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VORICONAZOLE

Authority required

For the treatment and maintenance therapy of definite or probable invasive aspergillosis in immunocompromised patients;
For the treatment and maintenance therapy of serious fungal infections caused by Scedosporium species or Fusarium
species;

For the treatment and maintenance therapy of serious Candida infections where:

(a) the causative species is not susceptible to fluconazole; or

(b) treatment with fluconazole has failed; or

(c) treatment with fluconazole is not tolerated:

For the treatment and maintenance therapy of other serious invasive mycosis.

Note

Shared Care Model:

For prescribing by nurse practitioners where care of a patient is shared between a nurse practitioner and medical
practitioner in a formalized arrangement with an agreed management plan. Further information can be found in the
Explanatory Notes for Nurse Practitioners.

Note

Application for an increased maximum quantity to allow for up to 1 month's treatment and repeats sufficient for up to 6
months' treatment may be authorised.
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10 January 2003

ADVICE

Recommended for restricted use within NHS Scotland.

RECOMMENDATION

Voriconazole should be used only in suspected or confirmed cases of invasive aspergillosis; for infections caused by
Fusarium spp and Scedosporium spp; or serious invasive candidiasis refractory to fluconazole. It should be administered
primarily to immunocompromised patients with progressive, possibly life-threatening infections.

13 December 2004

ADVICE: following an abbreviated submission



Voriconazole (VFEND®) as a powder for oral suspension (40 mg/ml) is accepted for restricted use in NHS Scotland. As
previously stated by SMC (January 2003), voriconazole should be used only in suspected or confirmed cases of invasive
aspergillosis; for infections caused by Fusarium spp and Scedosporium spp; or serious invasive candidiasis refractory to
fluconazole. It should be administered primarily to immunocompromised patients with progressive, possibly life-
threatening infections.

The oral bio-availability of voriconazole is almost complete, allowing patients to be switched between intravenous and oral
therapy, and the oral liquid formulation of voriconazole provides an alternative for patients who cannot take tablets. The
cost per day is similar to that with tablets, and markedly less than with infusion.

8 July 2005

ADVICE: following g full submission

Voriconazole (Vfend ) is accepted for restricted use within NHS Scotland for the treatment of candidaemia in non-
neutropenic patients.

Voriconazole provides an additional agent for the treatment of candidaemia in non-neutropenic patients. Its use is
restricted to patients with fluconazole-resistant Candida infection who do not respond to, or cannot tolerate amphotericin B
therapy or who are at an increased risk of serious side-effects with amphotericin.

Guidelines and protocols

The Infectious Diseases Society of America developed and published the Guidelines for Treatment of Candidiasis in
January 2004. Primary options for the treatment of candidaemia in non-neutropenic patients are amphotericin B,
fluconazole and caspofungin. The criteria specified for consideration of an antifungal include clinical status of the patient,
previous exposure to antifungal agents, knowledge of the species and/or antifungal susceptibility. The treatment duration
should be for 14 days after the last positive blood culture and resolution of signs and symptoms. The guideline states that
amphotericin B is preferred for infections involving C. krusei; however, voriconazole is cited as an alternative.

Cost per treatment period and relevant comparators

Drug Dose Cost per day (£)
based on a 65kg patient and
whole vials (where applicable)
Voriconazole IV 6mg/kg 12 hourly on day 1 463
4mg/kg 12 hourly maintenance dose 309
Voriconazole oral 400mg twice daily on day 1 143
(tablet/suspension) 200mg twice daily maintenance dose 72
Amphotericin B liposomal 3mg/kg/day IV (Ambisome) 692
3-4mg/kg/day IV (Amphocil) 484-570
5mg/kg/day IV (Abelcet) 329
Caspofungin 70mg IV on day 1 417
50mg IV daily maintenance dose 328
Fluconazole 400mg IV on day 1 59
(non -proprietary except oral 200-400mg IV daily maintenance dose 29-59
suspension) 200-400mg oral daily maintenance dose capsule 7-14
200-400mg oral daily maintenance dose suspension 9-19
(Diflucan)
Amphotericin B conventional 1mg/kg/day IV 7

Prices taken from eVadis drug dictionary, NHS National Services Scotland (02/05/05)
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Voriconazole is a broad-spectrum antifungal drug which is licensed for use in life-threatening infections.
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Indications
invasive aspergillosis; serious infections caused by Scedosporium spp., Fusarium spp., or invasive fluconazole-resistant
Candida spp. (including C. krusei)
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Voriconazole was superior in efficacy and safety to amphotericin B for the treatment of invasive aspergillosis in
seriously immunocompromised patients. In an open, randomized, comparative study, patients with definite or probable
invasive aspergillosus were stratified by site of infection, underlying condition (allogeneic hematopoietic-cell
transplantation, hematologic condition, or other immunocompromising condition), and baseline neutropenic status before
randomization to treatment with voriconazole (6 milligrams (mg) per kilogram (kg) intravenously (IV) twice on day 1, 4
mg/kg IV twice daily for at least 7 days, after which patients could switch to oral voriconazole 200 mg twice daily) or
amphotericin B deoxycholate (1 to 1.5 mg/kg once daily). Patients showing intolerance or no response could be switched
to other antifungal therapy and remain in the population to be analyzed. Planned duration of therapy was 12 weeks.
Median duration of treatment with voriconazole was 77 days and, with amphotericin B, 10 days...

Voriconazole vs liposomal amphotericin B (febrile neutropenia)
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Per-protocol analysis, voriconazole was inferior to liposomal amphotericin B based on success rate; however,
voriconazole was superior in reducing documented breakthrough fungal infections and in lower rates of infusion-related
toxicity and nephrotoxicity. An open- label, multicenter trial randomized neutropenic febrile patients (n=837) to either
voriconazole or liposomal amphotericin B (LamB). The following doses were used, intravenous voriconazole 6
milligrams/kilogram (mg/kg) every 12 hours for 2 doses then 3 mg/kg every 12 hours (switch to 200 mg orally every 12
hours was allowed after a minimum of 3 days of intravenous therapy) and intravenous LamB 3 mg/kg/day. Antifungal
therapy was continued for up to 3 days after neutrophil recovery or up to a maximum of 12 weeks in those with
documented invasive fungal infections...
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Voriconazole is used for the treatment of invasive aspergillosis.” ™= == =~ = Voriconazole has been evaluated in

clinical studies for primary and salvage therapy of invasive aspergillosis, including treatment of invasive aspergillosis in
patients intolerant of, or whose disease was refractory to, other antifungals.l In these studies, the majority of isolates were
Aspergillus fum/gatus.l

The Infectious Diseases Society of America (IDSA) considers voriconazole the drug of choice for primary treatment of
invasive aspergillosis in most patients and |V amphotericin B the preferred alternative.”® For salvage therapy in patients
refractory to or intolerant of primary antifungal therapy, IDSA recommends amphotericin B, caspofungin, micafungin,
posaconazole, or itraconazole.*® For empiric or preemptive therapy of presumed aspergillosis, IDSA recommends
amphotericin B, caspofungin, itraconazole, or voriconazole.*?

For the treatment of invasive aspergillosis in adults and adolescents with human immunodeficiency virus (HIV) infection,
the US Centers for Disease Control and Prevention (CDC), National Institutes of Health (NIH), and IDSA recommend
voriconazole as the drug of choice;*® IV amphotericin B, IV caspofungin, and oral posaconazole are recommended as
alternatives.* Voriconazole also is considered the drug of choice for treatment of invasive aspergillosis in HIV-infected

childrent;*** Iv amphotericin B and IV caspofungin are alternatives.*!
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SUMMARY AND RECOMMENDATIONS — The following recommendations are in broad agreement with the 2008 IDSA
guidelines on the treatment of aspergillosis
(AAaanun 5 daann 11 4a)

We recommend voriconazole as initial therapy in patients with invasive aspergillosis (Grade 1B). The
recommended dosing regimen is 6 mg/kg intravenously (V) twice a day on day one followed by 4 mg/kg IV twice
daily. When the patient has stabilized and is able to take oral medications, one can consider switching to 200 mg
orally twice daily; the dose can be increased to 300 mg orally twice daily if the response is inadequate or serum
voriconazole levels are <2 mcg/mL. (See 'Voriconazole' above.)

In patients who are intolerant of voriconazole, we recommend use of a lipid-based formulation of amphotericin
B (either Abelcet or AmBisome) at 5 mg/kg per day (Grade 1B). This recommendation does not apply to
infections due to A. terreus, which is intrinsically resistant to amphotericin B. (See 'Lipid formulations' above.)

We suggest the use of combination regimens for salvage therapy in patients who do not respond to either
voriconazole or liposomal amphotericin B (Grade 2B). We suggest adding an echinocandin, such as
caspofungin, micafungin, or anidulafungin, to voriconazole or to liposomal amphotericin B. There are no clinical
data to support the use of amphotericin B with triazoles for combination therapy. (See 'Amphotericin B and
triazoles' above.)

In patients at high risk of zygomycosis (mucormycosis), where the diagnosis of invasive aspergillosis has not
definitively been made, we recommend liposomal amphotericin B rather than voriconazole, since
voriconazole has no activity against zygomycetes. (Grade 1A). (See 'Voriconazole' above.)

We suggest not using combination antifungal therapy as initial treatment (Grade 2C).

Recommendation grades

1. Strong recommendation: Benefits clearly outweigh the risks and burdens (or vice versa) for most, if not all, patients

2. Weak recommendation: Benefits and risks closely balanced and/or uncertain

Evidence grades

A. High-quality evidence: Consistent evidence from randomized trials, or overwhelming evidence of some other form

B. Moderate-quality evidence: Evidence from randomized trials with important limitations, or very strong evidence of some
other form

C. Low-quality evidence: Evidence from observational studies, unsystematic clinical observations, or from randomized
trials with serious flaws
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Objectives

To compare the benefits and harms of voriconazole with those of amphotericin B and fluconazole when used for
prevention or treatment of invasive fungal infections in cancer patients with neutropenia.

Main results

Two trials were included. One trial compared voriconazole to liposomal amphotericin B as empirical treatment of fever of
unknown origin (suspected fungal infections) in neutropenic cancer patients (849 patients, 58 deaths). The other trial
compared voriconazole to amphotericin B deoxycholate in the treatment of confirmed and presumed invasive Aspergillus
infections (391 patients, 98 deaths). In the first trial, voriconazole was significantly inferior to liposomal amphotericin B
according to the trial authors' prespecified criteria. More patients died in the voriconazole group and a claimed significant
reduction in the number of breakthrough fungal infections disappeared when patients arbitrarily excluded from analysis by
the trial authors were included. In the second trial, the deoxycholate preparation of amphotericin B was used without any
indication of the use of premedication and substitution with electrolytes and salt water to avoid handicapping this drug.
This choice of comparator resulted in a marked difference in the duration of treatment on trial drugs (77 days with
voriconazole versus 10 days with amphotericin B), and precludes meaningful comparisons of the benefits and harms of
the two drugs.

Authors' conclusions

Liposomal amphotericin B is significantly more effective than voriconazole for empirical therapy of neutropenic cancer
patients and should be preferred. For treatment of aspergillosis, there are no trials that have compared voriconazole with
amphotericin B given under optimal conditions.
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Subsequent Infection in Neutropenic Patients...
Fusarium species...

The clinician must remember that yeast and fungal infections remain the primary cause of infection-associated
death among patients with neutropenia or patients who undergo blood or bone marrow transplantation [200, 201].
Diagnosis of these infections remains difficult, and recovery of fungi from an aspiration or biopsy of skin or soft tissue
almost always warrants aggressive therapy. Amphotericin B and lipid formulations of amphotericin B have been the gold
standard of treatment, but newer antifungal agents, such as voriconazole and caspofungin, appear to be at least as
effective against Aspergillus species, Fusarium species, and non-albicans species of Candida [164, 165, 184, 202-204].
All of the new antifungal agents have less serious acute toxicity and less nephrotoxicity but are also more expensive than
conventional amphotericin B [203-208]. The importance of treatment with adjunct growth factor or granulocyte transfusion
is unsubstantiated, but they are frequently considered for patients who remain profoundly neutropenic and unresponsive to
antimicrobial therapy [177]. The routine use of azole prophylaxis in high-risk patients has dramatically decreased the
incidence of invasive C. albicans infections but has increased the incidence of infections due to azole-resistant yeast,
including C. glabrata or C. krusei [209]
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7.9 Aspergillus

Aspergillus is a ubiquitous fungus, found in soil, water, the air and rotting vegetation. The vast majority of clinical disease is
associated with Aspergillus fumigatus, although other species, such as Aspergillus flavus, Aspergillus terreus, and
Aspergillus niger, may occasionally be isolated from clinical samples. In persons with CF the most commonly encountered
problem is allergic bronchopulmonary aspergillosis (ABPA). Other clinical presentations are also recognised, including
invasive pulmonary aspergillosis, aspergillus bronchitis, and aspergilloma.

7.9.3 Treatment of ABPA...

...More recent studies have suggested voriconazole may be used instead.161 [3] It has good oral bioavailability but, like
itraconazole, has a significant number of interactions with other drugs.162 [4] Nebulised antifungal agents such as
amphotericin B have been used when response to conventional therapy is poor.163 [3] Further studies are needed to
determine the optimum use of antifungal agents for treating ABPA in CF.

7.9.4 Recommendations for management of ABPA (section 8.14)
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« Corticosteroids should be used for all exacerbations of ABPA in CF unless there is a contraindication to their use [B]...
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» Antifungal therapy with itraconazole should be added to therapy if there is a slow or poor response to corticosteroids,
for relapse of ABPA, in corticosteroid-dependent ABPA, and in cases of corticosteroid toxicity [C]...

« For those whom antifungal therapy is indicated and there is evidence of poor absorption of itraconazole, oral
voriconazole could be considered as an alternative...

* There is insufficient evidence to support the routine use of aerosolized amphotericin B for treating ABPA in CF [C]...

7.9.6 Recommendations for invasive pulmonary aspergillosis, aspergillomas, and aspergillus bronchitis.

» The optimum therapy for non-ABPA presentations of Aspergillus sp. in persons with CF remains uncertain. The options
for systemic antifungal therapy include amphotericin B (non-lipid or lipid preparations), voriconazole or caspofungin. In
some presentations e.g., TBA, surgical debidement may also be of benefit [C].

Grades of recommendations

Grade Type of recommendation

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the target
population; or A body of evidence consisting principally of studies rated as 1+, directly applicable to the target
population, and demonstrating overall consistency of results

B A body of evidence including studies rated as 2++, directly applicable to the target population, and
demonstrating overall consistency of results; or Extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+, directly applicable to the target population and demonstrating
overall consistency of results; or Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4; or Extrapolated evidence from studies rated as 2+
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3.3. Prevention of infection...

...Patients with aplastic anaemia are at high risk of fungal infection, including Aspergillus. Fluconazole provides no cover
against Aspergillus species. The drugs of choice are itraconazole and posaconazole, the latter of which has not yet been
shown to be superior in efficacy to itraconazole. Both are superior in efficacy to fluconazole. There are no data to justify the
use of voriconazole for prophylaxis (Prentice et al, 2008)...
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3.4. Treatment of infection...

...It is recommended that systemic antifungal therapy is introduced into the febrile neutropenia regimen early if fevers
persist. Once a patient with aplastic anaemia is colonised with Aspergillus it may be difficult to treat successfully as the
neutrophil count may not recover for a long period of time. If a patient has had previous fungal infection, or if fungal
infection is proven or even suspected, systemic antifungal therapy should be used with the first line antibiotics. Early use of
an appropriate lipid formulation of amphotericin or one of the newly licenced antifungal agents, such as Voriconazole or
Caspofungin, should be considered in aplastic anaemia patients who may need prolonged treatment, in order to avoid
serious nephrotoxicity. Pulmonary infiltrates and sinus infection should be taken as indicators of likely fungal infection in
patients with severe aplastic anaemia. A chest X-ray should be included as part of the investigation of new or persistent
fever, with high resolution computed tomography scanning of chest if high index of clinical suspicion.
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Summary of key recommendations...

» Prophylaxis of IFI should be confined to high risk patients. The drugs of choice are itraconazole which has clinically
significant but manageable or avoidable interactions with other drugs and posaconazole which has not yet been shown to
be superior in efficacy to itraconazole. Both are superior in efficacy to fluconazole. There are no data to justify the use of
voriconazole for prophylaxis...
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3 THERAPY
Recommendations
® Empiric antifungal therapy for episodes of febrile neutropenia which are resistant to antibacterial drugs is not of
proven efficacy and should be discouraged (grade A, level Ib)
® The need for systemic antifungal therapy should be confirmed by CT scans and mycological testing for fungal
wall components (GM and /or BG) in blood or BAL. If these are non-confirmatory, empirical therapy may be
unnecessary and could be avoided or stopped. It is unclear whether PCR detection of fungal DNA is as reliable
as fungal antigen tests (grade B, level lla)
® |f empirical antifungal therapy is given it is desirable to minimise the toxicity of this therapy since the majority of
patients never have IFl confirmed. Therefore the choice of empirical therapy is between liposomal amphotericin B
(but not in escalated initial doses) and caspofungin, the latter having the superior (ie lower) toxicity profile (grade
A, level Ib)
® Amphotericin B dexycholate is not recommended for the eradication of proven or suspected IFl because of its
unacceptable toxicity (see table 4) (grade A, level 1b)
® |n proven or probable CNS IFI voriconazole is recommended because of its superior CNS penetration (grade A,

level Ib)
® Combination therapy in primary or resistant IFl is not of proven efficacy and should be discouraged (grade A,
level Ib)
Table 4; Recommended therapy
Agent Indication
Amphotericin-B dexoycholate Not recommended because of avoidable toxicity
Liposomal amphotericin-B Empirical and proven IFl to reduce acute febrile reactions and nephrotoxicity of
conventional form
Caspofungin Empirical and proven IFl; least toxic choice
Voriconazole Restrict to proven IFl where specific sensitivity is greatest to this agent. Intracerebral

aspergillosis

STRENGTH OF RECOMMENDATIONS:

Strong (grade 1): Strong recommendations (grade 1) are made when there is confidence that the benefits do or do not
outweigh harm and burden. Grade 1 recommendations can be applied uniformly to most patients. Regard as
‘recommend".

Weak (grade 2): Where the magnitude of benefit or not is less certain a weaker grade 2 recommendation is made. Grade
2 recommendations require judicious application to individual patients. Regard as ‘suggest’.

QUALITY OF EVIDENCE
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The quality of evidence is graded as high (A), moderate (B) or low (C). To put this in context it is useful to consider the
uncertainty of knowledge and whether further research could change what we know or our certainty.

(A) High Further research is very unlikely to change confidence in the estimate of effect. Current evidence derived from
randomised clinical trials without important limitations.

(B) Moderate Further research may well have an important impact on confidence in the estimate of effect and may
change the estimate. Current evidence derived from randomised clinical trials with important limitations (e.g. inconsistent
results, imprecision - wide confidence intervals or methodological flaws - e.g. lack of blinding, large losses to follow up,
failure to adhere to intention to treat analysis),or very strong evidence from observational studies or case series (e.g. large
or very large and consistent estimates of the magnitude of a treatment effect or demonstration of a dose-response
gradient).

(C) Low Further research is likely to have an important impact on confidence in the estimate of effect and is likely to
change the estimate. Current evidence from observational studies, case series or just opinion.
(http://www.bcshguidelines.com/BCSH PROCESS/EVIDENCE LEVELS AND_GRADES OF RECOMMENDATION/43_GRA
DE.html)
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Amphotericin B | Sterile powder - - 144.96 - - -
Liposomal sterile powder 8,000.00 8,000.00 - 7,500.00 6,650.00 6,650.00 | -16.88

Amphotericin B | 50 mg

Voriconazole tablet 50 mg 428 - - 392.33 356.67 356.67 | -16.67

Voriconazole tablet 200 mg 1,605.00 1,605.00 1,605.00 1,498.00 1,391.00 1,391.00 | -13.33

Voriconazole sterile powder 6,099.00 6,099.00 6,099.00 5,778.00 4,815.00 4,200.00 | -31.14
200 mg
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up to 11-month course: 0.25-1 mg/kg/day ‘ﬁlﬂuﬂ’ﬂéﬂw 60Kkg, muﬂmﬂ”}‘ﬁlﬁ - - - 1,014.72 -
Amphotericin vial dry
B 50 mg (IV over 2-6 hr), up to 11 months and total ?mg/kg/day --> round up to 1 vial 2,029.44
dose upto 3.6 g per day
Liposomal sterile 21-day cycle: 3to 5 ﬁmﬁﬂ@ﬂqm 60kg, muﬁmmmfﬁ 787,500.00 | 698,250.00 | 698,250.00 232,750 -
Amphotericin pwdr 50 | milligrams/kilogram/day administered 4mg/kg/day (3-5mg/kg/day), Lﬂgﬂ 465,500
B mg intravenously - The duration of therapy SR 1E = 4mg/kg/day * 60kg
varies according to specific mycoses and / 50mg/vial = 4.8 19/ --> 5 AR,
clinical response. In most studies, it has srezia Rl 21 1 = 599 * 3787
been 2 to 4 weeks g1 * 21day/course
Voriconazole tablet 50 | 9-week cycle: patients weighing 40 NIELLAN 100mg (2 B yn 12 %I'Qim 98,868.00 89,880.00 89,880.00 9,986.67-
mg kilogram (kg) or more, and 100 mg every (Tuay 2 ﬂ%\‘i) Wuseazinan 9 §ad 19,973.33
12 hours for patients weighing less than 40 | = $71A"8N 2 finsiants * 2a%asiadi *
kg (lluanszezinaild Astlszunnd o 9wk/course * 7day/wk
waumeug va))
Voriconazole tablet 9-week cycle: 200 milligrams orally every ANINIATLABSA = 1 LHA(200 mg) * | 188,748.00 | 175,266.00 | 175,266.00 19,474 - 38,948
200 mg | 12 hours. --- a minimum of 6 to 12 weeks of Zﬂ%aﬁiﬂi/u*gwk*?day/wk *31ANEN
therapy are generally recommended
Voriconazole sterile 9-week cycle: 6 milligrams/kilogram ﬁmamﬁwﬁnt}ﬂqa 60 kg, ﬁluﬂm‘ﬁl 873,633.60 | 728,028.00 | 635,040.00 | 70,560 - 141,120
pwdr (mg/kg) intravenously (IV) every 12 hours ¥ 4markg g 12hr (Zﬂﬁ{i/day),
200mg | for 2 doses, followed by 4 mg/kg IV every | sveiztaafils = 9wk * 7dayiwk,
12 hours. --- a minimum of 6 to 12 weeks of | AWIUFABARSE = (4mg/kg * 60kg /
therapy is generally recommended 200mg) * 2 ﬂ%\iﬁiﬂffu * 9wk *
7day/wk * $1A181
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