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Mitomycin for solution (Mitosol) 
Abbreviated Review
VHA Pharmacy Benefits Management Strategic Healthcare Group
Medical Advisory Panel and VISN Pharmacist Executives
The PBM prepares abbreviated reviews to compile information relevant to making formulary decisions. VA clinical experts may provide input on the content. Wider field review is not sought. Documents no longer current will be placed in the Archive section. 

Introduction
Surgical treatment of glaucoma is used in cases where intraocular pressure cannot be controlled with topical medications or laser therapy.   The most common are glaucoma filtration procedures, such as trabeculectomy, which involve creation of a filtration bleb to allow egress of aqueous humor from the eye.  Scarring during the healing process can negatively impact the patency of the new filtration site; therefore, controlled regulation of scar tissue formation is desired. Modulation of wound healing with antifibrosis agents such as mitomycin C (MMC) has been used off-label for several decades as an adjunct for glaucoma filtration surgery. 

Intraoperative mitomycin was commonly used during glaucoma filtration surgery; however, as complications associated with its use became better known, more surgeons are reserving it for patients at higher risk for surgical failure.

Mitomycin is compounded in order to provide the doses used for glaucoma surgery.  Based on responses received from several VA pharmacists, mitomycin 0.1-0.4mg/ml (typically 0.2mg/ml) is prepared using the 5mg vial.  In February 2012, Mitosol, a kit which provides 0.2mg/ml of mitomycin and sponges for application, was approved.

FDA-approved Indications
For use as an adjunct to ab externo glaucoma surgery

Potential Off-label Uses
This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Topical MMC (compounded) has been used in a variety of other ocular procedures (e.g., treatment or prevention of haze in refractive procedures, pterygium or other corneal surgery)

VA FORMULARY ALTERNATIVES
Mitomycin vials (compounded to provide doses 0.1-0.4mg/ml)

Dosing/Administration
Please refer to product package insert for detailed information.

Once reconstituted, the resulting solution (0.2mg/mL) is used to saturate the sponges that are provided in the kit.  Allow saturated sponges to remain undisturbed in the kit for 60 seconds.  The fully saturated sponges are applied to the treatment area (approximately 10mm x 6mm ± 2mm) in a single layer using surgical forceps.  Keep sponges on treatment area for 2 minutes; after removal of the sponges, the surgical site should be copiously irrigated. Used sponges are to be placed in provided tray for disposal in the chemotherapy waste bag.

The reconstituted solution is stable for 1 hour at room temperature.
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How Supplied
The Mitosol kit contains:
1 vial mitomycin 0.2mg
1 1ml Sterile Water for Injection in syringe with connector
6 absorbent sponges (3mm)
6 absorbent sponges (6mm)
6 half-moon sponges
1 instrument wedge sponge
Necessary adapters, spikes, syringes, sponge container, sterile alcohol prep pad, chemotherapy waste bag

Efficacy
A Cochrane review evaluated intraoperative use of mitomycin C for glaucoma surgery.  Eleven RCTs with a minimum length of follow-up of 1 year were included.  The dose of MMC (0.1-0.5mg/mL) and the amount of time that it was applied (1-5 min) varied among trials.  The primary outcomes were proportion of failed trabeculectomies at 12 months and mean IOP at 12 months.  For purposes of the review, failure was defined as IOP >22mmHg despite additional topical or systemic medications.  Table 1 shows the studies that were included in the Cochrane review and/or the FDA’s review.  In the FDA review, a total of 480 eyes were treated with mitomycin.  

Table 1:  Mitomycin (MMC) Studies Included in Cochrane Review or FDA Review
	
	Follow-up (mo.)
	Study Arms
	No. pts/no. eyes
	Mean IOP (mmHg)
	Cochrane
	FDA

	Carlson 1997
	6-30
(mean 20)
	MMC 0.5mg/mL for 3.5min
Placebo
	14/14
15/15
	12.6
16.2
	X
	X

	Cohen 1996
	12
	MMC 0.5mg/mL for 2.5min
Salt solution
	36/36
35/35
	14.5
17.2
	X
	X

	Costa 1996
	12
	MMC 0.2mg/mL for 3 min
Saline
	14/14
14/14
	12.8*
18.4
	X
	X

	Robin 1997

	12
	MMC 0.2mg/mL for 2 min
MMC 0.2mg/mL for 4 min
MMC 0.4mg/mL for 2 min
Placebo
	78/78
75/77
75/74
75/71
	2.0*ⱡ
3.0*ⱡ
2.9*ⱡ
NA
	X
	X

	Andreanos 1997
	18
	MMC 0.4mg/mL for 2-3min
Trabeculectomy without MMC
	24 pts
22 pts
	12.5*
19.6
	X
	X

	Martini 1997
	12
	MMC 0.1mg/mL for 3 min
Trabeculectomy without MMC
	24/30
24/30
	11.1*
16.4
	X
	X

	Shin 1995
	27
	MMC 0.5mg/mL for 1 min
MMC 0.5mg/mL for 3 min
MMC 0.5mg/mL for 5 min
Trabeculectomy without MMC
	21/21
21/21
21/21
15/15
	13.8
13.0
14.3
13.6
	X
	X

	Shin 1998
	24
	MMC 0.5mg/mL for 1 min
Trabeculectomy without MMC
	49/49
49/49
	17.6*
20.7
	X
	X

	Szymanski 1997
	16-20
(mean 18)
	MMC 0.2mg/mL  for 5 min
MMC 0.5mg/mL for 5 min
Trabeculectomy without MMC
	10 eyes
11 eyes
8 eyes
	Values not shown
	X
	

	Turacli 1996
	6-30
	MMC 0.4mg/mL for 4 min
Cyclosporin A 2% for 4 min
Trabeculectomy-no MMC/CSA
	30/30
28/28
28/28
	14.3*ⱡ
15.5
18.6
	X
	X

	Wu 1996
	6-25
(mean 10)
	MMC 0.4mg/mL for 5 min
Trabeculectomy without MMC
	21 eyes
19 eyes
	14.6*
23.9
	X
	

	Rasheed 1999
	18
	MMC 0.3-0.4mg/mL for 4 min
Trabeculectomy without MMC
	25/25
25/25
	10.2
16.1
	
	X

	Wu Dunn 2002
	12
	MMC 0.2mg/mL for 2 min
5-FU 50mg/mL for 5 min
	57 eyes
58 eyes
	9.9
10.9
	
	X

	Sanders 1998
	12
	MMC 0.2mg/mL for 2 min
MMC 0.4mg/mL for 2 min
	25/25
25/25
	14.2
13.7
	
	X


 *Significant vs. placebo or trabeculectomy alone.  ⱡValues shown as difference from placebo



In the Cochrane review, results were divided according to 3 subgroups of populations.  
1. High risk of failure: previous glaucoma surgery or any non-trivial eye surgery, glaucoma secondary to intraocular inflammation, congenital glaucoma, neovascular glaucoma
2. Combined surgery: trabeculectomy and cataract surgery
3. Primary trabeculectomy: no previous surgical intervention

In the high risk and primary trabeculectomy groups, the use of mitomycin showed a significant benefit of protection against failure at 12 months.  There was no significant benefit in the combined surgery group. In those trials reporting IOP, mean IOP was lower with mitomycin versus placebo for all 3 subgroups.

Table 2:  Results of Primary Endpoints (Cochrane Review)
	
	Failure at 12 months
	Mean IOP at 12 months

	
	No. patients
	RR [95% CI]
	No. studies included
	Mean diff vs. PBO [95% CI]

	High risk of failure 
	193
	0.32 [0.20, 0.53]
	3
	5.31 [3.85, 6.76]

	Combined Surgery
	167
	0.81 [0.37, 1.80]
	3
	3.34 [2.51, 4.16]

	Primary Trabeculectomy
	338
	0.29 [0.16, 0.53]
	2
	5.41 [3.38, 7.34]



In the FDA review, it was concluded that efficacy of mitomycin was demonstrated for the intended use (mainly trabeculectomy).

Adverse Events (Safety Data)
In the Cochrane review, the following adverse events were evaluated: wound leaks, hypotony, late endophthalmitis, expulsive hemorrhage, shallow anterior chamber, and cataracts.  There were no cases of expulsive hemorrhage reported in any of the treatment groups.  There were 2 cases of late endophthalmitis reported in the subgroup 2 (combined surgery) with MMC; none were reported in the remaining groups.  Adverse event rates for the other predetermined endpoints are shown in Table 3.

Table 3:  Adverse Events (Cochrane Review)
	
	High risk of failure
	Combined surgery
	Primary Trabeculectomy

	
	No. of studies
	n/N
	OR [95%CI]
	No. of studies
	n/N
	OR [95%CI]
	No. of studies
	n/N
	OR [95%CI]

	Wound leak
MMC
PBO
	2
	0/51
0/47
	0.0 [0.0, 0.0]
	3
	12/107
6/71
	1.88
[0.68, 5.16]
	2
	4/35
1/22
	1.65 [0.16, 17.47

	Hypotony
MMC
PBO
	4
	8/96
3/97
	2.83
[0.76, 10.48]
	3
	4/107
1/71
	1.65
[0.34, 7.94]
	3
	4/65
3/52
	1.05 [0.23, 4.68]

	Shallow anterior chamber
MMC
PBO
	3
	15/75
10/69
	1.49
[0.62, 3.60]
	3
	1/107
0/71
	3.44
[0.13, 91.79]
	4
	10/66
9/53
	1.14 [0.42, 3.07]

	Cataract
MMC
PBO
	3
	6/75
4/69
	1.38
[0.45, 4.24]
	-
	-
	-
	4
	45/231
10/107
	1.93 [0.98, 3.80]


Abbreviations: MMC=mitomycin C; OR=odds ratio; PBO=placebo

In the product labeling, the most frequently reported ophthalmic adverse reactions include those related to blebitis, the corneal reactions, endophthalmitis, hypotony, inflammation, cataracts, retinal reactions, scleritis, and vascular effects.  Rates varied from study to study and may be dependent on surgeon’s skill or specific patient populations.
It should be noted that some of these adverse reactions can also occur with trabeculectomy alone.  (see product labeling for more detail)

Contraindications
Hypersensitivity to mitomycin
Women who are or who may become pregnant during therapy
Warnings and Precautions
Cell death: Use in concentrations higher than 0.2mg/mL or use for longer than 2 minutes may lead to unintended corneal and/or scleral damage including thinning or perforation.  Direct contact with corneal endothelium will result in cell death.

Hypotony: Use of mitomycin has been associated with an increased instance of post-operative hypotony

Cataract formation: Use in phakic patients has been correlated to a higher instance of lenticular change and cataract formation

Solution should NOT be administered intraocularly; intraocular administration may result in cell death, potentially causing corneal and retinal infarction, and ciliary body atrophy. Therapy is only intended for topical application to the surgical site of glaucoma filtration surgery.

Sound-alike/look-alike issues
MitoMYcin (Ophthalmic) may be confused with MitoMYcin (Systemic), mitotane, mitoXANtrone

Cost
Refer to VA pricing sources for updated information.

Conclusions
The approval of the Mitosol kit was based on early studies using mitomycin that had been compounded.  The dose in the kit is 0.2mg/mL with an application time of 2 minutes.  In the published trials, doses varied between 0.1 to 0.5mg/mL and application times between 1-5 minutes.  There are no data to suggest that using mitomycin kit is safer or easier to use than mitomycin prepared by pharmacy.  
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