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Abstract

Objective To evaluate the efficacy of MMR vaccine in the treatment of juvenile-onset recurrent respiratory papillomatosis
as adjuvant therapy by experimental research.

Methods Thirty-one children with RRP were enrolled and assigned randomly to intervention group or control group. Fifteen
subjects in intervention group were treated with local application MMR vaccine on the lesion after surgery; sixteen subjects
in the control group were treated with surgical excision alone. The quantity of virus of positive specimens was measured by
fluorescence quantitative polymerase chain reaction.

Results After treatment with MMR vaccine, viral load of intervention group was (9.56+ 11.03)x 10% copies/ml, that of
control group was (22.01 +17.78) x 10® copies/ml, and there was significant difference between the two groups (P =0.040).
Conclusions Local application MMR vaccine as adjuvant therapy can reduce HPV viral load significantly. It is suggested

that the MMR vaccine may inhibit replication of HPV DNA, but the curative effect needs further confirmation.
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Introduction

The treatment of JORRP (Juvenile Onset Recurrent Res-
piratory Papillomatosis) can be summarized as surgery and
adjuvant therapy. The primary treatment of JORRP is surgi-
cal excision using microlaryngoscopy, removal with pow-
ered microdebrider [1-3]. Stern’s study [4] suggests that the
cellular immune response may be compromised in children
with JORRP and the immune status may be associated with
number of papillomas sites and frequency of recurrence.
Immunological adjuvant therapy may open new perspectives
for innovative treatment. MMR Vaccine (Measles Mumps
Rubella Vaccine) is a vaccine against measles, mumps and
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rubella. The literatures reported that the vaccine had signifi-
cant effect in the treatment of RRP [5-7], it suggested that
vaccine might enhance immune function to a certain extent.

Besides, in the clinical research [8] using the randomized
controlled methods, the MMR vaccine showed some benefit
in the treatment of juvenile-onset recurrent respiratory pap-
illomatosis as adjuvant therapy by comparison of operative
interval, final staging score, and number of lesions. This
experimental research is to further investigate the efficacy
of MMR vaccine in the treatment of juvenile-onset recurrent
respiratory papillomatosis.

Major’s study [9] suggests that viral load of human pap-
illomavirus (HPV) is relatively high in cases of recurrent
respiratory papillomatosis (RRP).Viral load may be related
to virus replication. However, there are differences in viral
load among different RRP patients. It may reflect differences
in antiviral immunity. Donne et al. [10] find that variance in
HPV copy number could be important to prognosis. Based
on these reasons, viral load is used as an indicator for treat-
ment and prognosis. To further explore the effectiveness of
MMR vaccine for JORRP, this experiment will detect the
viral load of all specimens and carry on the comparative
analysis between the two groups.
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Materials and methods

Thirty-one children with RRP were enrolled and assigned
randomly to intervention group or control group. Fifteen
subjects in intervention group were treated with local
application MMR vaccine on the lesion after surgery;
sixteen subjects in the control group were treated with
surgical excision alone. Twenty-five fresh specimens of
JORRP were collected and placed in sterilized bottle, and
then stored at — 80°. Among them, there were 14 cases in
intervention group and 11 cases in the control group.

The small size of papilloma tissue was placed into the
1.5 ml centrifuge tube, and then added with solution I and
20 pl protein kinase of DNA extraction kit and oscillated
evenly, so that the tissue suspended in the solution, and
finally cracked at 65° overnight. After cracking, the cen-
trifuge tube was placed in the centrifuge and transiently
centrifuged, added with solution II and mixed, and then
centrifuged for 5 min at 14,000 rpm after setting aside
for 2 min. The supernatant was removed and mixed fully
with 60 ul solution III, static for 10 min, and centrifuged
for 1 min at 14,000 rpm, and absorbed 1 pl supernatant as
PCR amplification template. According to the proportion
below for each person, 17.5 ul PCR mixture, 0.5 ul DNA
polymerase and 2 pl template were mixed, and each reac-
tion set negative control and positive control. The sample
DNA, negative control, positive control and quantitative
standard were put into the PCR reaction tubes and centri-
fuged transiently. The PCR reaction tubes were transferred
to fluorescent quantitative PCR, and recorded the order of
samples. All the samples were subjected to 45 cycles of
amplification (denaturalization for 15 s at 95°, annealing
for 50 s at 58°, extension for 5 s at 38°), and the instrument
displayed automatically the results.

Results

Among the 31 patients enrolled, tissue of 6 patients was
few and no fresh samples were collected, so 25 specimens
of papilloma were collected. While in the middle of 25
specimens collected, specimens of 3 patients in the experi-
mental group were collected only before the treatment.
When comparing the viral load difference of 2 groups, the
remaining 22 cases were analyzed after excluding 3 cases.
To exclude the influence of HPV typing, age and severity
of disease before treatment, we analyzed whether there
were differences between the two groups in these factors.
As shown in Table 1, there were four cases of HPV type 6
and seven cases of HPV type 11 in the experimental group.
The age of the patients was (4.18 +4.22) years, and score
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Table 1 Comparison of HPV typing, age and severity before treat-
ment in two groups

Interven- Control group (cases) P value
tion group
(cases)
HPV typing 477 2/9 0.635
(HPV6/11)
Age (years) 4.18+4.22  6.09+4.18 0.299
Scores before treat- 15.82+6.72 17.91+8.75 0.537
ment
Table 2 Comparison of viral load in two groups
Groups Number of cases Viral load
(108 copies/
ml)
Intervention group 11 9.56+11.03
Control group 11 22.01+17.78
P=0.040

was (15.82 +6.72) points before treatment. In the control
group, two cases were HPV type 6, and nine cases were
HPV 11 type. The age of the patients was (6.09 +4.18)
years, and the score was (17.91 + 8.75) points before treat-
ment. The results showed that there was no significant
difference between the two groups in the HPV typing,
age and severity of the disease before treatment. Then the
viral load of the 22 patients was statistically analyzed. As
shown in Table 2, the viral load of the experimental group
ranged from 2.75 x 108-3.42 x 10° copies/ml, with an aver-
age of (9.56 + 11.03) x 10® copies/ml; the viral load of the
control group was 3.75 x 103-6.39 x 10° copies/ml, with
an average of (22.01 +17.78) x 10® copies/ml. The P value
was 0.040 (P <0.05), indicating that there were differences
in viral load between the two groups after treatment, and
the viral load of the experimental group was lower than
that of the control group.

Discussion

The clinical symptoms are associated with the severity of the
disease, and the more severe the disease is, the more likely
the patient will undergo more surgeries. The purpose of
treatment is to extend the interval of recurrence and reduce
the severity of the disease as much as possible. Therefore,
the recurrence time and the score are often used as indica-
tors to evaluate the curative effect. The frequency of recur-
rence and the severity of the disease are closely related to
the activity of the virus. Clinical trials [8] in the early stage
of this study showed that the MMR vaccine had a certain
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effect on prolonging the recurrence time and reducing the
score, but there was no statistical difference between the
two groups. To further explore the efficacy of MMR vaccine
in patients with JORRP, the viral load of the two groups
after treatment was compared to evaluate the replication of
the virus. Previous literature [11-15] on JORRP treatment,
regardless of which adjuvant treatment is, mostly by local
injection, subcutaneous injection and oral or intravenous
administration. In addition, the experimental study with
control is rare, so the observation indicators are the time of
relapse and the change of score after treatment. Local appli-
cation can avoid complications, but the absorption and per-
sistence of drugs have some limitations, and the difference
between the two groups is difficult to show obvious clinical
efficacy. After eliminating the influence of HPV typing, the
viral load of two groups was detected to observe the effect of
the drug from a micro-perspective. The results showed that
two group had no significant difference in HPV typing, age
and severity of the disease. In addition, the random clini-
cal experiment can avoid the interference of human factors
to some extent. Therefore, the data between the different
groups are comparable and can be statistically analyzed.
Samples of 22 patients were detected by fluorescence quan-
titative PCR. The results showed that the viral load of the
experimental group was 2.75 x 108-3.42x 10° copies/ml,
and the average was (9.56 +11.03) x 108 copies/ml, that of
the control group was 3.75x 108-6.39 x 10° copies/ml, and
the average viral load was (22.01 +17.78) x 10® copies/ml.
The viral load in the two groups was statistically different
(P=0.040<0.05). Thus, the viral load in the experimental
group was lower than that of the control group, indicating
that the MMR vaccine might inhibit the replication of HPV.
Although the mechanism of MMR vaccine in the treatment
of JORRP is unclear, it reflects that the MMR vaccine can
alleviate JORRP to some extent.

Conclusion

Compared with surgical excision alone, local application
MMR vaccine as adjuvant therapy shows some benefit in
treating recurrent respiratory papillomatosis to a certain
degree. It can reduce HPV viral load significantly. It is sug-
gested that the MMR vaccine may inhibit replication of HPV
DNA, but the curative effect needs further confirmation.
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