%), 5 (28%), 7 (39%) and 6 (33%) of the patients respectively (Table 1). There was no
statistical difference between QoL change and duration of treatment (p=0.8). By self-
assessment, patients who categorized themselves as “poor” were comparable at the start of

OPAT and at 3 months (43% vs. 50%, McNemar’s p=0.7).

There was no significant difference observed in either weight (61.0 vs.62.8kgs; p=0.5) or
MRC dyspnoea scores (4/5 vs. 4/5, p=0.8) at the start of treatment and 3 months after

treatment (Table 1)

No line-related complications were recorded during micafungin therapy. Of the 20 OPAT
episodes, adverse events, which could be attributed to micafungin, were recorded in 3(14%)
of these. All the adverse events were classed as type A adverse drug reactions. None of the
OPAT episodes were discontinued due to adverse drug reactions and all patients completed
their course of micafungin as planned. One patient developed hypomagnesaemia (0.4
mmol/L and another had hyponatremia (123mmol/l). Both these patients were not on any
other drugs that could explain the electrolyte derangements other than micafungin. One
patient developed diarrhoea and confusion within days of starting micafungin but micafungin
was continued. This patient's symptoms resolved spontaneously after one week of
micafungin therapy. A total of 2 of (10%) of the OPAT episodes were characterized by

readmission of the patient into hospital. On both occasions, the indication for the admission
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was recurrent hemoptysis; one required two bronchial artery embolization procedures and

was subsequently switched to liposomal amphotericin B.
Discussion

About 10% of CPA patients at the NAC have received at least 1 course of either intravenous
micafungin or liposomal amphotericin B during the course of their disease treatment **. Our
experience with the use of short-courses of liposomal amphotericin in CPA patients has
previously been reported'”. Here, we have described our experience of administering
micafungin to CPA patients via OPAT. At 3 months post commencement of micafungin,
there was no significant change in weight or dyspnoea, and only a third of the patients had a
clinically significant improvement in their quality of life. The clinical response seen was much
less that those seen in reports of previous randomized clinical trials (RCTs) of micafungin
with or without amphotericin B or triazoles®*®. This could be because the median duration of
micafungin therapy was shorter in our study and our patients received micafungin as
monotherapy as opposed to combination with amphotericin B and triazoles. Although
Kohno'? and colleagues reported a higher rate of adverse reactions (15.8%) among a cohort
of Japanese patients, these were all mild with the most common being abnormal liver
function. In a retrospective study, lzumakawa’ and colleagues reported a higher
effectiveness (75%) of micafungin monotherapy than we did and no notable side effects

were documented.

Since its development in the 1970s, the use of OPAT has become widespread in both
primary and secondary care across many countries. The aims of OPAT include the
improving patient experience, and provision of care closer to home thereby improving patient
experience while decreasing cost and length of hospital stay. Following assessment to
determine medical and social suitability by a doctor or specialist nurse, plans are put in place
to ensure the efficient daily delivery of the drug with provision made for review by a health

professional at regular intervals.
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Micafungin is an echinocandin that acts through inhibition of B-(1, 3)-d-glucan synthase, an
enzyme that is necessary for the synthesis of essential 3-(1, 3)-d-glucan of the Aspergillus
cell wall. It is an ideal choice for OPAT because of its once daily parenteral dosage.
Micafungin has been used in a mixed population of patients with subacute invasive
aspergillosis (chronic necrotising) and CPA, with reasonable success rates (efficacy) and
acceptable safety.* °Reported doses used in previous studies ranged from 12.5mg to
300mg OD with adverse events rates between 0% and 16% *>'*. This is comparable with
our data; we observed just over 10% of the patients developing adverse events. Common
reported adverse events associated with micafungin include abdominal pain; anaemia;
diarrhoea; fever; headache; hypocalcaemia; hypokalaemia; hypomagnesaemia; leukopenia;

phlebitis; rash and vomiting.

Limitations

We focused on the duration of micafungin administration of micafungin via OPAT and did not
assess for inpatient use of micafungin among this cohort. It is possible that some patients
received several doses of micafungin as inpatients prior to discharge on OPAT. Also, we
were unable to assess for radiological response at the end of the course of micafungin
therapy; clear treatment outcome definitions for micafungin use in the setting of CPA are yet
to be clearly established. Our study design was retrospective and our findings were limited to
what information was available from records. However, to the best of our knowledge, this is
the first study to assess the safety and efficacy of IV micafungin administered via OPAT
services for the treatment of CPA.

Conclusions

Despite the above limitations, the present study has shown that for the majority of CPA
patients who received micafungin via OPAT, the course of therapy was well tolerated and no
adverse events were recorded. Although this is a small sample size, our experience of using
micafungin resulted in lower rates of clinical response than previously reported. However, we

were able to demonstrate that micafungin can be safely administered via OPAT, and
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therefore may have a role to play facilitating the discharge of patients requiring micafungin

for other fungal infections, including Candida infections.
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Table 1: Patients demographic and clinical characteristics

Patient Sex Age Primary underlying Duration Self-assessmenty Self- Weighty Weights MRC, MRC; Symptoms Impact Activity Total Comments
condition of OPAT assessments

1 M 32 Previous pneumothorax 248 Fair Good 86.6 83.1 2 2 Deteriorated Deteriorated Deteriorated Deteriorated BAE x2
+Hyper 1gG syndrome

2 M 60 Previous pneumothorax 10 Poor Very poor 84.0 85.2 4 5 Stable Deteriorated Stable Deteriorated

3 M 69 Previous pneumothorax 91 Fair Good 84.6 81.0 3 3 Deteriorated Improved Improved Stable

4 M 69 Mycobacterium xenopii 11 Poor Poor 71.0 72.4 4 4 Deteriorated Deteriorated Deteriorated Deteriorated

5 F 68 Tuberculosis 10 Poor Poor 45.2 42.4 3 5 Stable Deteriorated Stable Deteriorated

6 M 47 COPD, Tuberculosis 21 Good Fair 56.6 58.2 Not Not Improved Deteriorated Deteriorated Deteriorated Hypomagnesaemia

done done

7 F 66 Tuberculosis 28 Poor Good 46.4 50.2 4 3 Improved Improved Improved Improved

8 F 35 Asthma 83 Poor Good 58.0 55.4 4 1 Improved Improved Improved Improved Recurrent hemoptysis

9 M 70 Mycobacterium avium 4 Fair Fair 71.0 67.4 2 2 Improved Improved Stable Improved
complex

10 M 73 Tuberculosis 15 Fair Good 58.6 52.8 3 2 Improved Improved Stable Improved Hyponatremia

11 M 74 COPD 21 Very poor Poor 62.0 63.6 5 4 Improved Improved Improved Improved

12 M 59 Resected SCLC 21 Fair Poor 62.6 62.6 4 4 Stable Deteriorated Deteriorated Deteriorated

13 M 67 Tuberculosis 8 Fair Poor 70.0 66.7 2 2 Improved Deteriorated Deteriorated Deteriorated

14 F 64 Sarcoidosis 28 Very poor Very poor 44.0 45.0 4 5 Stable Stable Improved Stable

15 F 40 Previous pneumothorax 21 Good Fair 48.8 49.6 2 2 Stable Deteriorated Deteriorated Deteriorated

16 F 36 Sarcoidosis 21 Good Fair 60.0 63.0 4 4 Deteriorated Deteriorated Stable Deteriorated

17 M 59 Previous pneumothorax, 22 Poor Poor 85.8 88.0 5 4 Stable Stable Stable Stable Diarrhoea and confusion
COPD

18 F 75 Rheumatoid arthritis, 15 Poor Fair 56.5 56.0 5 5 Improved Improved Stable Improved
COPD

Improvement in the symptoms, activity, impact and total score was seen in 8 (44%), 5 (28%), 7 (39%) and 6 (33%) of the patients respectively. Stability in the
symptoms, activity, impact and total score was seen in 6 (33%), 7 (39%), 2 (11%) and 3 (17%) of the patients respectively. Deterioration in the symptoms,

activity, impact and total score was seen in 4 (22%), 6 (33%), 9 (47%) and 9 (47%) of the patients respectively. COPD: Chronic obstructive pulmonary disease, SCLC ,
Small cell lung cancer, BAE- Bronchial artery embolization, M —Male, F Female, OPAT- Out Patient Parenteral Antimicrobial Therapy, MRC-Medical Research Council, X at start of OPAT,

Xsthree months into OPAT..
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