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A by-the-numbers assessment of therapies considers 
efficacy, convenience, cosmesis, and cost.

By Amy Forman Taub, MD
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M
ultiple treatment approaches exist for actinic
keratoses, including cryotherapy or elec-
trodessication of individual lesions,
chemotherapeutic approaches (5-fluorouracil
cream), immune activation (imiquimod),

anti-inflammatory interventions (diclofenac), and photodynam-
ic therapy (aminolevulinic acid PDT). When dermatologists
consider treatment options for actinic keratosis, they must assess
four variables:

1.  How well does the treatment work?
2. What is the down time or discomfort level for the patient
involved in the therapy?
3. What is the ultimate cosmesis as well as long-term out-
come?
4. What is the cost to the patient, the cost to society (utiliza-
tion of resources), and the reimbursement to the physician?
We will look at each one of these variables individually and

attempt to come up with a rational value-centric approach (on a
0 to 3 scale) to choosing therapy for actinic keratosis.  

Efficacy 
Most studies evaluating 5-fluorouracil (5-FU) therapy find an
effectiveness rate anywhere from 65 to 93 percent after a 12
week to one-year period. The package insert for 5-FU 5%
(Efudex)(PDR, 2006) says that the expected standard efficacy
is 93 percent. The package insert for 5-FU 0.5% (Carac)
reports 75 percent clearance in 60 to 80 percent of patients.
One study shows that 5-FU 0.5% QD is more effective and
better tolerated than 5-FU 5% BID for four weeks.1 A British
study compared cryotherapy with PDT; at 12 weeks PDT
showed an 87 percent clearance vs. 76 percent with cryothera-
py.2 Both patients and investigators preferred PDT for conven-
ience, comfort, and cosmesis. 

A meta-analysis found that complete clearance was evident in
50 percent of those treated with imiquimod.3 In one split-face
comparison of diclofenac and 5-FU, both yielded “substantial
reduction” of AKs, though diclofenac was better tolerated.4 But

in another study, diclofenac cleared only 9.3
percent of lesions.5

We should consider another key question when evaluating
efficacy: Are we treating individual lesions or performing a
field treatment? The advantage of treating individual lesions is
the ease of providing treatment—you can see the individual
lesions. The advantage of performing a field treatment is that
you will potentially eradicate sub-clinical lesions and extend
the patient’s remission time. Many people who have actinic
keratoses return to the dermatologist’s office every three to six
months with new lesions. These new lesions are often millime-
ters away from lesions treated just three to six months previous-
ly. You can presume that an entire area surrounding a visible
AK is at risk, and there are going to be multiple lesions over the
lifetime of the patient in this damaged area.  There is data to
suggest that field treatments can provide a one to two year
remission before recurrences or development of new lesions.
Efficacy Score. 5-FU: 3, Cryotherapy: 3, Diclofenac: 1,
Imiquimod: 2, PDT: 3 

Tolerability
Cryotherapy is painful for a few minutes and the subsequent vis-
ible crust results in a relatively short-term (one week) social
impairment. Five-fluorouracil creams are easy to apply, but the
patient will experience about three to five weeks of obvious reac-
tion. There is some evidence in the literature that there is less sys-
temic uptake and greater local tolerability of the 0.5% than the
5% 5-FU preparation.6 In the event of severe crusting, postin-
flammatory erythema can take months to resolve. When there is
pronounced exfoliation, there is often accompanying pain, and
patients become distraught.  

Reaction to imiquimod is less predictable. Some patients have
an explosive reaction, while others have a very mild or no reac-
tion. The reaction depends on what protocol you use to treat
your patients; the package insert directs application twice per
week for 16 weeks, but I usually use the QD for two weeks pro-
tocol. I find that 16 weeks is too long, and using a product just



twice per week is hard for patients to remember. In my experi-
ence, a fair number of patients do not respond to imiquimod
(perhaps their immune system is not as alert), and there is incon-
venience trying to squeeze enough medication out of the tiny
packets; although the sachet is supposed to provide enough
material for application to the entire face, I think only the drug
reps have the skills to accomplish this.  

Diclofenac is very tolerable, although it can be difficult for
patients to comply with application twice a day for three
months. With this agent, you trade efficacy for tolerability. This
can be good for someone in a “holding pattern”—someone you
want to keep actively treating even if they
aren’t seeing you.  

PDT is more convenient and better
tolerated than most other treatments for
most patients. Although the patient must
come into the office for treatment, the
application of aminolevulinic acid  (ALA)
is painless. Since ALA is clear, the patient
can return to the waiting room after appli-
cation and read a book or magazine, talk on
their cell phone, or relax.  The patient then
sits under a blue light for 10 to15 minutes.
This light exposure is painless in more than 95
percent of treatments. Usually patients experi-
ence some erythema and peeling with occa-
sional tolerable stinging over 24 to 48 hours.
The most difficult requirement with this treat-
ment may be that patients have to rigorously
avoid sunlight for 48 hours.  

Fewer than two percent of patients have
severe “PDT-effect” reactions. Most of these cases
involve individuals with severe solar elastosis or who do not fol-
low instructions and go into light during the 48-hour postoper-
ative period. We treat them with oral or topical steroids and
Biafine, hyaluronic acid serum, or NSAIDs and phone calls
every day. These reactions, however, are not any scarier than a
similar reaction to 5-FU, which is common. Less than 0.5 per-
cent of patients have severe reactions for no discernible reason.
Almost all patients who experience a pronounced reaction come
through it with less than one week of downtime and have no
prolonged postinflammatory pigmentation or erythema.

Patients preferred PDT over cryotherapy2 and topical 5-FU7

in all studies evaluating patient preference. When I explain the
multiple possible treatment methods to my patients, most
appear to prefer PDT by description. They like the fact that
therapy is provided all at once, that they are treating the entire
area and may not need to come back for so many visits, that
there is a short period of downtime, and that they may get a cos-
metic benefit.

Tolerability Score. 5-FU: 1, Cryotherapy: 2, Diclofenac: 3,
Imiquimod: 2, PDT: 3

Cosmetic Outcome
5-FU therapy may be associated with a period of prolonged
postinflammatory erythema (sometimes for months). This occurs
typically in patients who have diffuse lesions and undergo global
treatment. Erythema can be a source of social discomfort, espe-
cially for men who will not cover it with makeup. Long-term it
would make sense that treated patients have an improvement of

cosmesis due to the eradication of damaged
cells, however, I could not find any publi-

cation in the literature dealing specifi-
cally with the cosmetic outcome of 5-
FU therapy. Nonetheless, because 5-
FU only rarely scars I prefer it to
cryotherapy in my practice.

The potential for hypopigmen-
tation is the main disadvantage
associated with cryotherapy.
Whether absolute (due to scarring)
or relative (due to the mismatch of
the new normal skin set against a
sea of brown, mottled solar elasto-
sis) the end result is replacing an

actinic keratosis with a white spot.
Until I had a more cosmetic focus in
my practice, I too would tell
patients, “Oh it’s just a little white

spot. It’s no big deal. You can cover it
up; it won’t be that noticeable.”  Even

patients who seem otherwise disinterested in cosmetic issues may
reeavulate options when I tell them they may have a white spot
in place of their pre-cancer if we freeze it. 

The cosmetic outcome is really the hallmark of photodynam-
ic therapy, and cosmetic benefits of PDT have been well
described.8,9 It provides a field effect and preferentially removes
actinically damaged cells; the whole skin looks more refreshed
and “photorejuvenated.” Very few people have prolonged prob-
lems with postinflammatory erythema. 

Cosmesis Score. 5-FU: 2, Cryotherapy: 1, Diclofenac: 1,
Imiquimod: 2, PDT: 3.

Cost
Cost is the most complex issue related to these treatments. I
will try to examine the cost involved both to the patient and to
the doctor. 

Costs for the patient. Retail cost of 100gm tube of Solaraze
gel on Drugstore.com is $231.48. At the same site, Carac cream
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“I have discovered 

that patients want 

the therapy that

they feel is best.”



30gm costs $138.67, and one box of 12 sachets of Aldara is
$193.33. Refer to Table 1 for typical patient costs for various
CPT codes. These are actual averaged figures from my office for
the period of January through September 2006. Don’t forget,
being averages these figures include a period when there may
have been a deductible. 

For an average visit for treatment of five actinic keratoses, the
cost to the patient for cryotherapy with commercial insurance
would be $59.67 vs. $7.33 for a Medicare patient. If they had
more than 15 lesions, the costs would be $107.25 under com-
mercial carriers vs. $9.19 for Medicare. For 96567 (PDT code)
the patient would pay $84.70 under a commercial carrier vs. $17
with Medicare; for Levulan they would pay $42.79 (commer-
cial) vs. $1.71 for Medicare. These figures do not reflect any fees
paid for the evaluation and management portion of the visit.  

For the average commercially insured patient with five AKs,
the difference in out of pocket costs for cryotherapy versus PDT
is approximately $60. 

A cost per visit analysis suggests that it would be more cost
effective to pay $60 for the treatment of five actinic keratosis
than just over $100 (for 17000 codes with the extra amount of
the drug; alternatively, billing PDT with the 96567 code plus
the cost of drug would come to $127), you must consider
long-term costs or savings. Remember that you may be saving
the patient one to two visits per year, as well as a few days of
downtime. You are causing less physical discomfort and pro-
viding patients the comfort of knowing that they are being
proactive and not just reactive about their medical care.

Costs and reimbursement for the physician. Let’s examine
two scenarios:  cryotherapy for five lesions and PDT for five
lesions. Table I shows that on average I received $163.49 for
treating five lesions with cryotherapy (commercially insured
patient, not including E&M reimbursement).  If I billed PDT
with 17000 codes (as I often do) I would receive the same reim-
bursement plus $141 for the Levulan. Subtracting the $100 cost

of Levulan nets $204.49. For Medicare those same procedures
yield $106.62 for cryotherapy or $204.30 for Levulan- PDT.
Minus the $100 cost of ALA nets $104.30. If I bill PDT with
96567, the net for commercial insurance is $235.59 vs. $82.68
with Medicare.  

The visit for cryotherapy takes about 10 minutes and uti-
lizes liquid nitrogen, which is an inexpensive material. For
PDT, the physician has the upfront cost of Levulan, which is
approximately $100 per stick; this is a non-issue since, as you
can see, you are going to be reimbursed for the cost and in
some cases will make a small profit. However, photodynamic
therapy requires purchase of a light source, the most inexpen-
sive light source being blue light at approximately $9,000 for
the unit. In the near future low cost versions of blue and red
LED light sources will make the equipment part of this thera-
py much less of an issue.

Confusion persists regarding appropriate coding for PDT.
The 96567 code was not introduced correctly initially; it was
included in the CPT booklet with no physician work. Despite
the best efforts of the AAD and the coding committee at the last
RUC committee meeting, we were unable to get physician work
included in this code. The chair of the committee commented
that she didn’t understand why we weren’t using the destruction
codes we already had, since we were destroying lesions. The
96567 code was strictly meant to cover the actual administration
of the procedure and does not address destroying lesions. While
her comments have not (yet?) been published in the Federal
Register, I took them to mean that I should code with the 17000
codes. The definition of that code is “destruction of a lesion by
any method……”. Thus, we often perform PDT for patients
with multiple lesions in order to achieve at least a modest reim-
bursement. That said, for 2007 it appears that the reimburse-
ment for 96567 has been increased, so it would be best to ana-
lyze your situation with your individual reimbursements in var-
ious scenarios to determine which is optimal.
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88.49
61.38
18.75
11.31

300.73
212.12
194.43

85.00
141.06

97.68

32.79
4.77
6.72
0.64

107.25
9.19

84.70
17.00
42.79

1.71

55.69
56.61
11.85
10.67

193.48
202.93
109.73

68.00
98.27
95.97

Commercial
Medicare
Commercial
Medicare
Commercial
Medicare
Commercial
Medicare
Commercial
Medicare

CPT Code

17000

17003

17004

96567

J7308

Insurance Type
Insurance

Payment ($)
Patient

Payment ($)
Total

Reimbursement($) 

Table 1. Average reimbursement and out of pocket patient expense in dollars 
for CPT codes from the period of Jan.-Sept. 2006 in the author’s office.
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3
3
3
1
2

12

1
3
1
2
1
8

2
1
2
2
1
8

Efficacy
Tolerability

Cosmesis
Cost

Reimbursement
Total

Imiquimod

3
1
2
3
1

10

5-FU Diclofenac

3
2
1
2
3

11

Cryotherapy PDT

Table 2. Comparison of treatments for actinic keratoses with multiple variables.
Range 1-3 with 1 being the least advantageous and 3 being the most.

Some insurance companies no longer cover PDT at all as they
consider it an “experimental procedure.” This seems outrageous,
given that the FDA has officially approved the treatment of AK
with Levulan and blue light. In Illinois, we had to fight Blue
Cross to get it covered. They will only approve for more than 10
lesions on the face and scalp (perhaps they believe AKs on the
arms, chest or legs don’t turn into squamous cell carcinomas). In
my office, I pre-authorize everybody so that we are not caught
performing a treatment that is not covered. Lately, however, I
have explained the insurance dilemma to my patients and many
are electing to pay out of their own pocket. Even for patients
with only a couple of AKs, bringing up the treatment options
and looking at field vs. individual treatment is worthwhile.
While educating patients, be sure to address adequate sun pro-
tection and recommend an antioxidant for further prevention.

Cost Score. 5-FU: 3, Cryotherapy: 2, Diclofenac: 2, Imiqimod:
2, PDT: 1
Reimbursement Score. 5-FU: 1, Cryotherapy: 3,
Diclofenac: 1, Imiquimod: 1, PDT: 2.

Putting it Together: The Value Proposition
Looking at the overall benefit to the patient, I conclude that
photodynamic therapy is a superior choice for those with actinic
keratosis. How do I come to that conclusion?  PDT is as effica-
cious as its competitors 5-fluorouracil and cryotherapy and more
efficacious than diclofenac and imiquimod. It is more tolerable
for the patient, because it results in less downtime and less dis-
comfort. It has better cosmetic outcome than 5-FU, imiquimod,
or cryotherapy, because there is usually very little post inflamma-
tory erythema, and it is used primarily as a global treatment
instead of a localized one.

The only negative for PDT is the cost (Table 2), whether to
the patient or to the physician, because the reimbursement rates
are not as good on a relative basis. The treatment takes longer and
is more involved, and the physician needs to buy the drug up
front and get reimbursed later, which results in cash flow issues.
This, I believe, accounts for the lack of widespread use of photo-
dynamic therapy in the US, something that has baffled me over

the past few years. When I educate patients regarding all appro-
priate options for AK therapy, they frequently choose PDT.  

I believe it is our responsibility as physicians to give our
patients choices, even those that are not as remunerative. I
know it takes more time for a visit. The dermatologist can’t
simply say, “Oh you’ve got a couple of actinic keratoses: let’s
freeze them;” administer a few sprays of liquid nitrogen; then
head out the door to the next waiting patient. Instead, we must
meaningfully discuss the pros and cons of the various options
and associated factors with the patient. If we do not educate
our patients and give them choices, then I believe we do them
a disservice.  

One way to facilitate discussion and make education easier
is to develop a handout for patients. Additionally (or alterna-
tively) educate your staff so that they will be prepared to dis-
cuss treatment options with patients. I have discovered that
patients want the therapy they feel is best for themselves: the
one that is going to give them the longest lasting improvement,
that creates the least downtime, and gives them the best possi-
ble cosmetic outcome. You may be surprised at how many of
your patients are willing to pay for PDT out of pocket. That
will make everybody happy: you will be reimbursed a reason-
able amount of money for your efforts and the patient will get
the very best care. 
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