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Abstract 

Background: The Human papillomavirus (HPV) related tonsillar carcinoma is skyrocketing worldwide. It affects people 
at younger age usually without prior history of alcohol and tobacco use. The persistence of high risk HPV tonsillar 
infection in early in childhood may progress to tonsillar carcinoma. Parent HPV risk factors increases the chances of 
HPV vertical transmission in children. Given high prevalence of oropharyngeal carcinoma in Tanzania, little is known 
about the prevalence of HPV in tonsils of children and associated maternal HPV risk factors. This study aimed at 
detecting high risk HPV in tonsils of children undergoing tonsillectomy. 

Materials and Methods: A descriptive hospital-based cross sectional study was carried out from December, 2020 to 
May, 2021 at the Departments of Otorhinolaryngology and Pathology at Muhimbili National Hospital, and Ifakara Health 
Institute laboratory at Bagamoyo. It included admitted patients aged 2-12 years old scheduled for routine tonsillectomy, 
and their mothers who completed a questionnaire designed to assess risk factors to HPV infection. The tonsillar 
specimens were collected, fixed, then HPV Deoxyribonucleic acid extracted, amplified and detected using Anyplex HPV 
assays. Data were entered on SPSS 23 and Fischer exact test was used to assess association. 

Results: Out of 50 tonsillar specimen, the HPV DNA were detected in 4 (8%). The relationship of maternal risk factors; 
education level, age at delivery, number of sexual partners and mode of delivery was not statistically significant with 
HPV positive tonsils in children 

Conclusion: The 8% proportion of HPV DNA pediatric tonsils signifies that there is detectable high risk HPV in 
pediatric population that needs further larger and more powered studies. 
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1. Introduction

There is an increasingly growing body of knowledge linking human papilloma virus particularly the high risk type, to 
development of tonsillar carcinoma(1,2). The tonsillar carcinoma represents about 55% of all oropharyngeal cancer. 
The prevalence of HPV related tonsillar cancer in different parts of the world estimated to be around 70% (3,4). To date, 
there are more than 100 genotypes of HPV DNA recognized, 30 HPV genotypes of which 15 are high risk, are involved 
in causing disease to humans in different epithelia of the body(5).The HPV 16 genotype is by far the most isolated DNA 
from the tonsillar carcinoma in up to 90% of cases(6).  
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The HPV oncogenes E6 and E7 degrade and inactivate tumor suppressor genes P53 and Rb respectively; this in turn 
leads to chromosomal instability and accumulation of genetic mutations and ultimately development of premalignant 
and malignant lesions(7). The HPV tonsillar infection is mostly acquired in childhood and may progress to tonsillar 
carcinoma in adulthood if the infection persists more than 20 years. It is not known why some people are able to clear 
the infection within 2 years while others cannot (8). The HPV transmission rate from the mother to her newborn ranges 
from 4% to 72 %(9). A fetus can get infected during the time of conception from an infected sperm or ovum, in utero 
through the placenta and during giving birth when fetus passes through an infected birth canal(10).  

Despite the fact that a few number of studies have been done on the detection of HPV in tonsils of children worldwide, 
most of these studies were done in developed countries in Europe, North America and Asia. Little has been done in 
Africa where the risk factors for the development of HPV related tonsillar carcinoma is almost the same. Moreover, the 
prevalence of oropharyngeal cancer is high but there is no study that has been done on its association with HPV. 

Furthermore, some previously done studies included subjects who were vaccinated against HPV or did not declare the 
vaccination status of their subjects (8,11).This might have had an impact to the results of the study as part of the studied 
population would already have immunity against HPV. The chances of not finding HPV DNA from this kind of samples 
were high. This study did not involve subjects with prior history of vaccination against HPV so as obtain the real picture 
of the studied population. This study aimed to specifically determine the proportion, genotypes of high risk HPV in 
tonsils of children and assess maternal HPV risk factors and HPV positive tonsils in children 

2. Material and method 

2.1. Study design 

This was hospital based descriptive cross sectional study 

2.2. Study duration 

The study was done for six months from December, 2020 to May, 2021 

2.3. Study site 

The study was conducted in Otorhinolaryngology (ORL) and Pathology departments at Muhimbili National Hospital 
(MNH) and Ifakara Health Institute (IHI) laboratory at Bagamoyo. The MNH is also a teaching hospital and a research 
centre for the Muhimbili University of Health and Allied sciences. The hospital has a total of 25 specialized departments 
including ORL. The ORL department performs on average 30 tonsillectomies per month in the pediatric population, with 
common indications being Obstructive tonsillitis, Chronic and Recurrent tonsillitis. The pathology department on 
average receives 40 biopsy specimens per day from hematology and all surgical departments including ORL. The IHI 
laboratory at Bagamoyo is one among ISO accredited laboratories in the country. It’s well equipped with the basic and 
state of the art equipment for molecular biology with highly skilled and experienced laboratory scientists 

2.4. Study population 

The study involved children aged 2-12 year admitted in MNH-ORL department with non-malignant tonsillar conditions, 
and their mothers who completed a questionnaire that was assessing the risk factors to HPV infection. 

2.5. Sample size estimation 

The sample size of this study was estimated on the basis of Fischer’s Formula and from the previous study by (12) 
Sample size calculations: 

𝑁 =
𝑍2𝑃 (1 − 𝑃)

𝑑2
 

Where;-  

N= estimated sample size, Z= the standard normal deviates which is 1.645 using the 90% confidence interval, d=Margin 
of error 0.1 and P=Previous Prevalence of HPV DNA, 12.5% 

𝑁 =
1.645^2 ∗ 0.125(1 − 0.125)

0.1^2
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= 30 

Adjusting for non-responders by taking into account an approximate of 10% of the sample size with no response which 
gives a response rate (R) of 90%. Therefore, adjusted sample size  N×1/R= 33. However, our study included 50 
specimen from children undergoing tonsillectomy. 

2.6. Sample selection 

Convenience sampling was done to obtain samples in this study from children aged 2-12 years admitted in MNH-ORL 
department with non-malignant tonsillar conditions scheduled for routine tonsillectomy and whose mothers were 
available. The study excluded children with history suggestive of tonsillar malignancy, vaccination against HPV and hose 
mothers were unavailable. 

2.7. Sample and Data Collection  

Recruitment of patients was done in ORL wards for those children scheduled for tonsillectomy due to obstructive 
tonsillitis, recurrent or chronic tonsillitis. After tonsillectomy, the right and left tonsils were collected in a formalin 
container and transported to histology laboratory where formalin fixation and paraffin embedding (FFPE) was done. 
Having done all the FFPE specimens, they were transported by the principal investigator to IHI laboratory where the 
DNA extraction and detection was carried out. The extraction and detection of HPV genotypes was done by a molecular 
biologist trained on real time PCR and Anyplex HPV detection assays. 

The Anyplex II HR HPV detection is a multiplex real-time PCR assay that permits the simultaneous amplification, 
detection and differentiation of target nucleic acids of 14 high-risk HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 
59, 66 and 68) as well as Internal Control (IC) to ensure validity of the findings. The assay uses Human house-keeping 
gene as an endogenous IC which can ensure purification of DNA, verification of PCR reaction and clarification of cell 
adequacy from each specimen. In summary, a master mix was prepared containing primers, DNA polymerase, dNTPs 
and RNase free water. Then 15 microliter of the master mix was aliquoted into the PCR tubes followed by adding 5 
microlitre of the sample on each tube. The mixture was then run based on CFX96TM Real-time PCR System (Bio-Rad) 
protocol for detection of 14 HR HPV. Then, results were interpreted in accordance with the fluorophores that were 
detected on specific fluorescent wells. 

Thereafter, the mothers of the children whose specimen were collected, completed the questionnaires designed to 
assess risk factors for HPV infection such as age at delivery, education level of the mother, mode of delivery and number 
of sexual partners. 

2.8. Data Analysis 

Data entered on statistical software SPSS version 23. Frequency distribution tables used to summarize data. The 
association of risk factors was done using Fischer exact test at confidence of 95% and p- value < 0.05 

3. Results 

3.1. Socio demographic characteristics of study participants 

The tonsillar specimen was obtained from 50 children, male and females were in equal number. The mean age of 
participants was 4.2 years ranging from 2-11 years with majority in the age group 6 - 9 years. The mothers’ participants 
were also 50 in number; about half of them were in the age group 31- 40 years. Most of the mothers (40%) had 
secondary education as shown in table 1. 

Table 1 Socio demographic characteristics of study participants 

A: Children Frequency n % 

Age group (years)   

 2 - 5 14 28 

 6 - 9  25 50 

 >9 11 22 



International Journal of Science and Research Archive, 2024, 12(01), 2586–2593 

2589 

Sex   

Female 25 50 

Male 25 50 

B: Mothers   

Age groups ( years)   

 < 21 1 2 

 21 - 30 17 34 

 31 – 40 26 52 

 41 - 50 6 12 

Education level   

 No formal education  1  2 

 Primary 14 28 

 Secondary  20 40 

 College/University 15 

50 

30 

100 

3.2. Proportion of high risk HPV tonsils in children 

The proportion of HPV positive tonsils in children was 8% as shown in table 2. The proportion of children with HPV 
positive tonsils was higher in the age group 2-5 year when compared to other age groups. The difference was not 
statistically significant (P-0.7)  

Table 2 Proportion of high risk HPV tonsils in children 

  HPV positive HPV negative Total P- Value 

SEX 

 

Males 3(12) 22(88) 25(50)  

Females 1(4) 24(96) 25(50) 

Total  4(8) 46(92) 50(100)  

AGE (years) 2-5 2(14.3) 12(85.7) 14(28)  

0.7 6-9 2(8) 23(92) 25(50) 

>11 0 11(100) 11(22) 

Total  4(8) 46(92) 50(100)  

3.3. Detection of HPV DNA genotypes 

Among the detected HPV DNA genotypes, HPV DNA 16 (75%) was the most common genotype. HPV DNA 18 represented 
the remaining (25%).There was no other high risk HPV DNA genotype detected as shown below. 
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Figure 1 Detection of HPV DNA genotypes 

The proportion of children with HPV positive tonsils was higher among mothers with primary education when 
compared to mothers with secondary and College/University education.(P = 0.7) 

 

Figure 2 Level of education and HPV positive tonsils in children 

The proportion of children with HPV tonsils was higher among mothers who had more than one sexual than those with 
one sexual partner. (P = 0.69)  

 

Figure 3 Number of maternal sexual partners and HPV positive tonsil in children 

The proportion of children with HPV positive tonsils was higher among mothers who had delivered in the age group of 
21-30 years when compared to other age groups. (P = 0.38) 
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Figure 4 Maternal age at delivery and HPV positive tonsils in children 

The proportion of children with HPV positive tonsils was higher among mothers who delivered via normal vaginal 
delivery than those who delivered by C-section. (P = 0.65) 

 

Figure 5 Mode of delivery and HPV positive tonsils in children 

4. Discussion 

In the view of increase in incidence of HPV related tonsillar carcinoma, it’s imperative to study HPV DNA in normal 
tissues to understand more of its epidemiology and pathogenesis. In this study, we demonstrated that the prevalence 
of HPV positive tonsils in children who underwent tonsillectomy was 8%. Among children with HPV positive tonsils, the 
age group of 2-5 years had a higher prevalence than other age groups. These findings are in keeping with those of 
Mammas et at(13) whose prevalence in HPV DNA from tonsillar tissues was 9.4% and preschool more common affected 
and was statistically significant. In a similar study by Chen et al(14) also showed consisted findings of HPV DNA 
prevalence 8.5% and common in the preschool as above. However, there were various studies with even large sample 
size that reported zero prevalence of HPV DNA from tonsillar specimen. E. Pamer et at(15) from the UK studied 4095 
samples from tonsillar specimen in both fresh tissue and paraffin embedded reported zero prevalence. This was also 
consistent with a study from Brazil(16) with a sizeable sample size. In the present study, we detected HPV DNA in four 
tonsillar specimens by using Anyplex II high risk HPV detection assays. The detected genotypes were HPV DNA 16 and 
18 and the former was the most common in 75% of cases. These findings were in agreement with various other studies 
including a study that was carried out in China and Pakistan(6) that detected HPV 16 DNA was only high risk genotype 
from positive tonsillar samples.  

This study has also demonstrated that among mother of children with HPV positive tonsils, higher prevalence was seen 
in mothers, who had lower education level, more than sexual partners and those in the age group of 21-30 years. Smith 
et al (17) in the study of evidence of for vertical transmission of HPV from mothers to infants revealed that mothers 
with lower education were associated with increased risk of maternal HPV DNA. This was also in keeping with findings 
of Renato et al(18) that showed illiterate women had a higher prevalence (58%) of HPV DNA than women with other 
levels of education. In the present study, it was shown that among children with positive HPV tonsils those born through 
normal vaginal delivery (SVD) had a higher prevalence of HPV positive DNA than those born through C-section. This 
finding was consistent with the findings of the Meta analysis on the effect of mode of delivery on maternal HPV 
transmission that showed C-section was associated significantly in reduction of HPV transmission than vaginal 
delivery(19) 
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However, a study done previously by IN Mammas et al showed that there was no significant difference among children 
delivered through vaginal delivery or C-section. The C-section may not render protection against HPV infection as its 
transmission could occur transplacentally via amniotic fluid during gestation(20). 

5. Conclusion 

There was a significant detectable high risk HPV tonsillar infection of 8% prevalence in pediatric population. The 
association of maternal HPV risk factors including age, education level, mode of delivery and number of sexual partners 
was not statistically significant for the prevalence of HPV DNA. Large and more powered prospective studies are needed 
to study the association of risk factors and HPV positive tonsils. But also the ministry of Health in collaboration with 
other health sector stakeholders should provide education to the community on prevention of HPV infection.  
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