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HEADLINES

« Oral manifestations may be the first sign of a systemic
condition or disease

« Clinical recognition of oral manifestations related to systemic
diseases may be difficult and can delay diagnosis

« Oral conditions related to the treatment of systemic diseases
are clinically important to recognize

« Oral health personnel should be educated to be able to
identify and diagnose and manage oral manifestations of
systemic diseases and conditions in a timely manner
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Oral manifestations
of systemic
disorders - part 1

Karin Garming Legert, Anne Marie Lynge Pedersen, Gita Gale,
Victor Tollemar, Hellevi Ruokonen, Saara Kantola, Cecilia Larsson
Wexell and Bente Brokstad Herlofson

Oral tissues can be subject to change or damage because of a disor-
der that predominantly affects other body systems. Such oral mani-
festations of systemic disorders can be highly variable in both fre-
quency and presentation. Oral manifestations of systemic disorders
may present as initial symptoms of an acute or chronic systemic
condition and can precede years before systemic symptoms appear
and diagnosis of the disease. Additionally, pathological processes
in the oral mucosa, jaws and related structures can impact the pati-
ent’s overall health. As lifespan increases and medical care becomes
ever more complex and effective, it is likely that the numbers of in-
dividuals with oral manifestations of systemic disorders will conti-
nue to rise. It is important that potential oral manifestations of sys-
temic disorders are managed quickly and appropriately to improve
the patient’s quality of life. Oral manifestations may be the first evi-
dence of an underlying systemic disease and may accompany or
precede the diagnosis of the disease. The general dentist thus plays
an essential role in the detection and referral of patients with possi-
ble systemic diseases. When oral findings are accompanied by ab-
dominal pain, diarrhea and intestinal symptoms, this should alert
the dentist to quickly refer the patient for further medical manage-
ment. Dental follow-up in collaboration with the treatment team is
important since exacerbation of oral manifestations may indicate
increased disease activity.

The oral cavity and orofacial region can exhibit signs and symptoms
indicative of a systemic disorder, whether preexisting, newly disco-
vered or during the course of the disease. These manifestations may
present as initial symptoms of an acute or chronic systemic conditi-
on and can precede years before systemic symptoms appear and
diagnosis of the disease. Worsening of an existing disease may cause
oral manifestations and symptoms. Additionally, pathological

processes in the oral mucosa, jaws and related structures can im-
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pact the patients overall health directly or indirectly. Furthermore,
systemic conditions can impair the function of the orofacial region
or affect the patient’s oral health profile.

Part 1 of this article will address the impact of granulomatous di-
seases and various types of anaemia. In part 2, medication-related
osteonecrosis of the jaw, osteoradionecrosis, chronic graft versus host
disease and viral infections are discussed. Oral manifestations of der-
matological diseases are described in the article Common oral mu-
cosal diseases and lesions and Rare oral mucosal diseases and lesions.

Oral manifestations of systemic conditions and diseases
Granulomatous diseases

Granulomatous diseases belong to a large group of diseases sharing
the common histological feature of granuloma formation. A gra-
nuloma is a focal aggregation of inflammatory cells, including ma-
crophages, that undergo fusion with other macrophages to form
multinucleated giant cells. Of granulomatous diseases, orofacial
granulomatosis (OFG), Crohn’s disease (CD), and Melkerson-Ro-

senthal syndrome (MRS) are of particular importance for dentists.

Orofacial granulomatosis (OFG)

Definition

Orofacial granulomatosis (OFG) is a chronic granulomatous disea-
se affecting the oral mucosa and the orofacial region. OFG may pre-
cede the development of Crohn’s disease (CD), appear concomi-
tantly with CD or occur after the diagnosis of CD (1). The
association between OFG and CD has been known for several deca-
des, as the two conditions share both clinical and histopathological
features, but the reason is yet unclear. Opinions differ regarding
whether OFG should be referred to as a separate entity or as a part
of the CD spectrum when it is present with CD (1). In fact, there

has been an ongoing debate as to what constitutes the correct termi-
nology. Some researchers state that OFG, when it appears in associ-
ation with intestinal CD, should be referred to as oral CD, while

others propose that OFG should be considered as a separate entity.

Age and incidence

OFG may occur at any age, but it usually affects children and young
adults (1, 2). It is quite an uncommon disease with a prevalence
suggested to be between < 0.1 - 0.8%, and the Celtic population
appears to have the highest prevalence (3). The terminology confu-
sion makes it difficult to compare data from one country to another.
Some studies distinguish between OFG and OFG with concomitant
CD, while other reports do not make this distinction.

Predisposing factors

Several predisposing factors have been suggested, such as environ-
mental and immunological factors as well as infections and allergic
reactions. OFG is a complex condition and most likely multifacto-
rial. The association with CD has led researchers to look at genetic
variations in the nucleotide-binding oligomerization domain-con-
taining protein 2 (NOD2) gene, but there is hitherto no supporting
data suggesting genetic susceptibility to OFG (3, 4). It is a very
complex condition with many potential causes and contributing

factors.

Clinical features

The clinical features of OFG vary from one individual to another.
The lips, cheeks, gingiva, tongue, palate, and floor of the mouth may
be involved. The most common signs are labial and facial swellings,
which may develop over several hours to days, thus mimicking an-

gioedema and IgE-mediated allergic reactions. OFG may also cause

Figure 1. Swelling of the labial mucosa in orofacial granulomatosis.

Figure 2. Cobblestone phenomenon in the left buccal mucosa in
orofacial granulomatosis.
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lesions such as angular cheilitis, the cobblestone phenomenon, ul-
ceration, tag formation, mucosal ridges and hyperplastic and eryt-
hematous gingiva (1, 5). Most often, several of the features occur

simultaneously (figure 1-5).

Pathogenesis

In most studies, the four frequently suggested causative elements
are environmental influences, genetic susceptibility, immune dysre-
gulation, and a skewed commensal microbiota. Hypersensitivity to
food constituents and food additives is suggested in several studies
as an aetiological factor, as 60-68% of patients with OFG report
food allergies (6, 7). Genetic susceptibility coincides with OFG and
its association with CD, but there is no evidence for genetic suscep-
tibility with respect to OFG (3, 4). Immune dysregulation could be
a result of an abnormal immune response to a trigger antigen. Stu-

dies analysing the presence of T cells, B cells and macrophages have

suggested that the immune response in OFG is of the T helper 1

Figure 3. Cobblestone phenomenon in the palate in orofacial
granulomatosis.

Figure 4. Mucosal tag formation in orofacial granulomatosis.
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type (8, 9). Microbial dysbiosis may play a role in the development
of OFG, although the exact mechanism of this is not clear (10, 11).
It is difficult to envision whether any one of the four elements is

more important than the other (figure 6).

Diagnosis

The diagnosis is based on clinical, histological, and immunopatho-
logical findings together with anamnestic information. Unfortuna-
tely, there is often a delay due to challenges in interpreting the clini-
cal signs and symptoms. The clinical features together with
anamnestic information are sufficient to diagnose OFG, as the bio-
psy does not always show the characteristic granuloma formation.
An incisional biopsy should be deep (taken into the connective tis-
sue underneath the epithelium) and performed in an area with

swelling and a palpable mass.

Differential diagnostics

Melkerson-Rosenthal syndrome (MRS) is a rare condition that cau-
ses a triad of similar orofacial symptoms (see below). Similar to
OFG, the disease often begins in childhood or adolescence. Sarcoi-
dosis is a granulomatous disorder typically affecting the lungs, but
it can appear in other organs, such as the skin, lymph nodes and
mouth. When occurring in oral mucosa, it can cause erythema, ul-
cerations and noncaseating granulomas. Angioedema is a conditi-
on causing orofacial swelling, with lips being the most frequent site.
Hypersensitivity or allergic reactions to food, medication or dental
material may result in swelling and inflammation in the orofacial
region. Both angioedema and hypersensitivity most often have a
quick onset. Granulomatosis with polyangiitis (GPA) (formerly cal-

led Wegner’s granulomatosis) may also affect the oral mucosa, cau-

Figure 5. Gingival hyperplasia in orofacial granulomatosis.
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Figure 6. A plausible theory behind the aetiology of orofacial
granulomatosis.

sing granulomatous inflammation and necrotizing vasculitis of
small vessels (12). GPA is characterized by rhinosinusal signs and
lung and kidney involvement. It has a predilection in the upper air-
ways. “Strawberry-like” gingivitis may be the first sign of GPA in
the oral cavity. A referral to an internist is recommended. Histopat-
hological findings of granulomas may also be a result of a foreign
body reaction to materials such as dental fillings or orthodontic
appliances. Tuberculosis is also a chronic granulomatous disease,
typically of the lungs, but potentially involving multiple body sys-
tems and the oral cavity. A higher prevalence of tuberculosis is
found in developing countries or among immunocompromised
patients. It may involve soft tissue of the oral cavity and the jawbone,
mostly the mandible. Possible routes of infection are sites of recent
dental extraction, through mucosal wounds and haematogenous
and/or lymphatic spread. Clinically, tuberculosis may resemble
periapical lesions, abscesses or ulceration of oral mucosa associated

or not with lymphadenopathy.

Treatment

In patients with OFG, it is important to establish whether the oral
signs and symptoms are related to gastrointestinal inflammation.
Studies show that 54% of patients with OFG and without gastroin-
testinal symptoms present with macro- and/or microscopic inflam-
mation in biopsies from ileocolonoscopy (1). Therefore, professio-
nals should consider referrals for gastrointestinal evaluation. It is

important to have a multidisciplinary approach regarding the treat-
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ment. Dietary modifications and avoidance of triggering foods
should be one of the first aspects in the management of OFG.
Benzoates and cinnamon have been suggested to trigger or cause
exacerbation of the condition, and studies have shown that a benzoate-
and cinnamon-free diet has had a good effect on symptoms (6, 13).
Food sensitivity testing is recommended.

Various medications may be used to manage the inflammation
associated with OFG, including topical and systemic cortico-

steroids, immunomodulators, and antibiotics.

Prognosis

OFG is a chronic disease with relapse. The prognosis depends on
the severity of the disease and the treatment response. Patients with
OFG with concomitant CD have a more severe phenotype of OFG

and therefore a worse outcome.

Inflammatory bowel disease

Inflammatory bowel disease (IBD) comprises two main diseases
affecting the gastrointestinal tract, i.e., Crohn’s disease (CD) and
ulcerative colitis (UC). They are chronic idiopathic progressive dis-
orders affecting the entire gastrointestinal tract (14). CD can affect
any part of the gastrointestinal tract, the most common being the
terminal ileum and colon, while UC is seen in the large intestine.
Extraintestinal manifestations are present in 5-50% of all IBD cases
and include uveitis, spondyloarthropathy and primary sclerosing
cholangitis (PSC) (15). The latter should be diagnosed as early as
possible because PSC is associated with an increased malignancy
risk of cholangiocarcinoma (16). Oral manifestations may precede
years before systemic symptoms and the diagnosis of IBD. Thus,
dental practitioners play an important role in the early detection
and treatment of oral lesions.

CD is a long-standing, relapsing disease presenting with seg-
mental and transmural intestinal inflammation. The oral mucosa
may be involved. The presence of granulomas in the intestinal mu-
cosa is one of the hallmarks of the disease. The onset of disease
during childhood may result in impaired growth when untreated
(17, 18). When oral findings appear in association with intestinal
CD, some refer to them as oral CD. In other cases, the findings are
regarded as OFG and considered a separate entity (1).

UC is also a relapsing and chronic inflammatory bowel disease
(IBD) characterized by mucosal inflammation that starts distally

and can extend proximally to involve the whole colon (19).
Age and incidence

The incidence of IBD is increasing worldwide, especially in newly

industrialized countries, with the incidence of CD being between
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0.4 and 22.8 per 100 000 person-years and UC between 2.4 and 44.0
per 100 000 person-years (14, 15). Sweden, together with Canada
and Scotland, has the highest incidence rates in the world.

The prevalence of oral manifestations in IBD is reported to ran-
ge from 0.7% to 37% in adults and 7% to 23% in children (20-23).
The variability in the prevalence may be due to different study de-
signs and due to the number and type of study populations.

CD may appear at any age, although most individuals are dia-
gnosed before 30 years of age. There is also a small peak in inciden-
ce between 70 and 80 years of age. Early childhood infections have
been put forward as having a protective effect on CD (24). These
childhood infections are supposed to create a balance between pro-
inflammatory and tolerance-inducing mechanisms that in turn will
protect against inflammatory responses to antigen stimuli. Several
studies show that developed countries with higher life quality stan-
dards have a higher rate of CD incidence than developing countries.

UC may appear at any age. A bimodal age distribution has been
reported with a peak in the second or third decades and a peak
between 50 and 80 years, with the highest incidence of UC among
people aged 20-29 years (25).

Clinical features

The clinical features of IBD vary from one individual to another,
but most patients experience abdominal pain together with diar-
rhea as well as weight loss. It is not uncommon that patients with
IBD experience fever and fatigue. Oral manifestations of IBD can
be specific or nonspecific due to malnutrition and drugs. Aphthous-
like ulcers, labial swelling, angular cheilitis, mucosal tags and cob-
blestone-like mucosal lesions are more indicative of CD. Oral mu-
cosal ulcers are associated with the active phase of CD, resembling
ulcers seen in the gastrointestinal tract. However, oral ulcers may
persist and stay chronic on the same site without healing.

The oral manifestations of UC include specific and nonspecific
features, with the former including pyostomatitis vegetans (PV),
characterized by pustules in the gingiva, and the latter including
recurrent aphthous-like ulcers, atrophic glossitis, oral mucosal bur-
ning sensation, angular cheilitis, dry mouth, taste disturbances, ha-
litosis and periodontitis (25, 26). The oral manifestations may be
asymptomatic and occur prior to or parallel with UC activity. A
higher frequency of dental caries and periodontal disease has been
reported in patients with IBD (23, 27).

Pathogenesis
The etiopathology of IBD is still unknown but is considered multi-
factorial with a complex interplay between genetic susceptibility,

altered gut microbiota and environmental factors, leading to dysre-
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gulated immune responses (28). However, it is difficult to envision
whether any one of them is more important than the other.

Genetic susceptibility is a well-known risk factor for the de-
velopment of CD. A Swedish study from 2013 showed that 14% of
patients with CD had a relative with IBD. Genome-wide association
studies have identified more than 200 alleles associated with IBD, of
which 37 are specific for Crohn’s disease (29-31).

Predisposing factors

As with OFG, several predisposing factors have been suggested for
both CD and UC, such as environmental factors, genetic suscepti-
bility, immune dysregulation and imbalanced commensal micro-
biota. Delayed type hypersensitivity to food constituents and food
additives, improved hygiene, decreased early childhood infections,
and tobacco usage are some environmental factors that could incre-
ase the risk of developing CD (32, 33). The theory of familial IBD
comprising first-degree relatives with the condition was accepted at
the end of the 1950s, but it was not until 2001 that the association
between NOD2 gene variations and CD was demonstrated (3, 4).
Later, reports showed that NOD2 variations are associated with a
more complicated CD. UC is suggested to be a modified T-helper 2
disease in which the innate immune system initiates inflammatory
events with the adaptive immune system (25).

There are several indications of how the microbiota seems to af-
fect the development of IBD, but no specific organism has been sug-
gested as the key pathogenic microbe. Instead, there seems to be
dysbiosis, i.e., microbial imbalance, affecting host-microbe inter-
actions (34).

This dysbiosis seems to be caused by the impaired ability of the
gut mucosa to kill bacteria (34). Early childhood infections are sup-
posed to create a balance between proinflammatory and tolerance-
inducing mechanisms that in turn protect against inflammatory
responses to antigen stimuli. Oral tolerance is important for the
avoidance of T cells hyperresponsive to pathogenic microbiota as
well as commensal microbiota. Oral tolerance actively suppresses
immune responses to nondangerous dietary antigens or commens-
al bacteria, which starts to develop during infancy (35).

Improved hygiene and use of antibiotics in developed countries
has been a frequently suggested risk factor in the pathogenesis of
IBD (30, 31). This risk factor is supported by the increased inciden-
ce rates seen in countries changing status from a developing to a
developed country.

Cigarette smoking is the best studied environmental factor and
is associated with a twofold increased risk of CD. Interestingly,
smokers may be protected from the onset of UC, but formal smo-

king is known as a risk factor for the development of UC (36). Other
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risk factors include antibiotic exposure in childhood and reduction

in dietary fibre.

Diagnosis
The diagnosis of IBD is based on a combination of several tests, inclu-
ding clinical, biochemical, stool-test (calprotectin), endoscopic,
cross-sectional imaging, and histological evaluations. There is no sin-
gle diagnostic test. Dentists may contribute to the diagnosis when oral
manifestations are suspected to be associated with systemic diseases.
The histopathological characteristics of CD include granuloma
formation and focal crypt architectural abnormalities, together
with focal or patchy chronic inflammation with the presence of
lymphocytes and plasma cells, along with mucin preservation at
active sites. To date, there is no consensus on how many histopatho-
logical features need to be present in the biopsy to make the final
diagnosis. However, the presence of epithelioid granulomas and an
additional feature is sufficient to confirm the CD diagnosis (37).
There are no specific diagnostic histological characteristics of UC,
but basal plasmocytosis, crypt atrophy/distortion and villous sur-
face irregularities are suggested signs of UC. The presence of gra-

nulomas is more suggestive of CD (19).

Differential diagnostics

Irritable bowel syndrome (IBS) is a gastrointestinal condition with
features such as abdominal pain, bloating, and deviant bowel
movements. Infectious colitis is caused by bacterial or viral infecti-
ons, and the symptoms may mimic the symptoms of CD. Diverti-
culitis may also cause inflammation or infection of small pouches
in the colon wall, resulting in abdominal pain. Celiac disease is an
autoimmune disease due to intolerance of gluten and with clinical

features of abdominal pain, diarrhea, and malabsorption.

Treatment

IBD is treated with anti-inflammatory drugs, immunosuppressants
(i.e., corticosteroids, 5-aminosalicylates, azathioprine and metho-
trexate) and biologics (i.e., infliximab (anti-TNF-a), vedolizumab
and ustekinumab), which has changed the therapeutic landscape.
Treatment with antibiotics and dietary supplements, including vita-
mins and minerals, may also be needed. Nutritional therapy is a key
component in its management, and many patients will eventually
require surgery, although it is never a cure (38). In patients with oral

mucosal involvement, treatment with topical steroids is often needed.
Prognosis

The prognosis of IBD is dependent on several factors, such as dise-

ase severity, compliance, lifestyle, and diet. It is important to consi-
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der quality of life and not just the disease outcome when looking at
prognosis and complications. Extraintestinal findings such as oral
manifestations have been connected to a more severe course of IBD
(36).

Melkersson-Rosenthal syndrome

Definition

Melkersson-Rosenthal syndrome (MRS) is a neuromucocutaneous
disorder. It may appear at different periods as monosymptomatic or
oligosymptomatic. The most common monosymptomatic variant is

Miescher’s cheilitis with granulomatous enlargement of the lips.

Age and incidence

The mean age of onset of MRS seems to vary between 14 and 39
years of age, but the symptoms often start in the 2nd decade of life.
However, it may occur at any age. The incidence of MRS is sug-
gested to be between 0.2 and 80 in 100,000 per year. There is no
gender difference in the prevalence of MRS and no racial pro-
pensity. The varied incidence reports may be because of underesti-
mated incidence (39, 40).

Predisposing factors

Several associating factors have been postulated as a risk of develo-
ping MRS. Genetic propensity to MRS by increased expression of
certain HLA types has been suggested. Infectious and immunologic
factors have also been discussed as well as hypersensitivity reac-

tions, although to date, nothing has been proven (41, 42).

Clinical features

There is a triad of recurrent symptoms in MRS, including orofacial
swelling, relapsing facial paralysis, and fissured tongue (lingua pli-
cata). The most common symptom is orofacial swelling, and the
affected area is most often the upper lip. However, other areas, such
as cheeks, chin and periorbital tissues, may also be affected. The
swelling may be persistent, but most often it is relapsing. Regarding
facial palsy, it is usually recurrent as well, although occasionally it
can be persistent. Usually, facial palsy is unilateral; however, approxi-
mately two-thirds of patients who initially present with unilateral
symptoms develop contralateral facial palsy. The fissured tongue is
most often asymptomatic. The histopathological findings are non-
caseating epithelioid granulomas, perivascular lymphocytic infil-

tration, and edema (43).
Pathogenesis

The etiology of MRS is unknown, but varying theories have been

put forward regarding the
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underlying mechanisms, including food hypersensitivity, reacti-
ons to dental materials, bacterial and viral infections, immune dys-
regulation, association with IBD, and genetic predisposition (44).

To date, no specific food allergens or dental materials are known.

Diagnosis

Recurring or persisting orofacial oedema concomitant with the
presence of at least one of the findings of facial palsy or lingua pli-
cata is sufficient to make an MRS diagnosis. Only 8-25% of the ca-
ses show the complete triad, with orofacial oedema being the most
common symptom. Histopathological analysis is of diagnostic va-
lue even though clinical symptoms may be sufficient for diagnosis.
The disorder is often underdiagnosed, and a mean diagnostic delay

is estimated to be as high as nine years.

Differential diagnostics
Both OFG and CD need to be ruled out, as MRS may mimic these
conditions. With orofacial swelling being the most common MRS

symptom, it is easy to mistake the disorder for OFG or CD.

Treatment

Symptomatic treatment may include nonsteroidal anti-inflamma-
tory drugs (NSAIDs) and corticosteroids to reduce swelling. Local
or intralesional corticosteroids may improve the clinical and histo-
logical picture, although it is often temporary. Antibiotics such as
roxithromycin and minocycline have also proven to have a positive
effect on symptoms. As with CD, immunosuppressants may also

have a positive effect on MRS.

Prognosis
MRS may be relapsing or persistent, but good oral hygiene and
avoidance of triggering factors together with appropriate medica-

tion will give the best conditions for a good prognosis.

Iron-deficiency anaemia and anaemia of chronic diseases
Definition

The World Health Organization (WHO) defines anaemia as a hae-
moglobin level less than 13 g/dL in men, less than 12 g/dL in women
(pregnancy < 11 g/dL) and below <11 g/dL in children (45). Anemia
is a symptom, and the cause of anemia should be investigated.

Iron is an important component of the haemoglobin molecule.
Iron-deficiency anaemia is the most common type of anaemia wor-
ldwide. The second most common type is anaemia of a chronic di-
sease. It may occur in autoimmune diseases (i.e., theumatoid arth-
ritis), cancer (hematological and solid tumors), infections and

chronic renal diseases. It is driven by activation of the immune sys-
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tem by autoantigens, tumour antigens or microbial molecules, lea-
ding to the release of cytokines, which suppress erythropoiesis, de-
crease erythropoietin, shorten the half-life of erythrocytes, and

elevate serum levels of hepcidin and hypoferraemia (46, 47).

Predisposing factors/etiology

The main cause of iron deficiency anaemia is acute or chronic blood
loss, i.e., excessive menstrual blood loss, gastrointestinal bleeding,
inflammatory bowel disease (IBD), gastrointestinal cancer and
medication-induced gastric ulcers (due to NSAIDs, acetylsalicylic
acid, anticoagulants or corticosteroids). Additional causes include
an insufficient dietary intake of iron, liver diseases, alcohol abuse,
an increased demand for erythrocyte production during childhood
growth spurts and during pregnancy, a reduced absorption of iron
(i.e., in patients with total gastrectomy or celiac disease) and haemo-
lysis (46, 47).

Clinical features

The spectrum of clinical manifestations is broad and depends on
the severity of the anaemia. Fatigue, dyspnoea, weakness, dizziness,
headache, heart palpitations, pica, pallor of the skin, and koi-
lonychia are common symptoms and signs. Oral symptoms and
signs often include atrophic glossitis, erythematous macules or dif-
fuse mucosal erythema, angular cheilitis, candidiasis, glossodynia,
soreness and burning sensation of the oral mucosa, sensation of
oral dryness and reduced taste sensitivity ( figure 7). Plummer Vinson
syndrome is a type of iron-deficiency anaemia that is characterized
by dysphagia, angular cheilitis and atrophic glossitis. It is classified
as a potentially malignant oral mucosal condition that predisposes

patients to the development of squamous cell carcinoma.

Diagnosis and treatment

The clinical diagnosis of anaemia should be confirmed by labora-
tory tests. The cause of anaemia should always be examined to rule
out any underlying disease. In cases of iron deficiency, the anaemia
is usually microcytic, whereas it is normocytic and normochromic
in anaemia of chronic disease (table 1). Iron-deficiency anaemia
and anaemia of chronic disease may occur simultaneously. The treat-
ment of iron-deficiency anaemia as well as its oral manifestations
includes treating the underlying cause, such as gastrointestinal ble-

eding and oral iron supplementation.

Vitamin B12 deficiency and folate deficiency
Predisposing factors/etiology
The most common causes of megaloblastic anaemia are vitamin

B12 (cobalamin) and vitamin B9 (folate) deficiencies. Both vita-
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Figure 7. The dorsum of the
tongue with atrophy of the
tongue papilla in a patient

suffering from anaemia.

mins play a crucial role in the normal maturation of cells since they
are necessary for DNA synthesis. Vitamin B12 deficiency may oc-
cur due to insufficient dietary intake (i.e., a strict vegan diet, mal-
nutrition), pernicious anemia, gastric resection and intestinal
malabsorption (i.e., due to IBD). Pernicious anemia is an autoim-
mune disease in which both anti-gastric parietal cell and anti-
intrinsic factor antibodies can be found. Atrophic gastritis, long-
term treatment with proton pump inhibitors, H2-receptor

antagonists or metformin, or Helicobacter pylori infection may
be associated with impaired absorption of cobalamin due to insuf-
ficient pepsin or gastric secretion and inadequate proteolytic di-
gestion (48, 49). Folate deficiency may occur owing to diminished
intake (due to alcohol abuse or malnutrition), increased consump-
tion (due to haemolysis or pregnancy) or malabsorption (due to
gastric resection, IBD or medications including cholestyramine or
metformin). Medications that impair DNA synthesis include folic
acid analogs (i.e., methotrexate, trimethoprim-sulfamethoxazole),
nucleic acid analogs (5-fluorouracil, zidovudine), hydroxyurea,
pentamidine, phenytoin, pyrimethamine, sulfasalazine, and triam-
terene. Megaloblastic changes are believed to be caused by impaired
DNA synthesis leading to macrocytic erythrocytes, abnormalities
in leukocytes and platelets and epithelial changes, especially of

epithelial cells lining the oral and gastrointestinal mucosa (48).

Clinical features

Vitamin B12 deficiency may cause a wide range of haematological,
gastrointestinal, psychiatric and neurological manifestations. Me-
galoblastic anaemia is an early and common haematological sign.
Peripheral neuropathy, neuropsychiatric disorders and optic nerve
atrophy are the most common neurologic manifestations (48). Cli-
nically, megaloblastic anemia progresses slowly, and symptoms
include fatigue, weakness, dyspnea and neurologic abnormalities.
Oral signs and symptoms include glossitis, angular cheilitis, recur-

Table 1. Biochemical findings in serum in the different types of anaemia.

Iron-deficiency ancemia

Haemoglobin <13 g/dLin men Low

< 12 g/dL in women

Anaemia of chronic disease  Vitamin B12 deficiency

Folate deficiency

Ery-RDW (anisocytosis) Low Low or normal
<15%

MCV Low Normal or low
<80 fL

MCH Low Normal
<27 pg

Transferrin High Normal

Iron level Low Low

Ferritin Low High
< 30 ng/mlL >100 ng/mlL

Cobalamin Normal* Normal

Folic acid Normal* Normal

Low Low
High High
High High
>100 fL >100 fL
High High
Normal Normal

Normal or high

Normal or high

Normal Normal
Low Normal
<200 pg/mlL

Normal or low Low

Ery-RDW, red cell distribution width; MCV, mean corpuscular volume; MCH, mean corpuscular haemoglobin; *Low if general malabsorption
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rent oral ulcers, candidiasis, diffuse erythematous mucosa or pale

oral mucosa. (49, 50).

Diagnosis

The diagnosis of vitamin B12 and folate deficiencies includes a
thorough history and clinical examination and laboratory tests (Ta-
ble 1). Concentrations of homocysteine and methylmalonic acid
should also be determined. Examination of the underlying cause of
vitamin B12 deficiency and folate deficiency should always be car-
ried out. Early diagnosis is crucial for initiating parenteral replace-
ment therapy with cobalamin as early as possible to avoid irreversi-

ble neurological damage.

Treatment

The treatment for vitamin B12 or folate deficiency anaemia de-
pends on the underlying cause. Pernicious anemia usually requires
parenteral replacement therapy and long-life follow-up of the pati-

ents. If the deficiencies are diet-related, parenteral therapy may be
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