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Abstract: Vitamin B12 is essential for various bodily functions, and its deficiency may cause hematological manifestations. We report 
a case of a previously healthy 65-year-old female who was admitted to our hospital with reduced sense of taste and painful tongue. The 
serum level of vitamin B12 was decreased. However, her complete blood count did not show any evidence of macrocytosis, instead, her 
mean corpuscular volume was low. Gene sequencing indicated an β-thalassemia minor and that probably masked the megaloblastic 
features of vitamin B12 deficiency. 
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A 65-year-old woman presented with reduced sense of taste, painful tongue, decreased appetite, fatigue and dizziness that 
had developed 10 months earlier. She had been confused for a long time because of tasteless eating and loss of appetite 
due to the reduced sense of taste. She referred to the outpatient department of stomatology several times without definite 
diagnosis. She had no signs of infection or bleeding, no family history of hematologic disorders, and a medical history 
significant only for hypertension. Her bowel movements were normal with no evidence of blood. There was no surgical 
history or alcohol consumption.

On physical examination, the patient appeared pale but fully oriented, with stable vital signs and no fever. She had 
a smooth, red tongue without lingual papillae, suggestive of glossitis (Figure 1A). She had no palpable hepatospleno-
megaly or lymphadenopathy, and no deficits were found on neurologic examination.

Laboratory detection indicated normocytic anemia (hemoglobin 78 g/L, MCV 85.5 fL [normal range 82–100], MCH 
27.6 pg [normal range 27–34], MCHC 322 g/L [normal range 316–354], RDW 27.5%, platelets 361×109 /L, and white 
blood cells 3.52×109 /L). A complete blood count conducted six months prior did not show any irregularities. 
Additionally, high-sensitivity troponin levels and electrocardiography results were unremarkable, and renal function 
was within normal parameters.

The additional laboratory tests (Table 1) were intended to narrow the differential diagnosis of anemia in our patient. 
According to a peripheral blood smear, the mature erythrocyte size differed slightly and some areas had weak staining. 
Target erythrocytes, teardrop-shaped red blood cells and oval-shaped red blood cells could be seen (Figure 2). Bone 
marrow aspiration was compatible with hyperplastic anemia, and morphologic signs of megaloblastic anemia (Figure 3). 
The reticulocyte count was 1.58%, indicating active erythroid proliferation. Therefore, malignant hematological disorders 
such as myelodysplastic syndromes, leukemia, lymphoma and aplastic anemia could be excluded. An elevated ferritin 
eliminated iron deficiency or occult bleeding, while a high lactate dehydrogenase and hyperbilirubinemia suggested 
hemolysis. However, a negative direct Coombs test in our patient could rule out autoimmune hemolytic anemia (AIHA). 
Furthermore, the presence of target erythrocytes in the peripheral blood, high levels of lactate dehydrogenase and indirect 
bilirubin, and morphological changes in bone marrow were the potential clues pointing towards thalassemia. Indeed, 
hemoglobin electrophoresis showed hemoglobin A2 and F were 6.00% [normal range 2.5–3.2] and 7.80% [normal range 
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0–0.5]. Gene sequencing showed that the codon 41/42 (-CTTT) mutation in this patient caused β-thalassemia. Most 
notably, vitamin B12 level was 104.9 pg/mL, significantly below the lower limit of detection [normal range 197–771], but 
the folate (18.26 ng/mL) concentration was normal. Homocysteine level was significantly elevated (165.3 umol/L 
[normal range 4.0–15.4]). Serum anti-gastric parietal cell antibody (PCA) and anti-intrinsic factor antibody (IFA) were 
positive. Thyroid-stimulating hormone level was normal. Thyroglobulin antibody and antithyroid peroxidase antibody 
were negative. A gastroscopy revealed showed chronic atrophic gastritis (Figure 4). Infection with Helicobacter pylori 
was excluded. Taken together, we diagnosed the patient with both pernicious anemia due to vitamin B12 deficiency 
caused by autoimmune gastritis, and thalassemia.

Figure 1 (A) An image of a 65-year-old Chinese woman with glossitis (smooth and red tongue dorsum without lingual papillae) caused by pernicious anemia. (B) Her tongue 
appears normal three month after starting treatment with methylcobalamin.

Table 1 Laboratory Data

Variable On Evaluation,  
Outpatient Clinic

Day Since Admission Reference Range,  
Adults

Day 1 Day 3* Day 7 Day 14 Day 90

Hemoglobin, g/L 78 76 73 76 87 113 115–150
Hematocrit, % 24.2 23 22.2 24.1 27.9 36.9 35–45

White-cell count, × 109/L 3.52 3.09 3.47 4.10 6.17 5.16 3.5–9.5

Differential count, %
Neutrophils 56.8 53.4 43.5 57.3 63.2 54.5 40–75

Lymphocytes 38.4 42.1 46.7 31 26.9 33.9 20–50

Monocytes 2.8 2.9 5.2 9.3 8.1 8.9 3–10
Eosinophils 1.7 1.3 4.0 2.2 1.3 2.3 0.4–8

Basophils 0.3 0.3 0.6 0.2 0.5 0.4 0–1
Platelet count, ×109/L 361 276 351 307 436 310 125–350

Red-cell count, ×1012/L 2.83 2.68 2.56 2.74 3.39 5.31 3.5–9.5

MCV, fl 85.5 85.8 86.7 88.0 82.3 69.5 82–100
MCH, pg 27.6 28.4 28.5 27.7 25.7 21.3 27–34

MCHC, g/L 322 330 329 315 312 306 316–354

(Continued)
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We prescribed intramuscular vitamin B12 (500 µg daily) for our patient’s pernicious anemia beginning on 
the second day of admission, and oral folic acid supplementation. According to several studies, there has been no 
difference in outcomes between orally and parenterally administered vitamin B12.1,2 Therefore, switching to orally 
administered vitamin B12 (1.5 mg/day) at discharge is reasonable. Although the patient’s blood work abnormalities 
did not improve significantly during her 7-day hospitalization, her symptoms of painful tongue and reduced sense 
of taste were resolved. Three months after discharge, at a follow-up visit, her tongue regained its normal 
appearance (Figure 1B), and her vitamin B12 level were normal. However, substitution therapy must be continued 
indefinitely.

Table 1 (Continued). 

Variable On Evaluation,  
Outpatient Clinic

Day Since Admission Reference Range,  
Adults

Day 1 Day 3* Day 7 Day 14 Day 90

Reticulocyte count, × 1012/L 0.0423 0.0538 0.1978 0.1678 0.1136 0.024–0.084

Reticulocyte percentage, % 1.58 2.1 7.22 4.95 2.14 0.5–1.5
Red-cell distribution width, % 18.8 19.2 19.2 19.4 17.7 14.4 11.6–14.6

Bilirubin, umol/L

Total 27.8 38.1 20.2 0–21
Direct 10.8 13.3 8.4 0–8

Alanine aminotransferase, U/L 9 7–40

Aspartate aminotransferase, U/L 17 13–35
Alkaline phosphatase, U/L 41 50–135

Protein, g/L

Total 65.9 65–85
Albumin 43.6 40–55

Globulin 22.3 20–40

High-sensitivity troponin, ng/mL 0.032 0–0.014
Urea nitrogen, mmol/L 2.71 3.1–8.8

Creatinine, umol/L 45.6 41–81

Creatine kinase, U/L 45.6 41–81
Thyrotropin, uIU/mL 2.57 0.27–4.2

Sodium, mmol/L 139.5 137–147

Potassium, mmol/L 4.07 3.5–5.3
Chloride, mmol/L 101.9 99–110

Glucose, mmol/L 4.87 3.89–6.11

Calcium, mmol/L 2.27 2.11–2.52
Lactate dehydrogenase, U/L 342 120–250

INR 1.07 0.8–1.5

PT, s 12.4 9.8–13.5
APTT, s 27.2 22.5–34

Fibrinogen, g/L 3.65 1.8–3.5

D-dimer, ug/mL 0.23 0–0.5
Ferritin, ng/mL 289.3 175.7 13–150

Homocysteine, umol/L 165.3 9.6 4.0–15.4

Vitamin B12, pg/mL 104.9 384.7 197–771
Folate, ng/mL 18.26 >20.00 3.89–26.8

Note: *First dose of intramuscular vitamin B12 given on day 3 of hospital admission. 
Abbreviations: MCV, mean corpuscular volume; MCH, mean cell hemoglobin; MCHC, mean cell hemoglobin concentration; INR, international normalized ratio; PT, 
prothrombin time; APTT, activated partial thromboplastin time.
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Discussion
We report a case of a patient with pernicious anemia presenting as glossitis in which the diagnosis was delayed because 
of concomitant thalassemia. Pernicious anemia is a megaloblastic anemia (MA) and mean corpuscular volume (MCV) is 
the most important parameter in routine blood test data for diagnosing MA. It is easy to diagnose MA when a high MCV 
occurs in a patient with MA alone. However, MA combined with thalassemia can be masked by the loss of macrocytosis. 
The prevalence of thalassemia in China is 4–8%, and MA combined with thalassemia is even rarer and easily missed.3 

Pernicious anemia also presents with hemolysis, which is due to the breakdown of abnormal and fragile RBC precursors 
leads to intramedullary hemolysis and resulting abnormalities in hemolysis tests. However, it still needs to be differ-
entiated from AIHA and requires a relatively extensive work-up. In our patient, AIHA was ruled out due to a negative 
direct Coombs test, but in rare cases, AIHA can coexist with PA.4 With continued vitamin B12 supplementation, her 
improvement further suggests that concurrent AIHA was unlikely since true AIHA usually requires glucocorticosteroids, 
immunosuppressive agents or splenectomy for adequate response.

Autoimmune gastritis (AIG), as a non-self-limiting chronic inflammatory disorder, leads to the destruction of parietal 
cells in the stomach, resulting in reduced acid output and loss of intrinsic factor, that results in malabsorption of vitamin 
B12 and iron, which cause pernicious anemia and iron deficiency anaemia.5 In AIG, micronutrient malabsorption causes 

Figure 2 Peripheral blood smear examination showed poikilocytosis: with target erythrocytes, teardrop-shaped red blood cells and oval-shaped red blood cells. Green 
arrow indicate oval-shaped red blood cell; red arrow indicate teardrop-shaped red blood cell; black arrow indicate target erythrocyte.

Figure 3 (A and B) Smears of bone marrow aspirates demonstrating megaloblastic changes: nuclear-cytoplasmic dyssynchrony and nuclear irregularity in erythroid lineage 
cells, and also nuclear-cytoplasmic dyssynchrony, hypersegmentation, and giant metamyelocytes.
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a wide range of clinical manifestations, causing substantial diagnostic delays, resulting in life-threatening and irreversible 
complications. However, it has been widely accepted for several years that pernicious anemia is a synonym for AIG, 
which leads to confusion between the two, since pernicious anemia is only one aspect of AIG’s clinical picture. Other 
clinical manifestations such as gastrointestinal symptoms (eg, early satiety, postprandial fullness, nausea, and weight 
loss) are also very common in patients with AIG. In addition, severe vitamin B12 deficiency in patients with AIG may 
result in neurological damage, causing symptoms such as impaired peripheral nerve function and sensory, abnormal 
proprioception, ataxia, paresthesia, numbness, mood disorders, cognitive impairment and psychosis. 
Hyperhomocysteinaemia, infertility, and recurrent miscarriages are other infrequent symptoms of AIG.5 Despite the 
fact that patients with AIG can experience unspecific or subtle upper gastrointestinal symptoms, mostly commonly 
dyspepsia, the majority are asymptomatic before anemia or neurological symptoms develop.

Vitamin B12 is essential for various bodily functions, including DNA synthesis, nervous system regulation, amino 
acid metabolism, and red blood cell maturation in the bone marrow.6 The most common cause of severe vitamin B12 

deficiency is autoimmune gastritis, which manifests as pernicious anemia, as seen in our patient. Additionally, vitamin 
B12 deficiency can also occur as a result of other malabsorptive conditions (such as inflammatory bowel disease, or 
pancreatic insufficiency), after certain procedures (such as bariatric surgery, or ileal resection), restricted diets (such as 
veganism), or the use of certain medications (such as metformin or proton-pump inhibitors).

Upper gastrointestinal endoscopy and biopsy of the gastric body and antrum are necessary for diagnosing auto-
immune gastritis. Clinicians should also consider testing for anti-parietal cell antibodies and anti-intrinsic factor 
antibodies in patients with histology compatible with autoimmune gastritis. The prevalence of PCAs is estimated at 
85–90% among adults with pernicious anemia and AIG, while IFAs are found in 35–60% of these patients.7,8 Many case 
series, however, diagnosed AIG solely based on serological markers such as IFAs or PCAs, pepsinogen levels or gastrin- 

Figure 4 Endoscopic images of the stomach. (A–C) The typical endoscopic features of atrophic gastritis are apparent, including loss of rugal folds and pallorous-appearing 
gastric mucosa; due to the thinned gastric mucosa, there is the increased prominence of submucosal blood vessels in the gastric body. (D) There is no atrophy of the mucosa 
of the gastric antrum.
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17, without confirmatory biopsy.9 In addition, patients with iron or vitamin B12 deficiency caused by AIG may not show 
symptoms, and anemia is usually treated without further investigation into its cause.10

Currently, there is no cure for AIG, and immunosuppressive therapy for AIG patients does not currently have long- 
term trials. Supplementation with micronutrients is the mainstay of treatment for AIG patients. Vitamin B12 supple-
mentation is the treatment of choice, regardless of the cause of vitamin B12 deficiency. Hematological alterations can be 
reversed with treatment. It is recommended that newly diagnosed vitamin B12 deficiency patients, particularly in patients 
with critically low levels of serum vitamin B12 or with neurological deficits, receive parenteral supplementation to 
improve their condition rapidly.5 In theory, oral supplementation with vitamin B12 and parenteral administration can both 
be equally effective for maintenance. According to a Cochrane review comparing oral and intramuscular vitamin B12 

treatments, both treatments are comparable in the ability to normalize serum vitamin B12 levels.2 There is, however, the 
possibility that oral supplementation might hinder adherence to treatment because it requires strict monitoring of the 
patient’s treatment and high-dose daily intake, compared to a monthly injection or fewer administering.

Conclusion
In clinical practice, the clinical manifestations of autoimmune gastritis are often not apparent, and even when they are, 
especially in the early stages, delays in diagnosis are common. Therefore, clinicians should be aware of best practices in 
diagnosis and management to reduce the possibility of adverse outcomes.
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