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INTRODUCTION

Human telomeres, long non-coding tandem repeat 
sequences (TTAGGG), comprise less than 1% of the 
total genome measuring almost 150 million base 
pairs1.Being markers of biological aging, they are 
viewed as a ‘mitotic clock’, which shortens during 
every cell division in somatic cells (not in stem cell, 
germ cell and cancerous cells) due to the failure of 
DNA polymerase to complete synthesis of lagging 
strand, this is termed as “end replication problem". 
Prenatal stress, considered as one of the exposome 
and modified environmental factors, cause 
telomeres reduction and play a significant role in 
determining the quality of life2.Among other factors 
are energy intake, obesity, sleep quality, emotional 
health, intrauterine tobacco exposure, and 

sedentary lifestyle all of which can also influence 
pregnancy and subsequently the fetus.
 
Intrauterine period, the time of fetal cell 
proliferation, maturation, differentiation responds 
drastically to external or internal environmental 
insults. Maternal Epigenetics under the pressures of 
environmental exposure, qualification and health 
status can influence the phenotype of the growing 
child by genetic programming of fetus. Placental 
functionality can prompt fetal gene expression 
modifications due to endocrine disorders, toxins, 
infectious agents, maternal nourishment status. 
Hence, decreased telomere length will increase risk 
of cardiovascular, hypertension, COPD, type 2 
Diabetes, hyperglycemia and metabolic 
diseases3especially during the first two years of child 

life which are critical period for developing brain 
and immune system. This can increase the possibility 
of associated cancers and mortality in their later life. 
Shorter telomeres are also observed in the 
daughters of depressive mothers because of 
greater cortisol response to stress4.

Significant association between blood group 
antigens and risk of various diseases such as 
ischemic stroke, myocardial infarction, vascular 
disorders, arterial thromboembolism, coronary heart 
disease and sickle cell anemia due to blood groups 
has been reported5. Spontaneous abortion is also 
one of the most common risk factors for new born 
due to their blood antigens. Hemolytic diseases in 
newborn are due to the molecular disturbances in 
the Rh (Rhesus) (RHD and RHCE) genes. Rh proteins 
(D, CcEe) formed from these genes are expressed in 
RBC and are involved in the formation and stability 
of erythrocyte membrane. Assessment of RhD-neg-
ative individuals through PCR during pregnancy 
revealed deletion of RhD gene6.

The relationship of blood groups with pregnancy 
outcome, illustrates the involvement of telomeres 
and this investigation could add blood groups 
genetics to the data of risk factors. This study was 
designed to compare RTL of maternal and new 
born infants and its association with blood groups of 
mothers and evaluate other parameters related to 
maternal and new born that would influence the 
cord blood RTL.

METHODS

Pregnant females and their newborns (n= 250) were 
included in the study from Ziauddin Medical Hospi-
tal, Karachi from May to October, 2018. It was a 
cross sectional study and samples were collected 
through consecutive sampling technique after 
approval from Ethics Review Committee (ERC) of 
Ziauddin University and Hospital. Females with age 
18-35 years and gestational age 37 weeks or above 
were included in the study. Questionnaire was filled 
after taking the informed consent from patients or 
their attendants’. Detailed information of maternal 
characteristics, birth weight, gestational age, infant 
sex and mode of delivery was obtained from hospi-
tal record registers. Females with any known malig-
nancies or known diabetes mellitus were not includ-
ed in the study.
Firstly, the 5 reference DNA(adults) were used to 
draw a standard curve with concentrations ranging 
from 0.1 to 12 ng/μl. Venous blood (3-5 ml) samples 
from pregnant females were collected in ethylene-
diaminetetraacetic acid (EDTA) tubes before deliv-
ery. Umbilical cord blood (3-5 ml) samples were 
collected immediately postpartum into EDTA tubes 
from the cord when it was still in contact with mater-
nal placenta. Samples were then transported to 
laboratory and stored at -20°C.DNA extraction was 
done by EZ-10 spin column genomic DNA kit(BioBa-

sic Canada Inc.). The concentration of each DNA 
sample was confirmed by using Qubit dsDNA HS 
Assay kit at 260 nm and 280 nm (Qubit 2.0 Invitrogen 
life technologies USA) on Qubit spectrophotometer. 
Gradient SimpliAmp conventional thermal cycler 
(Applied Biosystem) was used to optimize tempera-
ture before the assay was moved onto quantitative 
analysis by real time PCR. Primer sequences for 
telomere and single-copy gene (β globin) amplifi-
cation were: 
Tel F, 5’GGTTTTTGAGGGTGAGGGTGAGGGTGAG-
G G T G A G G G T 3 ’ ; T e l R , 5 ’ T C C C G A - C T A T C -
CCTATCCCTATCCCTATCCCTATCCCTA3’;HBG F, 
5’GCTTCTGACACAAC-TGTGTTCACTAGC 3’;HBG 
R,5’CACCAACTTCATCCACGTTCACC 3’7. All PCR 
products were analyzed on 2% agarose gel electro-
phoresis. Real time PCR or Quantitative PCR (qPCR) 
was done by using Platinum SYBR Green qPCR 
SuperMix-UDG, (Invitrogen). In all runs, the reference 
DNA was loaded to control the inter-plate variation. 
All samples were assayed in duplicate wells and 
average values of two measurements were used for 
the statistical analyses.Each reaction well 
contained 30 µl reaction mixture:15µl of master mix, 
2.5 µl of 10uM forward primers, 2.5 µl 10uM reverse 
primers, 1 µl ROX dye 10 µl DNA (10 ng) template 
was used. This method was an extension of basic 
PCR including relative quantification of target DNA 
by using (cycle threshold) ct(Step One 
software(v2.3)) values. Temperatures for telomere 
PCR: first holding stage for 50 °C for 2 min and 95 °C 
for 2 min, then 40 cycles were set at denaturation 
95°C for 15 sec, annealing at 68°C for 40 sec and 
extension 75°C for 3 min and second holding for 72 
°C for 40 sec. For β globin reference gene PCR:  first 
holding stage for 50 °C for 2 min and 95 °C for 2 min, 
then 40 cycles were set at denaturation 95°C for 15 
sec, annealing at 56°C for 40 sec and extension 
75°C for 3 min and second holding for 72 °C for 40 
sec. To measure relative telomere length of mater-
nal and cord blood samples T/S ratio was calculat-
ed.
T/S= ct telomere/ ct single copy gene (reference 
gene)
To convert T/S ratio to base pairs (bp) by using 
another formula8
(3,274 + 2,413 * (T/S))
Statistical analysis: SPSS version 20 was used for 
data analysis. Quantitative variables considered in 
study were presented by Mean± SD and qualitative 
variables were presented by frequency and 
percentages. Spearmen Correlation was used to 
check the correlation of maternal and cord blood 
RTL at 95% confidence level. Kruskal Wallis test was 
used to examine the comparison of cord blood RTL 
with maternal demographics. Mann Whitney U test 
was also used to check the comparison between 
two groups.

RESULTS

Demographic characteristics of 250 mother-new-

INTRODUCTION

Retinoblastoma is the most common pediatric 
intraocular malignancy, having a frequency of 
1:17,000-34,000 live births1. The tumor usually 
arises from the inner retinal layers and extends 
as a fleshy nodular mass into the vitreous 
cavity. Commonly RB-1 gene mutations 
(chromosomal location 13q14) result in 
retinoblastoma2, origin in sites of the same eye. 
In the diseased eye, loose cohesive cells and 
nodules of tumor may be invaded into the 
vitreous or into the adjacent retinal surface or   
the anterior chamber. The extraocular 

extension is usually along the optic nerve, and 
into the subarachnoid space. Secondary 
disorders of bone marrow, liver, and lymph 
nodes may also be present. The majority of 
cases are of the sporadic or familial (mode of 
inheritance is an autosomal dominant trait)3,4. 
 
Retinoblastoma may be either sporadic or 
familial (due to a genetic mutation). It may be 
unilateral or bilateral. Unilateral tumors (60-70% 
of cases) are usually caused by a germline 
mutation in approximately 15% of cases, 
whereas 85% are sporadic5,6. Bilateral (30-40% 
of cases) mostly have caused due to genetic 

mutation5,6. This mutation is inherited in an 
autosomal dominant with 90% penetrance, 
the child of a retinoblastoma survivor who has 
50% chance of inheriting a mutation, and if 
they do these children have 90% chance of 
developing a retinoblastoma. It occurs in 
infancy from one to two years of age, median 
age of diagnosis is 18-24 months5,6. Children 
with familial condition, have increased risk of 
developing trilateral retinoblastoma (bilateral 
retinoblastomas and pineoblastoma) and 
osteosarcoma, may occur early (median age 
of diagnosis 12 months)6.

Inherited forms are more commonly bilateral, 
and tend to occur at a younger age5,6. Most of 
the children affected by retinoblastoma are 
diagnosed before the five years of age. 
 
The most prominent and common sign of a 
retinoblastoma is the absence of the normal 
red reflex that occurs when a light is shone into 
the child’s eyes. It is called leukocoria or loss of 
red-eye reflex. This red color results from the 
reflection of light from the abundant, retinal 
blood vessels. In the eye with retinoblastoma, 
instead of red, the pupil looks white in the 
reflection. Leukocoria is scattered, visible only 
at certain angles and under certain light 
conditions. This sign resembles the flash 
photography. This sign is seen in 6 of every 10 
patients with retinoblastoma. Strabismus also 
the most common symptoms of 
retinoblastoma, it can become constant, 
resulting in further deterioration of the vision. 
Squint is another common symptom of this 
disease. While performing ophthalmic 
examination, it is to be noted that eyes should 
be the same size, and move together when 
the child looks at an object. While child is 
focusing on something, the line of sight from 
each eye should not cross with that of the 
other. These signs are often overlooked and 
requires ophthalmological consultation for 
ocular fundoscopic examination. Other signs 
may include iris rubeosis, hypopyon, hyphema, 
buphthalmia, orbital cellulitis, and 
exophthalmia. Although some pediatric 
patients with retinoblastoma may have no 
symptoms.
 
Systemic symptoms with retinoblastomas may 
include bone pain due to metastasis or 
concurrent osteosarcomas. Screening in case 
of familial history or dysmorphic syndrome with 

a 13q14 deletion7 may lead to diagnosis of 
retinoblastoma. Ocular Doppler ultrasound 
identifies a mass more echogenic than the 
vitreous, with fine calcification and increased 
vascularity. Retinal detachment may also be 
observed in exophytic forms in 
ultrasonography. Computed tomography (CT) 
typically shows an intraocular mass with 
greater density than the vitreous body, 
calcified in 90% of cases and moderately 
enhanced after iodine contrast agent 
injection. It may show extensions into the optic 
nerve, anterior chamber or orbital fat. 
Magnetic resonance imaging (MRI) is the 
imaging modality of choice to assess the local 
extension. The mass has a signal equivalent to 
or a slightly more intense than that of the 
vitreous, with a relatively low-intensity signal on 
T2-weighted.
 
Although it is better appreciated on CT/MRI8. 
Ophthalmic examination of the fundus under is 
performed under general anesthesia for 
diagnosis. This lesion appears as a white tumor 
with angiomatous dilatation of the vessels.

METHODS

This study has been conducted at Jinnah 
Medical College and Hospital from January 
2016 to January 2017.  Thirty-nine children with 
clinical diagnosis of retinoblastoma were 
referred from Layton Rahmatulla Benevolent 
Trust (LRBT) Eye hospital and some other 
centers to Jinnah Medical College and 
Hospital Karachi. Ultrasound and CT scan orbit 
of all children under the age of 5 years was 
performed for pretreatment assessment not 
only for diagnostic confirmation but also to see 
local tumor extent and associated intracranial 
primitive neuroectodermal tumor.

RESULTS

There were 39 children with clinically 
suspected Retinoblastoma.  Mean age of 
patients was 2.5 years in which 32 were male 
and 7 were female children. Out of these 39 
cases, 25 children had unilateral and 14 had 
bilateral intraocular tumor on ultrasound and 
CT scan (Table 1). It appears as a 
heterogenous mass with areas of calcification 
and retro orbital extension which better 
appreciated on CT image (Figure 1). B-Scan 
Ultrasound showed calcification in 29 children. 
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born pairs are reported in Table 1. Maternal mean 
age (Mean±S.D.)was27.17± 5.11and paternal mean 
age was 34.03 ± 4.90. Females (n=73, 29 %) had 
single gravida whereas (n= 61, 24%) had 2 gravida 
and (n= 60, 14%) females reported more than 6 

gravida. Negative correlation (-0.123) was seen 
between gravida and cord blood RTL having 
insignificant p-value (0.059).Decrease in RTL of 
newborns was found with increase in gravida (Table 
2). 
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RBC and are involved in the formation and stability 
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ative individuals through PCR during pregnancy 
revealed deletion of RhD gene6.

The relationship of blood groups with pregnancy 
outcome, illustrates the involvement of telomeres 
and this investigation could add blood groups 
genetics to the data of risk factors. This study was 
designed to compare RTL of maternal and new 
born infants and its association with blood groups of 
mothers and evaluate other parameters related to 
maternal and new born that would influence the 
cord blood RTL.

METHODS

Pregnant females and their newborns (n= 250) were 
included in the study from Ziauddin Medical Hospi-
tal, Karachi from May to October, 2018. It was a 
cross sectional study and samples were collected 
through consecutive sampling technique after 
approval from Ethics Review Committee (ERC) of 
Ziauddin University and Hospital. Females with age 
18-35 years and gestational age 37 weeks or above 
were included in the study. Questionnaire was filled 
after taking the informed consent from patients or 
their attendants’. Detailed information of maternal 
characteristics, birth weight, gestational age, infant 
sex and mode of delivery was obtained from hospi-
tal record registers. Females with any known malig-
nancies or known diabetes mellitus were not includ-
ed in the study.
Firstly, the 5 reference DNA(adults) were used to 
draw a standard curve with concentrations ranging 
from 0.1 to 12 ng/μl. Venous blood (3-5 ml) samples 
from pregnant females were collected in ethylene-
diaminetetraacetic acid (EDTA) tubes before deliv-
ery. Umbilical cord blood (3-5 ml) samples were 
collected immediately postpartum into EDTA tubes 
from the cord when it was still in contact with mater-
nal placenta. Samples were then transported to 
laboratory and stored at -20°C.DNA extraction was 
done by EZ-10 spin column genomic DNA kit(BioBa-

sic Canada Inc.). The concentration of each DNA 
sample was confirmed by using Qubit dsDNA HS 
Assay kit at 260 nm and 280 nm (Qubit 2.0 Invitrogen 
life technologies USA) on Qubit spectrophotometer. 
Gradient SimpliAmp conventional thermal cycler 
(Applied Biosystem) was used to optimize tempera-
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was done by using Platinum SYBR Green qPCR 
SuperMix-UDG, (Invitrogen). In all runs, the reference 
DNA was loaded to control the inter-plate variation. 
All samples were assayed in duplicate wells and 
average values of two measurements were used for 
the statistical analyses.Each reaction well 
contained 30 µl reaction mixture:15µl of master mix, 
2.5 µl of 10uM forward primers, 2.5 µl 10uM reverse 
primers, 1 µl ROX dye 10 µl DNA (10 ng) template 
was used. This method was an extension of basic 
PCR including relative quantification of target DNA 
by using (cycle threshold) ct(Step One 
software(v2.3)) values. Temperatures for telomere 
PCR: first holding stage for 50 °C for 2 min and 95 °C 
for 2 min, then 40 cycles were set at denaturation 
95°C for 15 sec, annealing at 68°C for 40 sec and 
extension 75°C for 3 min and second holding for 72 
°C for 40 sec. For β globin reference gene PCR:  first 
holding stage for 50 °C for 2 min and 95 °C for 2 min, 
then 40 cycles were set at denaturation 95°C for 15 
sec, annealing at 56°C for 40 sec and extension 
75°C for 3 min and second holding for 72 °C for 40 
sec. To measure relative telomere length of mater-
nal and cord blood samples T/S ratio was calculat-
ed.
T/S= ct telomere/ ct single copy gene (reference 
gene)
To convert T/S ratio to base pairs (bp) by using 
another formula8
(3,274 + 2,413 * (T/S))
Statistical analysis: SPSS version 20 was used for 
data analysis. Quantitative variables considered in 
study were presented by Mean± SD and qualitative 
variables were presented by frequency and 
percentages. Spearmen Correlation was used to 
check the correlation of maternal and cord blood 
RTL at 95% confidence level. Kruskal Wallis test was 
used to examine the comparison of cord blood RTL 
with maternal demographics. Mann Whitney U test 
was also used to check the comparison between 
two groups.
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born pairs are reported in Table 1. Maternal mean 
age (Mean±S.D.)was27.17± 5.11and paternal mean 
age was 34.03 ± 4.90. Females (n=73, 29 %) had 
single gravida whereas (n= 61, 24%) had 2 gravida 
and (n= 60, 14%) females reported more than 6 

gravida. Negative correlation (-0.123) was seen 
between gravida and cord blood RTL having 
insignificant p-value (0.059).Decrease in RTL of 
newborns was found with increase in gravida (Table 
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Figure 1: CT-Scan showing retinoblastoma of left globe.

Table 1: Comparison of children with retinoblastoma, on basis of gender and unilateral vs bilateral tumors.
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Total No. children with 
Retinoblastoma (n=39) 

CT/ Ultrasound 
N=39 

N=39 ratio Percentage 

 
Male : Female 

 

 
- 

 
32: 7 

 
83%: 17% 

 
Unilateral: Bilateral 

Intraocular tumor 

 
CT -Scan 

 
25: 14 

 

 
65%: 35% 

= 100% 
 

 
Calcifications

  

 
Ultrasound

 

 
29

 

 
74%

 

DISCUSSION

Diagnosis of retinoblastoma by fundoscopy through 
clear optical media is the simplest and most 
convenient method9. When refractive media is 
clear, the presence of large calcified areas is also 
easily detected by fundoscopy. These frequently 
appear as bizarre shapes, and echo comes from 
the interior of the human eye1. The accuracy of 
ultrasound for this condition is only 80% 2. CT and MRI 
are the imaging technology ocular lesions9-12; 
however CT is most commonly used for detecting 
intraocular calcium and investigating orbital 
pathologies13,14.

This study has shown that CT scan is essential in the 
assessment of patients with clinically diagnosed 
retinoblastoma. Males were more susceptible 
32(83%) as compared to females 7(17%).

Unilateral to bilateral ratio was 25:14. CT scan allows 
more accurate and rapid detection of tumor size 
and location with detailed visualization of 
retro-orbital or intracranial extension. These finding 
are essential in planning treatment and determining 
the prognosis. As the tumor is extended outside the 
confines of the globe, the prognosis becomes poor. 

In this study tumor was confined to the globe only, 
which could be favorable prognostic sign. Contrast 
enhancement was not commonly associated with 
tumor extending beyond the globe. The three 
tumor grades are: grade I tumor confined to the 
globe; grade II, tumor extending retro-orbitally into 
the soft tissues or involving the optic nerve; and 
grade III, tumor extending beyond the confines of 
the orbit or intracranially13-16. In children, the risk of 
retinoblastoma should always be suspected in the 
presence of leukocoria, strabismus or any other 
unexplained sign17. Leukocoria is the early of 
retinoblastoma and initially apparent when the 
tumor is still contained within the eye. The 
life-threatening white tumor reflects light and blocks 
view of the red retina. Retinoblastoma which 
remained intraocular is curable within 3–6 months. 
In the study, of newly diagnosed cases of 
retinoblastoma17,18, only 6% are familial and 94% are 
sporadic19,20. Programs or campaigns on 
retinoblastoma should be focused on early 
diagnosis for better prognosis21,22.

Recent studies show that retinoblastoma tumors 
may differ in the mutagenic pathway as some of 
retinoblastoma tumors are caused by RB1 mutation 
others also caused by amplification of MYCN 

proto-oncogene. Singh et al.23 demonstrated 
prognostic significance of CDC25 phosphatases 
and polo-like kinases in retinoblastoma. Thus 
CDC25B might be used as a prognostic marker in 
the pathogenesis of retinoblastoma and contribute 
to the development of the disease by causing 
genomic instability through deregulation of cell 
division. In their study, PLK1 was more frequently 
expressed and deregulated in poorly differentiated 
retinoblastoma tissue as compared to PLK3 protein 
that might serve as a poor prognostic marker in 
retinoblastoma24.

For diagnosis, ultrasonography can be attempted 
primarily to detect a retinal mass with calcification 
and neuroimaging (MRI of the brain and orbit with 
and without contrast) is performed to assess the 
orbital segment of the optic nerve and to detect 
pinealoblastoma (trilateral retinoblastoma)23. CT 
scanning has shown high sensitivity and specificity in 
the detection of intraocular tumors25.

CONCLUSION

This study shows that CT scan, is more accurate for 
the assessment of tumor size, localization, retro-or-
bital and intracranial extension of the retinoblasto-
ma rather than other modalities. Thus CT scan, 
found to be affective in diagnosis, planning treat-
ment and determining the prognosis of this disease.  
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The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25
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DISCUSSION

Diagnosis of retinoblastoma by fundoscopy through 
clear optical media is the simplest and most 
convenient method9. When refractive media is 
clear, the presence of large calcified areas is also 
easily detected by fundoscopy. These frequently 
appear as bizarre shapes, and echo comes from 
the interior of the human eye1. The accuracy of 
ultrasound for this condition is only 80% 2. CT and MRI 
are the imaging technology ocular lesions9-12; 
however CT is most commonly used for detecting 
intraocular calcium and investigating orbital 
pathologies13,14.

This study has shown that CT scan is essential in the 
assessment of patients with clinically diagnosed 
retinoblastoma. Males were more susceptible 
32(83%) as compared to females 7(17%).

Unilateral to bilateral ratio was 25:14. CT scan allows 
more accurate and rapid detection of tumor size 
and location with detailed visualization of 
retro-orbital or intracranial extension. These finding 
are essential in planning treatment and determining 
the prognosis. As the tumor is extended outside the 
confines of the globe, the prognosis becomes poor. 

In this study tumor was confined to the globe only, 
which could be favorable prognostic sign. Contrast 
enhancement was not commonly associated with 
tumor extending beyond the globe. The three 
tumor grades are: grade I tumor confined to the 
globe; grade II, tumor extending retro-orbitally into 
the soft tissues or involving the optic nerve; and 
grade III, tumor extending beyond the confines of 
the orbit or intracranially13-16. In children, the risk of 
retinoblastoma should always be suspected in the 
presence of leukocoria, strabismus or any other 
unexplained sign17. Leukocoria is the early of 
retinoblastoma and initially apparent when the 
tumor is still contained within the eye. The 
life-threatening white tumor reflects light and blocks 
view of the red retina. Retinoblastoma which 
remained intraocular is curable within 3–6 months. 
In the study, of newly diagnosed cases of 
retinoblastoma17,18, only 6% are familial and 94% are 
sporadic19,20. Programs or campaigns on 
retinoblastoma should be focused on early 
diagnosis for better prognosis21,22.

Recent studies show that retinoblastoma tumors 
may differ in the mutagenic pathway as some of 
retinoblastoma tumors are caused by RB1 mutation 
others also caused by amplification of MYCN 

proto-oncogene. Singh et al.23 demonstrated 
prognostic significance of CDC25 phosphatases 
and polo-like kinases in retinoblastoma. Thus 
CDC25B might be used as a prognostic marker in 
the pathogenesis of retinoblastoma and contribute 
to the development of the disease by causing 
genomic instability through deregulation of cell 
division. In their study, PLK1 was more frequently 
expressed and deregulated in poorly differentiated 
retinoblastoma tissue as compared to PLK3 protein 
that might serve as a poor prognostic marker in 
retinoblastoma24.

For diagnosis, ultrasonography can be attempted 
primarily to detect a retinal mass with calcification 
and neuroimaging (MRI of the brain and orbit with 
and without contrast) is performed to assess the 
orbital segment of the optic nerve and to detect 
pinealoblastoma (trilateral retinoblastoma)23. CT 
scanning has shown high sensitivity and specificity in 
the detection of intraocular tumors25.

CONCLUSION

This study shows that CT scan, is more accurate for 
the assessment of tumor size, localization, retro-or-
bital and intracranial extension of the retinoblasto-
ma rather than other modalities. Thus CT scan, 
found to be affective in diagnosis, planning treat-
ment and determining the prognosis of this disease.  
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comparison. Pediatr Radiol 2007; 37(7): 649–56.

The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25
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DISCUSSION

Diagnosis of retinoblastoma by fundoscopy through 
clear optical media is the simplest and most 
convenient method9. When refractive media is 
clear, the presence of large calcified areas is also 
easily detected by fundoscopy. These frequently 
appear as bizarre shapes, and echo comes from 
the interior of the human eye1. The accuracy of 
ultrasound for this condition is only 80% 2. CT and MRI 
are the imaging technology ocular lesions9-12; 
however CT is most commonly used for detecting 
intraocular calcium and investigating orbital 
pathologies13,14.

This study has shown that CT scan is essential in the 
assessment of patients with clinically diagnosed 
retinoblastoma. Males were more susceptible 
32(83%) as compared to females 7(17%).

Unilateral to bilateral ratio was 25:14. CT scan allows 
more accurate and rapid detection of tumor size 
and location with detailed visualization of 
retro-orbital or intracranial extension. These finding 
are essential in planning treatment and determining 
the prognosis. As the tumor is extended outside the 
confines of the globe, the prognosis becomes poor. 

In this study tumor was confined to the globe only, 
which could be favorable prognostic sign. Contrast 
enhancement was not commonly associated with 
tumor extending beyond the globe. The three 
tumor grades are: grade I tumor confined to the 
globe; grade II, tumor extending retro-orbitally into 
the soft tissues or involving the optic nerve; and 
grade III, tumor extending beyond the confines of 
the orbit or intracranially13-16. In children, the risk of 
retinoblastoma should always be suspected in the 
presence of leukocoria, strabismus or any other 
unexplained sign17. Leukocoria is the early of 
retinoblastoma and initially apparent when the 
tumor is still contained within the eye. The 
life-threatening white tumor reflects light and blocks 
view of the red retina. Retinoblastoma which 
remained intraocular is curable within 3–6 months. 
In the study, of newly diagnosed cases of 
retinoblastoma17,18, only 6% are familial and 94% are 
sporadic19,20. Programs or campaigns on 
retinoblastoma should be focused on early 
diagnosis for better prognosis21,22.

Recent studies show that retinoblastoma tumors 
may differ in the mutagenic pathway as some of 
retinoblastoma tumors are caused by RB1 mutation 
others also caused by amplification of MYCN 

proto-oncogene. Singh et al.23 demonstrated 
prognostic significance of CDC25 phosphatases 
and polo-like kinases in retinoblastoma. Thus 
CDC25B might be used as a prognostic marker in 
the pathogenesis of retinoblastoma and contribute 
to the development of the disease by causing 
genomic instability through deregulation of cell 
division. In their study, PLK1 was more frequently 
expressed and deregulated in poorly differentiated 
retinoblastoma tissue as compared to PLK3 protein 
that might serve as a poor prognostic marker in 
retinoblastoma24.

For diagnosis, ultrasonography can be attempted 
primarily to detect a retinal mass with calcification 
and neuroimaging (MRI of the brain and orbit with 
and without contrast) is performed to assess the 
orbital segment of the optic nerve and to detect 
pinealoblastoma (trilateral retinoblastoma)23. CT 
scanning has shown high sensitivity and specificity in 
the detection of intraocular tumors25.

CONCLUSION

This study shows that CT scan, is more accurate for 
the assessment of tumor size, localization, retro-or-
bital and intracranial extension of the retinoblasto-
ma rather than other modalities. Thus CT scan, 
found to be affective in diagnosis, planning treat-
ment and determining the prognosis of this disease.  
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The oral lesions in Peshawar naswar users showed 
Trismus or dysphagia [21(35.6%)], ulcers, cuts or 
swelling [14(25.0%)] and pain [19(33.9%)]. Karachi 
had high frequency for leukoplakia [(30(37.9%)], 
Rough mucosa [43(54.4%)], Pain [17(21.5%)], Trismus 
or dysphagia [18(22.8%)] and ulcers, cuts or swelling 
[25(31.6%)].

DISCUSSION

In our study we observed that 42% of Pathans 
settlers in Karachi developed SLT habits of other 
ethnicities, whereas, 21% subjects of other 
ethnicities became habitual to naswar who have a 
totally different culture and SLT practices. Karachi is 
the biggest metropolitan city of Pakistan and 
people from all four provinces have migrated to 
Karachi for better livelihood. Their chewable 
tobacco habits have also crossed borders with 
them and have become part of shops in their 
comfort zones, where all these products such as 
Gutka, Naswar, Paan and Arica nut are available, 
generally in the squatter settlements around the 
city. This movement has also been reported from 
other countries showing how human globalization 
has compelled ethnicity specific SLT customs to 
travel with them. In London, borough Naswar of 
Pakistani origin was found freely available in 15 
different outlets and purchasers were men of 32±10 
years of age with limited education who had little or 
no knowledge of health related issues of Naswar, its 
dependency or devastation related to behavioral 
and socio-demographic factors.8

Since, all these chewable products such as Gutka, 
Naswar, Paan and Arica nut contain Nicotine and 
hence people fall easy prey to its dependence, 
especially the new generations. In Pakistan, the 
unraveled popularity of Naswar in the Pathan 

culture from times unknown is due to the reason 
that there is a general perception that it is 
completely harmless.9 Naswar, unlike other 
chewable tobacco products is not chewed, rather 
placed in oral vestibule where after continuous 
exposure an oral wart develops. Since oral warts are 
not painful naswar dippers consider them harmless 
and do not accept its association with oral or lung 
cancer.9,10 Nicotine along with other carcinogens in 
these products, corrode the oral mucosa making 
the surroundings favorable for viruses such as HPV to 
settle in the epithelium and start replicating in 
synchrony with the S-phase of the host. Oral cancer 
is becoming an epidemic in Pakistan affecting 
people younger than the ones earlier reported. 

A recent study on naswar in KPK revealed 68% of 
oral cancer in men and 38% in women are 
attributed to naswar dipping.11 Comparative HPV 
testing in this study done on oral rinse samples of 
Pathan naswar users from Karachi and Peshawar 
also revealed a declining trend in pathogenesis, 
18.3% in Karachi and 35.7% in Peshawar with a 
significant difference (p-value <0.02). However, HPV 
frequency was found higher in subjects who 
developed trismus after continuous use of SLT 
suggesting a high risk of oral squamous cell 
carcinoma.12

Naswar has also been found to cause adverse 
cardiovascular affects by altering various 
biochemical markers when compared to controls. 
Such as levels of serum total cholesterol, LDL-C, 
triglycerides and LDL-C/HDL-C ratio have been 
found significantly increased (P<0.01), whereas, 
Glutathione per oxidase, super oxide dismutase 
and HDL-C significantly reduced (P<0.01) in naswar 
dippers.13 Naswar dipping compromises the 
Immune system by significantly lowering the levels 

of interleukin 1β, however, no differences in the 
levels of serum IL-6 were observed by the 
researchers. Similarly, Naswar was also found to 
alter thyroid function by significantly increasing 
serum FT3 and FT4 levels.14 Regarding levels of trace 
elements in blood, serum copper levels in naswar 
addicts were significantly raised with a mean of 5.1 
± 2.4 µg/dl compared to mean of 2.6 ±0.1 µg/dl in 
healthy control group(P = 0.005).15 

Evaluation of toxicity of multiple heavy and 
carcinogenic metals, noxious ingredients in naswar 
of 30 Pakistani brands showed that calculated 
lifetime risk of cancer from the ingredients present in 
these SLT products was much higher than the 'target 
range' for potentially hazardous substances, 
according to the US Environmental Protection 
Agency.3

Other studies on other SLT products in Pakistan 
showed a significant rise (p < 0.001) in the levels of 
heavy metals such as Cd, Ni, and Pb, in their 
blood.16,17

The powdered SLT popular in Ghana when tested 
for concentration of thirty-four elements showed 
potentially toxic levels of Cr, Cd, Sb and Cu in the 
samples which approximately was two to eight 
times higher than dried tobacco leaves.18

Looking at the typography of oral lesions in Naswar 
dippers in this study there were differences in lesions 
in dippers of two cities. Karachi dippers had high 
frequency of leukoplakia (37.9%) and rough 
mucosa (54.4%) which was not observed in 
Peshawar dippers. This probably was due to 
addiction to other SLT products such as Gutka, 
another advanced variety of SLT product which is a 
cause of high frequency of premalignant lesions, 
leukoplakia and erythroplakia.15 Rests of the lesions 
were the same in both cities with surprisingly similar 
frequency.

Clinical and radiographic periodontal parameters 
in Naswar dippers has been observed significantly 
elevated (P <0.01) compared to control group with 
Raman spectrum sharpest band at 1260 cm1 and 
Raman band at Amide I. whereas, rate of release 
from dentin matrices of C-telopeptides pyridinoline 
cross-links of type I collagen (ICTP) and C-terminal 
crosslinked telopeptide (CTX) from gingival 
collagen was found significantly higher (P < .05)  
compared to controls showing  a higher degree of 
collagen breakdown in the connective tissue with 
both bone and attachment loss due to naswar 
dipping19.

In Sweden, snus is the most popular SLT which 
surprisingly resembles naswar in manufacturing and 
dipping practices. A comprehensive review on 
adverse effects showed that Snus dipping, leads to 
non-malignant lesions that are reversible and 

disappear if its use is stopped.20. The use of 
smokeless tobacco in Sweden has been found to 
be about 10-fold higher than the rest of Europe (17 
countries) and more popular amongst men than 
women.21 

Toombak is another naswar like product which is 
marketed in Sudan. Unlike naswar a lot of research 
has been found on Toombak where 40% of males 
are addicted to toombak dipping.22 Toombak like 
Naswar is used through dipping method. Similarly 
women users comprise only older women which 
make up 10% of the users. HPV research on 
Toombak revealed that its frequency of use is linked 
to the high risk HPV related oral cancer in Sudan.23 

Nass, another similar form of chewable tobacco, is 
marketed in northern Pakistan, Iran and the Central 
Asian Republics with the same mode of dipping. 
The manufacturing procedure is also quite similar 
except it is only partially cured, with addition of ash, 
cotton or sesame oil and lime.24 

CONCLUSION

Epidemiological shift in behavior occurred due to 
change in ecology. Naswar dippers (Pathans) (40%) 
developed other addictions, whereas, subjects 
(22%) of other ethnicities became habitual to 
naswar. HPV frequency was found higher in native 
chewers (35.7%) compared to settlers and non 
naswar ethnicities (18.9%), this may be due to their 
other social practices. More comparative studies 
are required to investigate this further. The medical, 
dental, and public health communities need to join 
forces to combat this emerging threat.25
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