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Abstract 
Background: Recurrent aphthous stomatitis (RAS) is a chronic inflammatory disease of the oral cavity. The etiopathogenesis of RAS is not fully 

understood. Different etiologies and mechanisms have been postulated, resulting in identification of a variety of predisposing factors. In this 

study, we investigated the vitamin B12 and hemoglobin levels of patients with RAS and compared the results with healthy controls. Materials & 

Methods: This is a hospital based prospective study including 50 patients with RAS (RAS group) and 50 healthy controls (control group) in the 

Department of Otorhinolaryngology, and Department of Dermatology, Venereology & Leprosy at S.K. Government Medical College, Sikar, 

Rajasthan for a period of 8 months. Patients who had had at least one episode of oral ulcerations per month during the preceding years were 

diagnosed as having RAS. An equal number of healthy controls who were either attendant of patient or staff of hospital were enrolled in this 

study. Biochemical analysis was done before the RAS treatment was initiated. The results should be regarded as being significant if the P < 0.05. 

Results: In the RAS group, the mean age of patients was 43.6 ± 13.5 years and 42.50±14.23 years in healthy controls. In our study, 15 (30%) 

patients were diagnosed as Hb deficient in the study group, as compared to 5 (10%) subjects in healthy controls (P< 0.05). On the other hand, 

vitamin B12 deficiency was diagnosed in 16 (32%) subjects in the RAS group and 7 (14%) healthy controls (P< 0.05). The RAS group had 

significantly lower mean Hb levels (P < 0.001 for both men and women) than healthy controls. A significant difference in the mean vitamin B12 

level was not demonstrated between the RAS group and the control group. Conclusion: We concluded that vitamin B12 and hemoglobin 

deficiencies were found higher in patients with RAS compared to the control group. 
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Introduction 

Recurrent aphthous stomatitis (RAS), is a oral mucosal disorder, 

characterized by recurring ulcers with no other signs of disease, 

affecting one subject in five of the population at some time in their 

lives[1]. 

Recurrence of aphthous stomatitis is a chronic inflammatory disease 

of the oral cavity. It is one of the most common mucosal diseases of 

the oral cavity. Depending on the population, the increase varies from 

5% to 20%[2]. 

RAS can be classified into 2 systems based on morphology, or 

clinical presentation. The first classification is based on morphology 

and through this category RAS can be categorized into three different 

categories according to their site, including Minor RAS, Major RAS, 

and Herpetiform RAS. About 80% of all RAS lesions are minor 

RAS[3]. 
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The second classification of RAS is clinical, depending on the 

severity of the lesions. Simple aphthosis consists of few lesions that 

heal in one to two weeks and then recur[4]. Complicated aphthosis 

represents a complex clinical picture of a serious disease. Complex 

aphthosis produces ulcers continuously, with multiple lesions 

simultaneously lasting throughout the year. This type of RAS 

develops over time in life and is strongly associated with systemic 

diseases including behcet's disease, cyclic neutropenia, HIV AIDs, 

inflammatory bowel disease, and hematinic deficiency[4-6]. 

The etiopathogenesis of RAS is not fully understood. Investigators are 

still trying to determine the exact etiology of this traumatic event. The 

local and systemic conditions that can cause these lesions are widely 

investigated, but so far no major cause has been identified[5]. It has 

been suggested by the results of several studies that there is an 

important role of hematological parameters (hemoglobin, ferritin, 

hematocrit, folate and vitamin B12) in the pathogenesis of RAS, but 

there is still some controversy[7-11]. For better treatment planning it 

is important to recognize the lesions of aphthae secondary to systemic 

diseases like inflammatory bowel disease, pemphigus vulgaris, 

behcet’s disease, and hematinic deficiencies[12]. In this study, we 

investigated vitamin B12 and hemoglobin levels in patients with RAS 

and compared the results with healthy controls. 

 

Materials & methods 

This is a hospital based prospective study comprising 50 patients with 

RAS (RAS group) and 50 healthy controls (control group) in the 

Department of Otorhinolaryngology and Department of Skin, 
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Venereology & Leprosy at S.K. Government Medical College, Sikar, 

Rajasthan during eight-month period. 

 

Exclusion Criteria 

1. RAS patients with concomitant Behçet's disease, coeliac 

disease, gluten-sensitive enteropathy, pemphigus. 

2. Subjects with systemic disease or those taking any oral 

supplements. 

3. Pregnant or lactating mothers.  

 

Exclusion Criteria of Healthy Controls 

1. Any oral mucosal or systemic disease.  

2. History of intake of any medication like sulphonamide, 

rifampicin, vancomycin, NSAIDs or any cytotoxic drugs at least 

3 months before the study.  

 

Methods 

Patients who had had at least one episode of oral ulcerations per 

month during the preceding years were diagnosed as having 

RAS[13]. Healthy controls were selected amongst attendants of 

patients & staff member of hospital. Biochemical analysis was done 

before the RAS treatment. Blood samples were drawn from the RAS 

group and control group for measuring blood Hb and vitamin B12 

concentrations. With regard to the World Health Organization criteria, 

women with Hb <12 g/dl and men with Hb <13 g/dl were defined as 

having Hb deficiency or anemia[14]. Moreover, patients with serum 

vitamin B12 level <200 pg/ml were defined as vitamin B12 deficient 

for both genders[15]. 

The blood Hb and vitamin B12 concentrations were investigated by 

an auto analyzer in the routine laboratory that was performed in the 

Department of Biochemistry Laboratory in S.K. Government Medical 

College, Sikar.  

 

Statistical Analysis 

Statistical analyses were performed using the SPSS software version 

22. Continuous variables were expressed in mean ± standard 

deviation, and nominal variables were shown in percentage. The 

Mann-Whitney U-test was used to compare the groups in respect of 

continuous variables while the difference between the groups was 

tested by Pearson Chi-square test in respect of nominal variables. The 

results should be regarded as being significant if the P< 0.05. 

 

Results 

In our study, majority of the patients with recurrent aphthous 

stomatitis (RAS) were in the age group between 21-40 years and 

females outnumbered males. (Table 1) There was no difference in 

terms of age between the RAS group and the control group. In the 

RAS group, the mean age of patients was 43.6 ± 13.5 years and 

42.50±14.23 years in healthy controls. 

 

Table 1: Age and sex distribution of patients with RAS 

Age (yrs) Male Female 

0-20 yrs 1 (2%) 1 (2%) 

21-40 yrs 7 (14%) 14 (28%) 

41-60 yrs 5 (10%) 14 (28%) 

>60 yrs 3 (6%) 5 (10%) 

Total 16 (32%) 34 (68%) 

 

In our study, 15 (30%) patients in the RAS group, and 5 subjects (10%) among healthy controls (P< 0.05) were diagnosed as Hb deficient. On the 

other hand, vitamin B12 deficiency was diagnosed in 16 (32%) subjects in the RAS group and 7 (14%) healthy controls (P< 0.05) (Table 2 & 

Figure 2,3). 

 

Table 2: Distribution of individual with Hb and vitamin B12 deficiency and normal level in study group and healthy controls 

Biochemical analysis RAS group Healthy control group P-value 

Hb. Deficiency (%) 

No 35 45 <0.05* 

Yes 15 5 

Vitamin B12 deficiency (%) 

No 34 43 <0.05* 

Yes 16 7 

 

The Hb and vitamin B12 levels were analyzed separately for men and women. Our results showed that the RAS group had significantly lower 

mean Hb (P< 0.001) for both men and women) levels than healthy controls. On the other hand, a significant difference in the mean vitamin B12 

level was not demonstrated between the RAS group and the control group (Table 3). 

 

Table 3: Mean blood concentrations of Hb and vitamin B12 in patients with RAS and in healthy controls 

Factors RAS group Healthy control group P-value 

Hb. (g/dl) 

Male 13.58±1.26 14.73±1.32 <0.001** 

Female 11.24±1.40 12.88±1.35 <0.001** 

Vitamin B12 (pg/ml) 

Male 258.27±100.56 290.87±128.5 >0.05 

Female 295.44±132.90 305.24±106.3 >0.05 

 

Discussion 

Our results showed that RAS patients had significantly lower mean 

Hb levels (P< 0.001) for both men and women than healthy controls. 

Moreover, 15 (30%) patients in the study group had Hb deficiency. 

On the other hand, 5 individuals (10%) among healthy controls had 

Hb deficiency. Anemia and lower Hb levels in RAS patients cause a 

reduction in the capacity of the blood to carry oxygen to the oral 

mucosa and eventually lead to atrophy of the oral mucosa[16]. Iron is 

present in the structure of Hb and is essential for epithelial cell 

functions. Oral epithelial cells have a high turnover rate and folic acid 

and vit B12 play important roles in DNA synthesis and cell 

division[17]. Vitamin B12 deficiency affects especially hematological 

and neurological systems[18]. Therefore, vitamin B12, folic acid, and 

iron deficiencies can cause oral epithelial atrophy[16]. 

In our study, although mean vitamin B12 levels were not significantly 

lower in the RAS group than in the control group, vitamin B12 
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deficiency was significantly higher in the RAS group than in the 

control group (P< 0.05). In the study group, 16 (32%) individuals had 

vitamin B12 deficiency and 7 (14%) individuals among healthy 

controls had vitamin B12 deficiency. In the literature, there has been a 

large number of studies about the prevalence of vitamin B12 

deficiency in RAS patients[19]. In these studies, it has been stated that 

0-42% of RAS patients may have vitamin B12 deficiency. 

Geographical and temporal variations in diet and food 

supplementation may affect this variation. Vitamin B12 acts as a 

coenzyme in fat and carbohydrate metabolism, hematopoiesis and 

protein synthesis[20]. It has been reported that vitamin B12 

deficiency can suppress cell-mediated immunity and change the cells 

of the tongue and buccal mucosa[21]. 

Wray et al found low level of Serum B12 in 21.7% RAS patients as 

compared to 8.5% in controls[7]. The results of Wray were supported 

by a recent study carried out by Burgan SZ 2006, that showed 26.6% 

of RAS patients demonstrated vitamin B12 deficiency as compared to 

the control with B12 deficiency in 12.6%[22].  

 

Conclusion 
Vitamin B12 and Hb deficiencies were found higher in patients with 

RAS compared to the control group. So, it is recommended that the 

RAS patients should be routinely screened for Hb or vitamin B12 

deficiency for better treatment outcome. 
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