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Treatment of Basal Cell Carcinoma
with Interferons Alpha-2b and Gamma in Primary Care
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SUMMARY
INTRODUCTION Interferons have been used to treat basal cell carcinoma with positive results. Cuba’s Genetic Engineering and Biotechnology Center developed HeberPAG, a combined formulation
of interferons alpha-2b and gamma, for treatment of basal cell carcinoma of any size, subtype and location.
OBJECTIVE Evaluate the safety and effectiveness of using HeberPAG in primary care to treat basal cell carcinomas.
METHODS A descriptive observational study was conducted of basal
cell carcinoma treated with HeberPAG. The sample comprised 21 tumors in 19 patients who met selection criteria. The dose was 3.5 million
international units of antiviral activity administered by perilesional infiltration 3 times a week for 3 weeks. Clinical monitoring and laboratory
testing of patients was conducted before treatment initiation and at 4, 8,
16 and 52 weeks. Variables recorded were: age, sex, skin phototype,
clinical and histologic type, clinical response to treatment, changes in
tumor diameters and adverse events. Four response categories were
included: complete response, partial response, stable disease and progressive disease. Data were recorded in medical dossiers. Microsoft
Excel and SAS were used for data management and calculation of
measures of frequency, central tendency and dispersion.

INTRODUCTION
Skin cancer morbidity has tripled worldwide in the last 20 years.
[1] Its incidence in Cuba is increasing, with 10,432 cases in 2016,
making it the most common cancer in Cuba, surpassing both
prostate cancer in men and breast cancer in women.[2] The most
common type is basal cell carcinoma (BCC),[3–5] a slow-growing
cutaneous neoplasm with limited malignancy and low metastatic
potential.[6] In 2010–2014, the Pathological Anatomy Registry at
Mario Muñoz Monroy General Teaching Hospital, in the city of
Colón, Matanzas Province, Cuba, received 822 pathology reports
of skin cancer, of which 68.1% were BCC.
A broad range of BCC treatment options exists, although not all
are available in every medical setting. Despite great efforts, it
remains a challenge to find a single treatment that is ideal for every
age, comorbidity, location, histologic type, tumor size and esthetic
requirement, and that assures minimum recurrence. Surgery and
radiotherapy are the most effective and have low recurrence rates
of 3.5%–5%.[7,8] Traditional nonsurgical treatment modalities are
5-fluorouracil cream, cryosurgery, curettage, electrodessication, and
combinations of two or more of these.[9–14] The above methods,
except for radiotherapy and cryosurgery, are used in the dermatology
department of the polyclinic where this study was conducted.
The Genetic Engineering and Biotechnology Center (CIGB) in
Havana, Cuba developed a new formulation of interferons alpha2b and gamma called HeberPAG, for treatment of BCC of any
size, subtype and location.[15–18] It was registered with Cuba’s
Center for State Control of Medicines, Equipment and Medical
Devices on May 23, 2008 (B-08-040-L03).[19] The objective of
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RESULTS Of 19 patients studied, 63% were male, and 63% aged
61–80 years. At 16 weeks, there was an objective response in 76%
of tumors (8 complete and 8 partial responses). Fewer objective responses were seen in rodent ulcer, advanced invasive and sclerosing
clinical types and in the sclerodermiform histologic type. Mean sum
of diameters decreased from 36.9 mm (SD 4.1 mm) to 10.3 mm (SD
18.3 mm). One-year recurrence was 10%. The most common adverse
reaction was flu-like syndrome, consisting of fever, malaise, joint pain
and muscle pain.
CONCLUSIONS Basal cell carcinoma can be successfully treated in
primary care settings with a combination of interferons alpha-2b and
gamma administered by trained personnel. At the dose employed in
this study, the formulation produces a favorable response in basal cell
carcinomas of low clinical and histologic risk, and is well tolerated,
with only mild side effects.
KEYWORDS Basal cell carcinoma, interferons, interferon alpha-2b,
interferon gamma, primary care, Cuba
CONTRIBUTION OF THIS RESEARCH This study demonstrates the
feasiblity of treating basal cell carcinoma in primary care settings with
a combined formulation of interferons alpha-2b and gamma, enabling
management in primary care of a cancer usually treated in hospital.

this study is to evaluate HeberPAG’s effectiveness and safety
when used in routine medical practice in a primary care setting.

METHODS
Study design and population A descriptive observational study
was conducted from February 1, 2013 through February 29,
2016, of patients with histologically diagnosed BCC, treated at
the provincial skin cancer clinic of the Carlos J. Finlay Polyclinic
in Colón, Matanzas Province, Cuba. A dermatologist and a nurse
with a degree in surgery in charge of these patients’ care attended
workshops on use of HeberPAG and handling of adverse events.
Included were patients aged >18 years, of any skin phototype,
with confirmed clinical and histologic diagnosis of BCC (any
clinical subtype, location, size), previously treated or not, primary
or recurrent. The sample consisted of 19 participants with 21
tumors studied for one year.
Procedures and variables The study followed the Incarbacel
IV clinical trial protocol,[15] which proposes a physician-selected
dose of 3.5–10.5 MIU of antiviral activity. In this study, all tumors
were treated with a mixture of 3.5 MIU of interferon alpha-2b
and interferon gamma. In one patient with a tumor larger than
4 cm (considered advanced BCC), the same dose was used,
since higher doses could have compromised the patient’s
health. Each ampoule was diluted in one mL of water for
injection and administered by perilesional infiltration three times
a week for three weeks. Independent variables were participant
age, sex, and skin phototype; and tumor clinical and histologic
type. Dependent variables were clinical response to treatment
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(changes in size), laboratory results (CBC and blood chemistry),
tumor diameters, and adverse events at 0, 2, 3, 4, 8, 16 and
52 weeks from treatment initiation. For laboratory variables,
descriptive analyses are based on the number of tumors and
not on the number of patients, since recurrence implied new
laboratory determinations.

Table 1: Characteristics of patient BCCs treated with HeberPAG at
Carlos Finlay Polyclinic, Colón, Matanzas, Cuba, 2013–2016
Variable
Sexa
Female
Male

To classify results, we adopted treatment response categories
based on recommendations of the Response Evaluation Criteria
in Solid Tumors Group.[20] The largest and smallest tumor
diameters were measured and summed. Response categories
were:
• complete response (CR)—total tumor disappearance,
• partial response (PR)—≥30% decrease in sum of diameters,
• progressive disease—≥20% increase in sum of diameters,
• stable disease—insufficient decrease to qualify as partial
response, or insufficient increase to qualify as progressive
disease.

Any reappearance of a tumor once its disappearance had been
reported by clinical observation was classified as a recurrence.
Tumor evolution was assessed using clinical observation,
dermatoscopy or histology.

Ethics The study protocol was reviewed and approved by the
ethics committees of the Dr Carlos J. Finlay Polyclinic and Medical
University of Matanzas. The study complied with the principles
of the Helsinki Declaration.[23] Written, informed consent was
obtained from study participants, and study documents were
stored on site at the polyclinic, along with evaluations by clinical
trial monitors and sponsors.

a

1 (5)
3 (16)
12 (63)
3 (16)
34–96
69.1 (15.4)

Skin phototypea
II
III

9 (47)
10 (53)

Tumor clinical typeb
Nodular
Multiple superficial
Sclerosing
Rodent ulcer
Advanced invasive

11 (52)
3 (14)
2 (10)
4 (19)
1 (5)

Tumor histologic typeb
Solid
Superficial
Sclerodermiform
Unspecified

10 (48)
2 (10)
5 (24)
4 (19)

n = 19

b

n = 21

BCC: basal cell carcinoma

Figure 1: Changes in BCC size after treatment with HeberPAG
(n = 20)*
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Data management and analysis Data were compiled in a
medical record and ledger created by CIGB. Microsoft Excel and
SAS 9.0 were used for data storage and management, and to
calculate statistical measures of frequency, central tendency and
dispersion. Since a given patient could have more than one tumor,
tumor number was used as the denominator for some analyses.

7 (37)
12 (63)

Age (years)a
<40
41–60
61–80
>80
Range
Mean (SD)

Two additional synthetic variables were created: objective
response (CR plus PR) and favorable response (CR or PR).

Adverse event severity was classified as: grade 1, mild; grade 2,
moderate; grade 3, hospitalization required or prolonged; grade 4,
severe, with risk of disability or death; and grade 5, death related
to adverse event (from US National Cancer Institute’s grading
criteria for clinical and laboratory adverse events).[21] Anemia
was assessed by measuring hematocrit (normal values in men:
0.40–0.50; in women, 0.37–0.45).[22]

n (%)

50

61

40

61

61

36.9
30

61
25.9

20

21.3
18.4

RESULTS

16.1

Of the 19 patients studied, 12 (63%) were male, and 12 (63%)
were aged 61–80 years. All had white skin color, phototypes II or
III. There were 21 tumors in all because 2 patients had second
tumors (Table 1). Tumors were located on the head, face and
neck in 16 (76%). Among clinical types, 11 were nodular (52%);
histologically, 10 (48%) were solid tumors (Table 1).
Figure 1 shows the distribution of mean sum of diameters in patients
treated with HeberPAG, and its pattern over time. When calculating
means, one outlier tumor was omitted. The minimum tumor sum
12
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Partial response

6

Stable disease
5

0
Solid

Sclerodermiform

Multiple superficial BCCs responded favorably, and all tumors of
this type showed partial response. Sclerosing and rodent ulcer
tumors showed less response, and an advanced invasive BCC
(the outlier) did not respond.
Figure 3 shows clinical response to treatment by histologic type.
Solid and superficial BCCs showed mostly favorable responses.
One solid tumor showed progression in a patient who had risk
factors for poor prognosis. The sclerodermiform subtype remained
stable in three of five tumors.
Figure 4: Adverse reactions to HeberPAG (n = 21)*
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Figure 2: BCC response to HeberPAG at week 16, by clinical type
(n = 21)
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Figure 2 shows clinical response to treatment by clinical type.
Nodular tumors had the greatest number of objective responses.

Progressive disease

4

of diameters at treatment initiation was 6 mm; maximum was 75
mm (the outlier measured 190 mm). A decrease in mean sum of
diameters was observed, from 36.9 mm (SD 24.1) at treatment
initiation to 10.3 mm (SD 8.3) at week 52. Tumors disappeared in
four patients, beginning in week 8.
Table 2 shows tumor clinical response at weeks 16 and 52 after
treatment initiation. Of 11 complete responses, 7 (64%) were
treated with HeberPAG alone, and 4 (36%) also underwent surgery.
Tumors classified as stable and progressive at week 16 remained
in their respective categories at week 52. Two tumors (10%)
recurred after complete clinical disappearance. One female patient
with partial response at week 16 achieved complete response
weeks later, and maintained that response at week 52. For patients
without complete responses, we proposed a second round of the
product or combining it with surgery. Four patients with partial
responses decided to complete treatment with surgery. These
patients were assessed one year later and had no recurrences;
these were considered complete responses. The tumor classified
as progressive at week 16 remained in progression at the one-year
mark, and the patient died some time later. This was a recurrent,
previously treated solid tumor that had first appeared over 10 years
earlier; it was classified clinically as advanced invasive and had the
largest sum of diameters (190 mm).
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Figure 3: BCC response to HeberPAG at week 16, by histologic type
(n = 17)*
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Complete response
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Table 2: BCC clinical response to HeberPAG at weeks 16 and 52
(n = 21)

Adverse reaction type

3

*21 tumors in 19 patients
Note: In addition, all treated patients had pain in the infiltration area.

2
1
0
Nodular

Multiple
superficial

Sclerosing Rodent ulcer Advanced
invasive
Clinical type

BCC: basal cell carcinoma
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Figure 4 shows adverse reactions to HeberPAG. Blood values
were checked at each followup visit, up to week 52. We observed
below-normal hemoglobin figures in 52% of patients at week
4, and in 43% at week 16. Most adverse events were fleeting,
appearing on day of treatment and improving within 24 hours.
Once loss of appetite appeared, in most cases it persisted
until one to two weeks after the last dose. All patients reported
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localized pain during infiltration. Muscle pain, chills and nausea
were reported in fewer than half of patients, who were advised to
take 2 dipyrone tablets and 1 diphenhydramine tablet every 12
hours while symptoms persisted.
Below-normal hematocrit values were detected in 7 patients
before treatment began, with minimum values of 0.36 in
women and 0.35 in men; these were cases of mild anemia,
not cause for exclusion from treatment. The patient with
hematocrit 0.35 was also included and received customary
oral treatment with ferrous fumarate and vitamin C. After week
4 of treatment, mild anemia was found in 11 of 19 patients;
in 2 patients, hematocrit could not be measured at week 4.
Of the 11 patients with mild anemia, 6 had below-normal
levels before infiltration. After treatment, hematocrit values
decreased in 5 patients whose initial values were normal.
The lowest hematocrit measured at week 4 was 0.30, in the
same patient whose hematocrit was 0.35 before treatment. At
week 16, 9 patients had anemia, 8 of them mild cases, with
a minimum hematocrit of 0.31, while 1 had moderate anemia
(hematocrit 0.25). Of these 9 patients, 4 had low levels before
treatment, and 5 of the 11 with low levels at week 4 returned
to normal values at week 16. Of the 19 patients, 7 maintained
normal hematocrit levels during the followup period, with 2
patients assessed twice (hematocrit testing was repeated in 2
patients when their second tumor was treated), for a total of
21 determinations.

DISCUSSION
Local treatment with interferon alpha-2b, an immune
response modifier, has been used for low-risk BCCs. It is the
most frequently used intralesionally acting molecule, with an
optimal dose of 1.5 MIU, 3 times a week for 3 weeks, showing
response in 80%–83% of small superficial and nodular BCCs.
[24] It is effective in treatment of BCC and squamous cell
carcinoma, with a response range of 60%–100% and low
recurrence (4%), although in our references, duration of
response was not specified.[18,25] Feinsilber obtained 75%
effective response in BCC using a 3 MIU dose of interferon
alpha-2b for BCCs measuring <2 cm and 5 MIU for larger
tumors.[26] Since then, others have studied interferon as a
BCC treatment option.[26,27]
In Cuba, use of interferon alpha-2b in BCC at a dose of 1.5
MIU 3 times a week for 3 weeks was examined in a quasiexperimental study conducted in 2012–2013 at Amalia
Simoni Hospital in Camagüey province, with 70% complete
response,[28] comparable to what we observed at 52 weeks.
The first results using the synergistic interferon formulation
for advanced, recurrent and treatment-resistant basal
cell and squamous cell carcinomas in Cuba at dosages of
3–21 MIU were published in 2009 by the National Oncology
and Radiobiology Institute (INOR), Havana. Results were
encouraging, with an objective response of 86.7% (46.7%
complete and 40% partial). In patients whose tumors had
infiltrated bone or other areas beyond reach of a needle,
HeberPAG treatment was combined with chemotherapy.[16]
These results had a clear impact, showing HeberPAG to be
an excellent new adjunct treatment for BCC, with an average
sustained clinical response of 38 months.[18]
14
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HeberPAG was used in 2011–2012 in two primary care settings
in rural Mayabeque Province: the Noelio Capote Polyclinic in
Jaruco and the Luis Li Trejent Polyclinic in Güines.[18,25]
Results from these sites are part of a retrospective study that
also included patients treated at two Havana hospitals: INOR
and Hermanos Ameijeiras Clinical-Surgical Teaching Hospital.
All these patients had received a clinical and histologic
diagnosis of periocular nonmelanoma skin tumor (BCC or
squamous cell carcinoma). The study included several clinical
trials administering doses from 0.875 to 27 MIU 3 times a
week for 3 weeks.[18,25]
The InCarbacel II trial, a comparative clinical trial whose
objective was to assess the safety and efficacy of a 1.75MIU dose of HeberPAG versus interferon alpha-2b, obtained
42.1% CR with HeberPAG and 33.3% CR with interferon
alpha-2b. Patients treated with HeberPAG showed CR one
month earlier than patients treated with interferon alpha-2b
alone.[15] CR was maintained for at least one year in all
patients.[18] These results are similar to those of our study,
which used the same treatment frequency but a higher dose.
In a patient with nodular periocular BCC diagnosed 3 years
earlier, it was reported that clinical signs of the tumor
disappeared after 12 weeks of treatment with HeberPAG
(3.5 MIU). Dermatoscopy detected a 1-mm remnant that was
surgically excised. Investigators confirmed that HeberPAG
is useful as a nonsurgical option for treatment of periocular
tumors. In their opinion, this experience revealed a synergy
that had not been previously observed, at a higher dose of
interferon alpha-2b than proposed in the literature.[17] Rueda
states that the optimal dose for treatment of superficial and
small nodular BCCs is 1.5 MIU, with good cosmetic and
therapeutic response of 80%–83%,[24] although the authors
of the case described above conclude that a higher dose may
produce a better, faster and longer-lasting response.[17]
The InCarbacel III study, a dose-setting clinical trial of
HeberPAG, reported objective responses of 93%, with 60%
CR for the 7-MIU dose arm, and 85% CR for the 10.5-MIU
dose arm. Considering both trials, which were included in the
same publication, the authors concluded that HeberPAG is
useful in treating BCC, and that the dose eliciting the highest
CR is 10.5 MIU.[15] These results of dose-setting studies were
published after the product registration that guided our study,
which prescribes a 3.5-MIU dose for tumors measuring ≤4
cm and a 10.5-MIU dose for tumors measuring >4 cm.[15,18]
In our study, we did not use a higher dose for the BCC that
measured >4 cm, to avoid adverse reactions in that patient.
At the 3.5-MIU dose, responses we obtained were similar to
those observed in the InCarbacel II and III clinical trials.[18]
Better responses might have been obtained had the sample
been more homogeneous in tumor size and other risk factors
(we treated a tumor with total sum of diameters of 190 mm at
the same dose as tumors with total sums of diameters of 6
mm). This aspect should be addressed in future studies.
The largest tumor assessed in this study demonstrates the
importance of dosage. Every characteristic of the tumor
indicated that it was a high-risk BCC. Its histologic type was
solid, its clinical type advanced invasive (such tumors are
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known to be difficult to treat).[24] In addition to having first
appeared 10 years earlier and recurring after radiotherapy,
it progressed after treatment, and the patient died two years
later. This type of BCC requires high doses of HeberPAG
(10.5 MIU) in combination with an oral antineoplastic agent.
It is important to assess all risk factors that may influence
response to treatment. High-risk BCCs require multiple rounds
of HeberPAG or larger doses, as high as 21 MIU.[16,18]
Various clinical factors have been identified in risk of
recurrence. Tumor-related factors include size, location,
time since appearance, clinical type, histopathologic factors
(such as perineural invasion, reduced surgical margins and
histologic pattern). Patient-related factors include age, sex,
skin phototype, immune status and history of sun exposure).
[6,10,29]
In our study, the two patients with recurrences had been
surgically treated more than twice; their cases involved
recurrent BCC in high-risk locations (eyelid and nose), one
with sclerodermiform histology and the other a mixed BCC with
areas of squamous cell carcinoma.
These results suggest that this type of BCC requires
HeberPAG doses of >3.5 MIU, and when choosing this dose,
a risk factor assessment must be performed. However, one
clinical trial on the product concluded that in patients with
locally advanced tumors, doses of ≥10.5 MIU should be used,
which increase the number of objective responses, with a
mean response duration of 38 months; only one patient with
a CR relapsed, after 5 years of followup. These authors state
that the risk of local recurrence is individual, and suggest that
the low recurrence rate in patients treated with HeberPAG may
be due to the potent antitumor effect of the new formulation
of interferons,[16] which has synergistic antiproliferative
properties.[18] Recurrence after Mohs surgery (a treatment
of choice) is 6.5% after 5 years of followup, but due to its
high cost, it is reserved for recurrent BCCs or high-risk
facial BCCs. Vismodegib, approved for treatment of locally
advanced BCCs, has a mean response duration of 7.6–9.5
months.[18,25]
It is important to assess each BCC clinical and histologic subtype
to estimate its specific risk. In our study, nodular BCCs showed
the best treatment response. The three superficial BCCs, which
had lateral but shallow subclinical extension, showed partial
response. In ulcerative or sclerosing BCCs (which have a poor
prognosis and wide, deep subclinical extension) and advanced
invasive BCC (especially aggressive tumors with rapid growth
and invasion of deep layers) diameters showed little change,
and more than half showed no favorable response. Similar
patterns, dependent on the clinical nature of the tumor, have
been observed in other studies.[24,30]
Nodular BCC has a good prognosis because it is the most
circumscribed of all BCCs. Superficial BCCs do not invade
deeper layers, but can have major subclinical lateral
extension, although to a lesser extent than sclerosing
BCCs. Micronodular, sclerosing and trabecular BCCs have
an infiltrating growth pattern with subclinical lateral or deep
extension. They are not circumscribed, and therefore have a
poor prognosis.[24]
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Studies published on the use of HeberPAG have not reported
treatment response by clinical and histologic subtype, but
there is evidence from studies conducted in Cuba using
interferon alpha-2b on clinical variants. In subtypes with low
clinical risk (superficial, nodular and pigmented), 70% showed
objective responses (CR 60%, PR 10%), while in high-risk
subtypes (ulcerative, infiltrative and sclerosing) only 10%
showed CR.[28] These responses are similar in the histologic
subtypes we have mentioned, which show the same behavior
and level of aggression when assessed by clinical and
histologic type.
Intralesional treatment has the advantage of achieving high local
drug concentrations, with less drug entering the bloodstream
than with systemic (oral or IV) therapy,[30–34] and fewer
serious adverse events.[35] All adverse events reported in this
study were mild, with no need to suspend treatment or lower
the dose, consistent with descriptions of event type, severity
and cause reported elsewhere.[16,25,28] Consistent with other
authors’ findings, our results indicate that the safety profile of
HeberPAG is similar to that of other interferon formulations, and
so can be employed in similar treatment plans and combined
treatment regimens.[7,16,36,37] Premedication with dipyrone
and diphenhydramine was also used in early studies of the
product.[25]
In BCC, interferon alpha-2b induces an antitumor immune
response that stimulates Th1 lymphocyte production and
promotes formation of a peritumoral inflammatory infiltrate,
mostly CD4+ T cells around tumor nests and, to a lesser extent,
CD8+ T cells and some killer cells.[37] Interferon increases
cell differentiation, has an antiproliferative effect, intensifies
antitumor antigen expression, increases ICAM-1 expression,
increases natural killer cell and macrophage activity, increases
production of IL-1 and IL-2, lowers BCC production of IL-10,
and induces tumor cell apoptosis, mediated by increased
Fas receptor expression in BCC cells.[38] The combination
of interferon alpha-2b and interferon gamma is intrinsically
costimulating because it contains the main representatives
of a Th1 response.[16,18,39] This mechanism explains why
perilesional edema and erythema occur after the first infiltration
and continue until the last dose; both reactions are indicators
of the drug’s effectiveness, and are not cause for treatment
suspension.
Vismodegib and sonidegib, two of the systemic medications
for advanced metastatic BCC, were approved by the US FDA
in 2012 and 2015, respectively.[40,41] Both these drugs and
HeberPAG are effective in treating advanced BCC; however,
HeberPAG is safer because it has fewer and milder adverse
effects.[16,17] Severe reactions have been reported for the
two systemic medications (muscle spasms, hepatotoxicity,
alopecia, weight loss, fatigue and elevated creatinine).[41,42]
Both systemic medications are used until tumor regression is
achieved, and treatment is suspended if progression or severe
toxicity is observed. Mean treatment duration for vismodegib is
7.6 months[18,41,43] and 13.9 to 18.1 months for sonidegib.
[33,40,42]
Until recently, interferons alpha-2b and gamma were found
in separate formulations. Their combined formulation is an
innovative alternative. When interferon alpha-2b is given alone,
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it causes more serious adverse reactions than when combined
with interferon gamma.[18]
Coadministration also improves the clinical effect of each
interferon compared to separate administration, and the
combined formulation has longer systemic retention and better
pharmacokinetics and pharmacodynamics than interferon
alpha-2b alone.[16,18,39,44]
HeberPAG is an option for tumors of any size. For large
tumors, it needs to be combined with other topical or surgical
treatments. It is also used for locations where surgery may
compromise esthetics and function, for tumor reduction until
surgical removal is possible, after surgery in patients with poor
hemostasis (whether from anticoagulants or other causes) and
for treatment of patients who refuse surgery.[16–18]
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