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CONCLUSION AND RECOMMENDATIONS 

  

 The role of tumor-initiating cells (popularly known as cancer stem 

cells) in tumor development and availability of these markers promises a new 

arena in understanding their role in developing novel targeted molecules. It is 

important to identify and understand the relevance of cancer stem cells (CSC) in 

tumor development and to design appropriate strategies for CSCs elimination, 

which is crucial to future cancer prevention and treatment. 

 In the present study CD44 was more extensively and strongly 

expressed in OSMF cases than ALDH1A1. In contrast, all numbers of ALDH1+ 

cases also expressed for CD44 marker. Numbers of ALDH1+ OSMF cases and 

CD44+/ALDH1+ OSMF cases were the same amount. It can be suggested that 

every ALDH1+OSMF cases may express with CD44 enzyme in OSMF. Both 

proteins were prominent in male patients and in ≤30 years of age range. Protein 

expressions were more prominent in duration of signs and symptoms ≤6 months. 

As the pathological variance, both proteins showed higher expression in 

association with lack of lymphocytic infiltration in epithelial connective tissue 

junction in OSMF cases. Lymphocytic infiltration was favored for negative 

expression of both markers. Hyalinization showed no significant effect on 

expression pattern. Fibroblasts gave rise to positivity of CSCs. Less blood vessel 

was favored for decreased expression of CSCs. In muscle atrophy cases, amounts 

of CD44+/ALDH1A1+ cells are prominent.  

         CD44 and ALDH1A1 were detected nearly the same number in 

OSCC cases. Male was predominant than female and age range that markers were 



prominently detected in OSCC was in 31-60 years of age and >6 months duration 

of signs and symptoms. ALDH1A1+ cells were high in 20-50% keratinization and 

small groups or cords of invasive front. Moderate amount of nuclear 

polymorphism was directly associated with CD44 and ALDH1 positivity. CD44 

was higher in cases of 2-3 mitosis. In OSCC, lymphoplasmacytic infiltration is 

inversely related with CD44+/ALDH1A1+ cells, that is, in marked 

lymphoplasmacytic infiltration, expression of CD44 and ALDH1A1 was low and 

in slight lymphoplasmacytic infiltration, expression rate of markers was high. In 

Bryne’s classification, positivity of CD44 marker tends to be high in Grade III 

OSCC stage and ALDH1 marker was relatively high in Grade I and II OSCC 

stages. 

           Generally, expression rate of CD44 and ALDH1 protein was higher in 

OSMF than in OSCC. Especially, CD44 showed higher expression in OSMF 

(80%) than in OSCC (58.82%). In male, expression rate was higher in OSMF, but 

in female, it was directed to OSCC. OSMF cases were prominently seen <30 years 

of age, OSCC cases were evident in 31-60 years of age groups and its highest rate 

was seen in >60 years of age groups. Expression rates of both markers in two 

entities were directly proportionate to duration of disease signs and symptoms. 

           Both markers showed expression in tumor portions and surrounding 

non-tumor portions in OSCC as well as non-tumor epithelium of OSMF. These 

findings were consistent with the concept of field cancerization.  

 In conclusion, CD44 and ALDH1 expression shows a more distinct 

distribution pattern in oral premalignant lesion, OSMF. Thus, according to this 

finding, ALDH1 and CD44-positive cells in epithelium of OSMF and in adjacent 

non-tumor epithelium as well as tumor portion of OSCC suggests that changes 

were already underway, as these enzymes tend to be present in cells with a high 



tumorigenic potential. CD44 and ALDH1 appear to be important factors in 

carcinogenesis and tumor progression in OSCC and an important role in 

pathogenesis of OSMF. Positivity of both markers was directly correlated with 

Bryne’s tumor grade and inversely correlated with tumor-host immune reaction. 

CD44 and ALDH1 may be expressed in the CSCs of most examined tumors and 

OSMF. However, immunohistochemically technique here employed was not 

appropriate to identify cancer stem cells in HNSCCs and these markers are not 

sufficient to precisely isolate the CSC subpopulation from the tumor bulk. Further 

protein markers such as CD133, CD24, CD31 and c-met are needed to precisely 

define the CSC subpopulations in OSMF and OSCC.  
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APPENDICES 

1. CONSENT FORM 

Informed Consent from (In English) 

Part (A) Statement 

(1) Purpose 



Oral submucous fibrosis and oral squamous cell carcinoma are the most common 

in oral cavity. The purpose of this study is to better information about of oral 

submucous fibrosis (OSMF) and oral squamous cell carcinoma (OSCC) so that 

more effective treatment can be given in the future. 

(2) Participant selection 

All patients whose biopsies sent to Department of Oral Medicine, U.D.M (Yangon) 

diagnosed as OSMF and OSCC. 

(3)  Procedures  

The biopsy specimens and paraffin sections sent to the Department of Oral 

Medicine U.D.M (Yangon) will be studied after the official issue of the 

histological diagnosis. There will be no interference with treatment of the patient. 

(4)  Risks 

By participating in this study, there will be no risk nor suffering for patients 

because the study will be only done on the biopsy specimens which is left after the 

official issue of the histological diagnosis. 

(5)  Discomforts 

There will be no additional discomfort. 

(6)  Benefits 

Results of the study may aid in prognosis of the patient with OSMF and OSCC 

may support better treatment. 

(7)  Incentives 

By participating in this study, any money nor special facilities will not be given 

and all the procedures will be done free of charge for the patients. 

(8)  Compensation 

Compensation of any sort will not be provided for participating in this study. 

(9) Confidentiality 



The information that we collect from this research will be kept confidential. 

Information about you will be collected during the research will be put away and 

no-one but the researcher will be able to see it. Any information about you will 

have a number on it instead of your name. 

A copy of this informed consent form has been provided to the patient. 

Part (B) Certificate of Consent 

I have read the foregoing information, or it has been read to me. I have had the 

opportunity to ask questions about it and questions that I have asked have been 

answered to my satisfaction. I have been informed that there is no risk. I am aware 

that there may be no benefit to me personally. I have been provided the phone 

number and address of the researcher for easy contact.  

The result of the research will not be relayed back to the patient and will be used 

only for the research paper presentation and publication in order interested people 

may learn from the research. I give my consent voluntarily to participate as a 

participant in this research and understand that I have the right to withdraw from 

the study at any time without in any way affecting my medical care. 

Signature of Patient  -   

Thumb print of participant        - 

Name of Patient             - 

Date (day, month, year)           - 

I confirmed that the above patient has been properly informed and voluntarily 

consented to participate in this study. 

Signature of witness - 

Name of witness  - 

Date (day, month, year) - 

 



I have accurately read or witnessed the accurate reading of the consent form to the 

potential participant, and the individual has had the opportunity to ask questions. I 

confirm that the individual has given consent freely.  

Signature of Researcher - 

Name of Researcher - Dr. Khin Soe 

                      B.D.S, M.D.Sc 

U.D.M (Mandalay) 

Date (day, month, year) -  

 

 

 

Informed consent form (in Myanmar)  

oabmwlnDcsufyH kpH�

tydkif;�(u)�okawoetcsuftvufrsm;�

(1)� okawoetrnf�

cHwGif;tBudKuifqm�(OSMF)�ESifhcHwGif;uifqma&m*gjzpfpOfESifh�Cancer Stem Cell�qufEG,frItm;avhvmaomokawoe/�

(2)� okawoevkyfief;&nf½G,fcsufokawoevkyfief;&nf½G,fcsufrSmcHwGif;uifqma&m*gESifh� (OSMF)� taMumif;&if;udk�

ydkrdkod½SdvmapNyD;aemifwGif�4if;a&m*grsm;udk�xda&mufaomukxkH;rsm;�jzifhuko�Ekdif&efjzpfygonf/�

(3)� okawoewGifyg0ifrnfholrsm;udk�a½G;cs,fjcif;/�

oGm;bufqdkif&maq;wuúodkvf?� &efukefar;½kd;ESifh� cHwGif;aq;ynmXmeodkY� ykdYítaNz&Smonfh� tom;perlemrsm;teuf�

cHwGif;tBudKuifqm(OSMF)� �ESifhcHwGif;uifqma&m*g[k�a&m*gtrnfwyf� jcif;cH&onfh�vlemrsm;tm;vHk;udk�þokawoewGif�

yg0if&ef�zdwfac:tyfygonf/�

(4)�� okawoevkyfief;�aqmif½Guf&ef/�

� oGm;bufqdkif&maq;wuúodkvf?� &efukefar;½kd;ESifh� cHwGif;aq;ynm� XmeodkYykdYítaNz&Sm�

onfhcHwGif;tBudKuifqm(OSMF)ESifh� cHwGif;uifqmtom;perlemrsm;ESifh� w&m;0ifa&m*g� trnfwyfí�

tajzxkwfay;NyD;aemuf<uif;usefaomza,mif;wGif;rStom;prsm;udkrsm;udkom� okawoe� jyKvkyfrnfjzpf� ygonf/þokawwe�

vkyfief;aMumifhvlemtm;ukorI�aESmifhaES;jcif;r½Sdyg/�

(5)� ab;xGufqdk;usdK;�



� oGm;bufqdkif&maq;wuúodkvf?� &efukefar;½kd;ESifhcHwGif;aq;ynmXmerS� w&m;0ifa&m*g� trnf� wyfí�

tajzxkwfay;NyD;rS� <uif;usefaomza,mif;wGif;rS� tom;prsm;udkom� okawoejyKvkyfrnfjzpf&m� rvdkvm;� tyfaom�

ab;xGufqdk;usdK;�wpfpHkwpf&mr½Sdyg/�

(6)� jzpfay:Ek difaom�tEÅ&m,f½d SrI�
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2. List of OSMF cases and staining results�

 
 
No 

 
 
 
Code 

 
 
Reg. No 
  

 
 
Diagnosis 

CD44 ALDH1 Co-
expre
ssion 

1 2 3 4 1 2 3 4 

1 001 266/14 OSMF    4 1     
2 002 135/14 OSMF    4 1     
3 003 49/14 OSMF    4 1     
4 004 105/14 OSMF    4  2   * 
5 005 188/14 OSMF    4 1     
6 006 196/14 OSMF   4   2   * 
7 007 134/14 OSMF    4  2   * 
8 008 197/14 OSMF    4 1     

9 009 155/14 OSMF    4   2   * 

10 010 156/14 OSMF    4       3  * 
11 011 169/14 OSMF  2     4  * 
12 012 211/14 OSMF   3   2   * 
13 013 212/14 OSMF    4 1     
14 014 251/14 OSMF     4   2   * 
15 015 252/14 OSMF   3     4  * 
16 016 253/14 OSMF    4   2   * 
17 017 264/14 OSMF  2   1     
18 018 293/14 OSMF     4    4  * 
19 019 132/14 OSMF     4   2   * 
20 020 334/13 OSMF   4    4  * 
21 021 103/13 OSMF 1    1     
22 022 227/11 OSMF     4   2   * 
23 023 197/11 OSMF    4  2   * 
24 024 144/11 OSMF    4  2   * 
25 025 137/11 OSMF    4  2   * 
26 026 104/13 OSMF  1     1     
27 027 198/14 OSMF  1     1     
28 028 213/14 OSMF  1     1     
29 029 204/14 OSMF  1     1     
30 030 30/14 OSMF  1     1     
    20% 6.67

% 
13.3
3% 

60% 43.3
3% 

40% 16.6
7% 

 56.67
% 
(n=17) 

 

 

 

 



3.List of OSCC cases and staining results 

No Code Reg. No Diagnosis CD44 ALDH1 Co-
staining 

 
1 2 3 4 1 2 3 4 

1 031 171/14 OSCC    4   3      *  

2 
 
032 180/14 OSCC    4   2  

    *  

3 033 187/14 OSCC    4  2       *  
4 034 165/14 OSCC    4 1          
5 035 98/14 OSCC    4   2      *  
6 036 70/14 OSCC    4  3       *  
7 037 116/14 OSCC    4  3       *  

8 038 10/14 OSCC    4  2        *  

9 039 443/13 OSCC 1      3        
10 040 411/13 OSCC 1    1      
11 041 416/13 OSCC 1    1      
12 042 312/13 OSCC 1     2     
13 043 328/13 OSCC 1     2     
14 044 341/13 OSCC  2    2       *  
15 045 446/14 OSCC 1     2     
16 046 278/14 OSCC 1    1      
17 047 328I/14 OSCC  2     3      *  
18 048 320/13 OSCC  3    3       *  
19 049 300/13 OSCC 1    1      
20 050 445/14 OSCC 1    1      
21 051 464/13 OSCC 1    1      

22 053 334/13 OSCC   3       3      *  
23 054 302/13 OSCC 1    1      
24 055 301//13 OSCC 1     2         
25 056 320/13 OSCC  2     2      *  
26 057 418/13 OSCC 1    1      
27 058 356/13 OSCC 1    1      
28 059 311/13I OSCC  2   1      
29 060 311/13II OSCC  3   1      
30 061 296/13 OSCC  1   1      
31 062 289/13 OSCC  1   1      
32 063 278/13 OSCC  1    1   *  
33 064 314/13 OSCC  2    2       *  
34 065 269 OSCC  2    1      
 

 

 



4. List of control cases and staining results 

No Code Diagnosis CD44 ALDH1 Co-
staining 

Remark 
1 2 3 4 1 2 3 4 

1 269/13 Leukoplakia 1    1      
2 

361/14 
Pyogenic 
granuloma  2   1    

  

3 

414/13 

Reactive 
fibroepithelial 
hyperplasia 1    1    

  

4 375/13 Mucocele 1    1      
5 261/14 Mucocele 1    1      
6 192/14 Pyogenic 

granuloma 
1     2     

7 243/14 Mucocele 1    1      
8 247/14 Mucocele 1    1      
9 261/14 Mucocele 1    1      
10 263/14 Reactive 

fibroepithelial 
hyperplasia 

1    1      

11 268/14 Mucocele 1    1      
12 10/13 Nonspecific 1    1      
13 24/13  Mucocele 1    1      
14 25/13 Fibroepithelial 

hyperplasia 
1    1      

15 28/13 Mucocele 1    1      
 

 

 

 

 

 

 

 

 

 



5. Spearman’s rho correlation in OSMF 

Correlations 

 A
ge 

Se
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Dur
atio
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Lymp
hocyte

s 
Hyalin
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Comp
ressio

n 

Fibro
blast

s 

Ve
sse
ls 
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oph
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C
D
44 

AL
DH
1 

Cost
ainin

g 

Spear
man's 
rho 

Age Corre
lation 
Coeff
icient 

1.
00
0 

.3
79

* 

.088 -.205 -.226 -.238 -.004 .40
5* 

.34
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-
.0
69 

-
.26

4 

-.257 

Sig. 
(2-
tailed
) 

. .0
39 
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7 
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.15
9 

.170 
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lation 
Coeff
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00
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-
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.032 .102 -.255 -.154 .17
6 

.44
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.1
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-
.21
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Sig. 
(2-
tailed
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.0
39 

. .104 .866 .590 .174 .415 .35
2 
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.3
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1.00
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.208 .102 -.056 .053 -
.04

2 

.13
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-
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Sig. 
(2-
tailed
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.1
04 

. .269 .592 .770 .780 .82
5 

.48
3 

.7
62 

.14
9 

.357 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Lymp
hocyte
s 

Corre
lation 
Coeff
icient 

-
.2
05 

.0
32 

.208 1.000 .152 -.193 -.031 -
.18

3 

-
.14

4 

-
.1
66 

.00
0 

-.110 



Sig. 
(2-
tailed
) 

.2
77 

.8
66 

.269 . .424 .307 .872 .33
4 

.44
7 

.3
81 

1.0
00 

.563 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Hyalin
ization 

Corre
lation 
Coeff
icient 

-
.2
26 

.1
02 

.102 .152 1.000 -.102 -.308 -
.41
5* 

.13
1 

-
.1
55 

.19
7 

.212 

Sig. 
(2-
tailed
) 

.2
29 

.5
90 

.592 .424 . .590 .098 .02
3 

.48
9 

.4
14 

.29
6 

.260 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Compr
ession 

Corre
lation 
Coeff
icient 

-
.2
38 

-
.2
55 

-
.056 

-.193 -.102 1.000 -.202 .03
5 

-
.27

9 

-
.2
12 

-
.18

2 

-.164 

Sig. 
(2-
tailed
) 

.2
06 

.1
74 

.770 .307 .590 . .284 .85
3 

.13
6 

.2
60 

.33
5 

.385 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Fibrob
lasts 

Corre
lation 
Coeff
icient 

-
.0
04 

-
.1
54 

.053 -.031 -.308 -.202 1.000 -
.06

7 

.21
3 

.2
13 

.29
7 

.223 

Sig. 
(2-
tailed
) 

.9
82 

.4
15 

.780 .872 .098 .284 . .72
3 

.25
8 

.2
59 

.11
1 

.236 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Vessel
s 

Corre
lation 
Coeff
icient 

.4
05

* 

.1
76 

-
.042 

-.183 -.415* .035 -.067 1.0
00 

.25
3 

-
.0
63 

-
.09

5 

-.150 



Sig. 
(2-
tailed
) 

.0
27 

.3
52 

.825 .334 .023 .853 .723 . .17
7 

.7
40 

.61
7 

.428 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Atroph
y 

Corre
lation 
Coeff
icient 

.3
49 

.4
46

* 

.133 -.144 .131 -.279 .213 .25
3 

1.0
00 

.2
27 

.23
9 

.190 

Sig. 
(2-
tailed
) 

.0
59 

.0
14 

.483 .447 .489 .136 .258 .17
7 

. .2
28 

.20
4 

.314 

N 30 30 30 30 30 30 30 30 30 30 30 30 

CD44 Corre
lation 
Coeff
icient 

-
.0
69 

.1
21 

-
.058 

-.166 -.155 -.212 .213 -
.06

3 

.22
7 

1.
00
0 

.35
0 

.475*

* 

Sig. 
(2-
tailed
) 

.7
18 

.5
23 

.762 .381 .414 .260 .259 .74
0 

.22
8 

. .05
8 

.008 

N 30 30 30 30 30 30 30 30 30 30 30 30 

ALDH
1 

Corre
lation 
Coeff
icient 

-
.2
64 

-
.2
17 

.270 .000 .197 -.182 .297 -
.09

5 

.23
9 

.3
50 

1.0
00 

.930*

* 

Sig. 
(2-
tailed
) 

.1
59 

.2
50 

.149 1.000 .296 .335 .111 .61
7 

.20
4 

.0
58 

. .000 

N 30 30 30 30 30 30 30 30 30 30 30 30 

Costai
ning 

Corre
lation 
Coeff
icient 

-
.2
57 

-
.1
54 

.174 -.110 .212 -.164 .223 -
.15

0 

.19
0 

.4
75
** 

.93
0** 

1.00
0 



Sig. 
(2-
tailed
) 

.1
70 

.4
17 

.357 .563 .260 .385 .236 .42
8 

.31
4 

.0
08 

.00
0 

. 

N 30 30 30 30 30 30 30 30 30 30 30 30 

*. Correlation is significant at the 0.05 level (2-tailed). 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. Spearman’s rho correlation in OSCC  

Correlations 

 
Kerati
nizatio

n 
N
P 

Mi
tos
is 

Bo
rd
er 

Lymphop
lasmacyt

e 

T
ot
al 

C
D
44 

AL
DH
1 

Coexp
ressio

n 

A
g
e 

S
e
x 

Dur
atio
n 

Br
yn
e 

Spear
man's 
rho 

Keratiniz
ation 

Corr
elati
on 
Coef
ficie
nt 

1.000 .6
30
** 

-
.06

9 

.5
95
** 

.133 .7
35
** 

-
.1
16 

-
.06

3 

-.052 .1
2
6 

-
.1
1
8 

-
.26

6 

.8
14
** 

Sig. 
(2-
taile
d) 

. .0
00 

.69
9 

.0
00 

.454 .0
00 

.5
15 

.72
3 

.769 .4
7
7 

.5
0
6 

.12
8 

.0
00 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

NP Corr
elati
on 
Coef
ficie
nt 

.630** 1.
00
0 

.11
3 

.7
54
** 

.114 .8
12
** 

-
.1
13 

-
.09

7 

.083 .0
9
6 

-
.1
5
9 

-
.13

1 

.7
89
** 

Sig. 
(2-
taile
d) 

.000 . .52
6 

.0
00 

.520 .0
00 

.5
24 

.58
7 

.640 .5
8
8 

.3
6
9 

.45
9 

.0
00 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Mitosis Corr
elati
on 
Coef
ficie
nt 

-.069 .1
13 

1.0
00 

.0
82 

.033 .3
12 

.2
31 

.34
9* 

.448** .0
3
3 

.2
0
8 

.10
9 

.0
32 



Sig. 
(2-
taile
d) 

.699 .5
26 

. .6
45 

.855 .0
72 

.1
89 

.04
3 

.008 .8
5
3 

.2
3
9 

.54
0 

.8
55 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Border Corr
elati
on 
Coef
ficie
nt 

.595** .7
54
** 

.08
2 

1.
00
0 

-.085 .8
09
** 

-
.1
32 

-
.22

0 

-.052 .0
6
7 

.0
0
0 

-
.05

7 

.8
19
** 

Sig. 
(2-
taile
d) 

.000 .0
00 

.64
5 

. .635 .0
00 

.4
57 

.21
2 

.771 .7
0
4 

1.
0
0
0 

.75
0 

.0
00 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Lymphop
lasmacyt
e 

Corr
elati
on 
Coef
ficie
nt 

.133 .1
14 

.03
3 

-
.0
85 

1.000 .3
41

* 

.2
43 

.45
9** 

.382* -
.0
6
2 

.1
0
3 

-
.05

7 

.3
58

* 

Sig. 
(2-
taile
d) 

.454 .5
20 

.85
5 

.6
35 

. .0
48 

.1
65 

.00
6 

.026 .7
2
6 

.5
6
1 

.75
1 

.0
37 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Total Corr
elati
on 
Coef
ficie
nt 

.735** .8
12
** 

.31
2 

.8
09
** 

.341* 1.
00
0 

.0
18 

.04
9 

.182 .0
5
5 

.0
2
6 

-
.11

7 

.9
45
** 



Sig. 
(2-
taile
d) 

.000 .0
00 

.07
2 

.0
00 

.048 . .9
19 

.78
2 

.304 .7
5
8 

.8
8
5 

.51
1 

.0
00 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

CD44 Corr
elati
on 
Coef
ficie
nt 

-.116 -
.1
13 

.23
1 

-
.1
32 

.243 .0
18 

1.
00
0 

.37
3* 

.635** .2
4
3 

.2
5
8 

.23
3 

-
.0
74 

Sig. 
(2-
taile
d) 

.515 .5
24 

.18
9 

.4
57 

.165 .9
19 

. .03
0 

.000 .1
6
6 

.1
4
0 

.18
4 

.6
78 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

ALDH1 Corr
elati
on 
Coef
ficie
nt 

-.063 -
.0
97 

.34
9* 

-
.2
20 

.459** .0
49 

.3
73

* 

1.0
00 

.747** .0
3
0 

.0
8
1 

.05
6 

-
.0
03 

Sig. 
(2-
taile
d) 

.723 .5
87 

.04
3 

.2
12 

.006 .7
82 

.0
30 

. .000 .8
6
8 

.6
5
1 

.75
2 

.9
84 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Coexpres
sion 

Corr
elati
on 
Coef
ficie
nt 

-.052 .0
83 

.44
8** 

-
.0
52 

.382* .1
82 

.6
35
** 

.74
7** 

1.000 .2
1
7 

.3
2
8 

.20
8 

.0
37 



Sig. 
(2-
taile
d) 

.769 .6
40 

.00
8 

.7
71 

.026 .3
04 

.0
00 

.00
0 

. .2
1
8 

.0
5
9 

.23
8 

.8
34 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Age Corr
elati
on 
Coef
ficie
nt 

.126 .0
96 

.03
3 

.0
67 

-.062 .0
55 

.2
43 

.03
0 

.217 1.
0
0
0 

.3
0
1 

.24
0 

.0
35 

Sig. 
(2-
taile
d) 

.477 .5
88 

.85
3 

.7
04 

.726 .7
58 

.1
66 

.86
8 

.218 . .0
8
4 

.17
2 

.8
43 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Sex Corr
elati
on 
Coef
ficie
nt 

-.118 -
.1
59 

.20
8 

.0
00 

.103 .0
26 

.2
58 

.08
1 

.328 .3
0
1 

1.
0
0
0 

.41
9* 

-
.0
39 

Sig. 
(2-
taile
d) 

.506 .3
69 

.23
9 

1.
00
0 

.561 .8
85 

.1
40 

.65
1 

.059 .0
8
4 

. .01
4 

.8
27 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Duration Corr
elati
on 
Coef
ficie
nt 

-.266 -
.1
31 

.10
9 

-
.0
57 

-.057 -
.1
17 

.2
33 

.05
6 

.208 .2
4
0 

.4
1

9* 

1.0
00 

-
.1
72 



Sig. 
(2-
taile
d) 

.128 .4
59 

.54
0 

.7
50 

.751 .5
11 

.1
84 

.75
2 

.238 .1
7
2 

.0
1
4 

. .3
30 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 

Bryne Corr
elati
on 
Coef
ficie
nt 

.814** .7
89
** 

.03
2 

.8
19
** 

.358* .9
45
** 

-
.0
74 

-
.00

3 

.037 .0
3
5 

-
.0
3
9 

-
.17

2 

1.
00
0 

Sig. 
(2-
taile
d) 

.000 .0
00 

.85
5 

.0
00 

.037 .0
00 

.6
78 

.98
4 

.834 .8
4
3 

.8
2
7 

.33
0 

. 

N 34 34 34 34 34 34 34 34 34 3
4 

3
4 

34 34 



**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 
 
7. Kruskal-Wallis Test for CD44 and ALDH1 in OSMF 
  

Ranks 
 

ALDH1 N 
Mean 
Rank 

CD44 1 13 11.27 

4 12 20.25 

9 1 22.00 

12 4 13.38 

Total 30  

Test Statisticsa,b 

 CD44 

Chi-Square 8.980 
df 3 
Asymp. 
Sig. 

.030 

a. Kruskal Wallis Test 
b. Grouping Variable: 
ALDH1 
 

Ranks 
 

CD44 N 
Mean 
Rank 

ALDH1 1 6 7.00 

2 1 7.00 

4 2 17.75 

9 2 24.00 

12 2 24.00 

16 17 16.74 

Total 30  

 
 
 

Test Statisticsa,b 

 ALDH1 

Chi-Square 12.565 
df 5 
Asymp. 
Si  

.028 



8. Kruskal Wallis Test for CD44 and ALDH1 in OSCC 

Ranks 
 ALD

H1 N 
Mean 
Rank 

CD4
4 

1 15 14.23 
2 1 15.00 
4 8 16.00 
6 5 27.80 
9 5 19.90 
Total 34  

Test Statisticsa,b 
 CD44 

Chi-
Square 

8.304 

df 4 
Asymp. 
Sig. 

.081 

a. Kruskal Wallis 
Test 
b. Grouping 
Variable: ALDH1 
 
Ranks 
 CD4

4 N 
Mean 
Rank 

ALD
H1 

1 14 13.29 
2 1 16.00 
4 7 21.14 
6 3 16.00 
16 9 21.89 
Total 34  



 
 
 
 
 
 

Test Statisticsa,b 

 
ALDH

1 
Chi-
Square 

5.900 

df 4 
Asymp. 
Sig. 

.207 

a. Kruskal Wallis 
Test 
b. Grouping 
Variable: CD44 
 
 

9. Chi-square test for OSMF 

Test Statistics 

 
Lympho

cytes 
Hyaliniz

ation 
Compre

ssion 
Fibrob
lasts 

Ves
sels 

Atro
phy 

CD4
4 

AL
DH1 

Costai
ning Age Sex 

Dura
tion 

Chi-
Squ
are 

1.200a 26.133a 8.533a 6.533a 13.3
33a 

3.33
3a 

37.6
00b 

14.0
00c 

.533a 13.0
67d 

8.5
33a 

26.6
00e 

df 1 1 1 1 1 1 5 3 1 16 1 2 
Asy
mp. 
Sig. 

.273 .000 .003 .011 .000 .068 .000 .003 .465 .668 .00
3 

.000 



Test Statistics 

 
Lympho

cytes 
Hyaliniz

ation 
Compre

ssion 
Fibrob
lasts 

Ves
sels 

Atro
phy 

CD4
4 

AL
DH1 

Costai
ning Age Sex 

Dura
tion 

Chi-
Squ
are 

1.200a 26.133a 8.533a 6.533a 13.3
33a 

3.33
3a 

37.6
00b 

14.0
00c 

.533a 13.0
67d 

8.5
33a 

26.6
00e 

df 1 1 1 1 1 1 5 3 1 16 1 2 
Asy
mp. 
Sig. 

.273 .000 .003 .011 .000 .068 .000 .003 .465 .668 .00
3 

.000 

a. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
15.0. 
b. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
5.0. 
c. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
7.5. 
d. 17 cells (100.0%) have expected frequencies less than 5. The minimum expected cell 
frequency is 1.8. 
e. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
10.0. 
 
 

 

 

 

 

 

 

 

 

 

 



10. Chi-square test for OSCC 

Test Statistics 

 Keratini
zation NP 

Mit
osis 

Bor
der 

Lymphopla
smacyte 

Tot
al 

CD
44 

AL
DH
1 

Coexpr
ession Age Sex 

Dura
tion 

Bry
ne 

Chi-
Squ
are 

13.294a 28.
588

a 

9.5
88b 

10.
706

a 

10.471a 9.9
41c 

15.4
12d 

16.0
00d 

1.059e 10.
000

f 

16.
941

e 

30.1
18e 

22.
118

c 
df 3 3 2 3 3 8 4 4 1 21 1 1 8 
Asy
mp. 
Sig. 

.004 .00
0 

.00
8 

.01
3 

.015 .26
9 

.004 .003 .303 .97
9 

.00
0 

.000 .00
5 

a. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
8.5. 
b. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
11.3. 
c. 9 cells (100.0%) have expected frequencies less than 5. The minimum expected cell 
frequency is 3.8. 
d. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
6.8. 
e. 0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 
17.0. 
f. 22 cells (100.0%) have expected frequencies less than 5. The minimum expected cell 
frequency is 1.5. 
 

 


