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ABSTRACT

Objective: To determine the prevalence of hematinic
deficiencies in patients with recurrent aphthous stomatitis.

Methods: The study took place in the Oral Medicine
Clinic of the Jordan University Hospital in Amman, Jordan,
between January 1993 and December 2000. We studied
the hemoglobin, serum ferritin, vitamin B12 and folate
levels in 143 patients with recurrent aphthous stomatitis.
We compared the results with a control group of 143 age-
and gender-matched patients with a range of other oral
diseases.

Results: In recurrent aphthous stomatitis patients, 14%
were anemic and 37.8% showed hematinic deficiencies;

16.8% showed low serum ferritin; 26.6% showed low
serum vitamin B12 and 4.9% showed low serum folate. In
the control group, 10.5% were anemic and 18.2% showed
hematinic deficiencies; 9.8% showed low serum ferritin;
12.6% showed low serum vitamin B12 and none showed
serum folate deficiency.

Conclusion: Patients with recurrent aphthous stomatitis
have more hematinic deficiencies, particularly vitamin
B12 deficiency, compared with controls. Correction of
these hematinic deficiencies could help in the management
of the disease.
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Recurrent aphthous stomatitis (RAS) is a common
oral mucosal disease occurring in up to 30%
of the population.! It is one of the most painful oral
lesions and can cause pain on eating, swallowing and
speaking. It is characterized by recurring oral ulcers
that usually begin in adolescence. Although the exact
pathophysiology of RAS remains unclear and most
patients with RAS are systemically well, various
factors, such as genetics, immunological factors,
allergic responses, microorganisms, local trauma,
smoking, stress, hormonal factors and nutrition, can
contribute to the pathogenesis of this clinical entity.>®
The uncertain nature of the pathogenesis is reflected
in the variety of treatment modalities, none of which
is uniformly successful. The prevalence of iron, folic

acid and vitamin B12 deficiencies and their role in the
developmentof RAS are not well known. Though some
studies have denied an etiologic relationship between
RAS and deficiencies of iron, folate or vitamin B12,”
several studies have demonstrated a surprisingly high
incidence of such hematinic deficiencies in patients
with RAS.%! Treating these deficiencies has been
reported in preliminary'>'* and controlled studies'* to
reduce or eliminate recurrences in most cases.

In this study, we aim to determine the frequency
of anemia and deficiencies of iron, folate and vitamin
B12 in Jordanian patients with RAS and to decide
whether the level of hemoglobin on its own is adequate
for screening patients with aphthae.
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Table 1 - Types of recurrent aphthous stomatitis (RAS) in 143
patients (according to the criteria of Lehner")

Type of RAS Male Female Total (%)
Minor 55 61 116 (81.1)
Major 12 10 22 (15.4)
Herpetiform 5 5 3.5)
Total 67 76 143

Table 2 - Non-recurrent aphthous stomatitis (RAS) disease

distribution in the control group

Diagnosis Number of patients
Geogaphic tongue 9
Fissured tongue 2
Geographic and fissured tongue 10
Hairy tongue 19
Median rhomboid glossitis 4
Homogenous leukoplakia 14
Acquired angiodema 10
Benign tumor 8
Herpes labialis 2
Reticular lichen planus 32
Lip or cheek biting 11
Orofacial pain 22
Total 143
Table 3 -

compared to control group

Methods. Consecutive patients referred to the
Oral Medicine Clinic at the Jordan University Hospital,
Amman, between January 1993 and December 2000
were included in this study. The RAS study group
consisted of 143 patients with no other known
systemic disease or any drug history. Patients with
Behcet’s disease and those with known hematologic
or gastrointestinal disease were excluded. Their ages
ranged from 17 - 67 years (median, 30 years). There
were 76 female patients (median age, 32.5 years) and
67 male patients (median age, 30 years). The disease
duration was 5 - 37 years (mean, 11 years). The
diagnosis of RAS was based on history and clinical
examination. The patients were classified as having
minor aphthous ulcers, major aphthous ulcers, or
herpetiform aphthous ulcers according to the criteria
of Lehner'> (Table 1).

The disease control group consisted of 143 patients
with a range of oral conditions other than RAS that
were not associated with hematinic deficiencies, who
were age- and gender-matched to the study subjects
(Table 2). Patients who had known systemic disease,
or who were on medication were excluded from the
study.

A full blood examination was carried out for
all patients with RAS and the control subjects.
Hemoglobin, serum ferritin, serum vitamin B12
and serum folate levels were determined for each
patient. All subjects agreed to participate in the
study and gave their consent after being informed
in detail about the study. The laboratory values of
14-18 gr/dl (male) and 12-16 gr/dl (female) for
hemoglobin, 17-230 ng/ml (male) and 14-150 ng/ml
(female) for serum ferritin, >2.5 ng/ml for folate and

Hemoglobin, serum ferritin, serum folate and serum vitamin B12 levels in patients with recurrent aphthous stomatitis

Test Disease Normal Low p-value
No. (%) No. (%)

Hemoglobin RAS 123 (86) 20 (14) 0.37
Controls 128 (89.5) 15 (10.5)

Ferritin RAS 119 (83.2) 24 (16.8) 0.081
Controls 129 (90.2) 14 9.8)

Folate RAS 136 95.1) 7 4.9 0.007
Controls 143 (100) 0 0)

Vitamin B12 RAS 105 (73.4) 38 (26.6) 0.003
Controls 125 (87.4) 18 (12.6)

p-value of Chi-square test
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180-910 pg/ml for vitamin B12 were considered as
normal values for Jordanian patients and formed the
criteria for classification of patients. If a patient was
found to have a low vitamin B12 and normal MCYV,
a repeat investigation of vitamin B12 (without any
intervention) was conducted. Patients were included
in the final analysis of the study if both test results
were consistent. Patients with low vitamin B12 and
raised MCV were referred to a gastroenterologist to
rule out pernicious anemia before being included in
the study.

The hemoglobin, serum ferritin, serum folate, and
serum vitamin B12 levels were coded as normal or
reduced and analyzed using a Statistical Package for
Social Science version 10 database. Statistical analysis
to compare patients with RAS and the disease control
group was performed with Chi-square test. A p value
of <0.05 was considered significant.

Results. Theresults forhemoglobin, serum ferritin,
serum folate and serum vitamin B12 levels in patients
with RAS compared to control group are shown in
Table 3. Of the 143 patients with RAS, 20 patients
(14%) were anemic compared to 15 patients of the
143 patients in the control group (10.5%). Although
more patients with RAS showed reduced hemoglobin
levels compared with the control group, the differences
were far from being statistically significant. However,
7 patients showed low serum ferritin levels without
anemia, 23 showed low serum vitamin B12 levels
without anemia, 2 patients showed low serum ferritin
and vitamin B12 levels without anemia and 4 patients
showed low serum vitamin B12 and folate without
anemia. Altogether, 54 patients with RAS (37.8%)
showed low serum ferritin, folate or vitamin B12
compared with 26 (18.2%) of the control group. This
difference was highly significant (p<0.001). Low
levels of serum ferritin occurred in 16.8% of patients
with RAS compared to 9.8% of patients with other oral
lesions; the difference was close to being statistically
significant (p=0.08). Seven patients (4.9%) with RAS
while none of the control group showed low serum
folate (p=0.007). More patients with RAS (26.6%)
than the control group (12.6%) showed low serum
vitamin B12 (p=0.003). Of the patients with RAS,
1.5% of the male patients were anemic compared
with 25.3% of the females (p<0.001). In addition,
low serum ferritin levels were detected in 6% of the
male patients with RAS compared with 26.7% of the
female patients (p=0.001). None of the male patients
with RAS showed low serum folate levels, while
9.2% of the females were deficient to folate (p=0.01).
No significant difference was found between males
and females with RAS in terms of serum vitamin B12

levels. In patients with other lesions, no significant
differences were found between males and females
in the incidence of anemia, serum ferritin, folate
and vitamin B12 levels. Fourteen patients with RAS
had more than one deficiency; 2 patients had serum
ferritin and folate deficiency, 7 patients had serum
ferritin and vitamin B12 deficiency and 5 had serum
folate and vitamin B12 deficiency. Six patients of the
control group had both low serum ferritin and vitamin
B12 levels.

Discussion. It has long been thought that iron,
folate and vitamin B12 deficiencies play an important
role in RAS, but some controversy does exist. Wray et
al® reported hematinic deficiencies to affect up to 21%
of adult patients with RAS, and when they replaced
the deficient element, 59% of the patients showed
resolution of RAS and 28% showed significant
improvement. However, other studies have shown
that patients with RAS and controls had comparable
serum iron, folate or vitamin B12.7%-'¢'8 In addition,
replacement therapy had not always been effective;
studies had shown that most patients with a proven
vitamin B12 or folate deficiency improved rapidly on
replacement therapy, while those with iron deficiency
had shown a less remarkable response.'*!® However,
patients with RAS may demonstrate low serum iron
secondary to chronic disease but have normal serum
ferritin levels. Since such patients do not have true
primary iron-deficiency anemia, they would not be
likely to benefit from iron replacement therapy."
Therefore; this may explain the inconsistent response
to replacement therapy in previously mentioned
studies that had relied on serum iron levels and total
iron binding capacity to direct therapy.'*

Rogers et al'® studied 102 patients with RAS in
USA and found that only 5.9% were anemic; however,
39.2% of the patients showed hematinic deficiencies.
Similarly, Challacombe et al'® studied 193 patients
with RAS in London and found that 7.3% were
anemic and 30.6% showed hematinic deficiencies.
No previous studies had been conducted in Jordan
to evaluate the prevalence of anemia and hematinic
deficiencies in patients with RAS. In the present
study, 14% of the patients with RAS and a comparable
proportion of the control group (10.5%) were anemic.
However; in keeping with studies conducted in USA
and Britain,'>'® 37.8% of Jordanian patients with
RAS showed hematinic deficiencies. Therefore,
determination of the level of hemoglobin alone is not
adequate in investigating patients with RAS.

In this study, vitamin B12 deficiency was the most
prevalent(26.6%),followedbyirondeficiency (16.8%)
and folate deficiency (4.9%). However, serum folate
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is not an accurate marker of folate status and values
can vary widely dependent on the patients’ recent
diet. The best assay is corrected whole blood folate
since most folate is within red cells, but our hospital’s
laboratory was not prepared to offer corrected whole
blood folate routinely. In the case of serum ferritin,
the difference between patients with RAS and the
control group was not statistically significant and the
number of patients with RAS who had low serum
folate was small to draw any conclusions. In addition,
low serum ferritin and folate levels were significantly
more common in females than males. Therefore,
hematinic deficiencies, particularly of vitamin B12,
which is independent of the patients’ gender, may be an
important contributing factor in the etiopathogenesis
of RAS. However, controlled therapeutic trials are
required to find the frequency which vitamin B12
deficiency actually predisposes to RAS and whether
vitamin B12 replacement in such patients would lead
to significant improvement. Results of such studies
may determine whether screening utilizing a complete
blood count and measurement of serum ferritin, folate
and vitamin B12 levels are important in the evaluation
and management of patients with RAS.
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