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Abstract

Vitamin B12 deficiency can cause thrombotic microangiopathy (TMA)-like symptoms such as purpura
caused by platelet reduction, general fatigue caused by anemia, and renal and hepatic abnormalities caused
by malnutrition. TMA-like symptoms are known as metabolism-mediated TMA (MM-TMA). In MM-TMA,
blood cell production is altered, and both pancytopenia and schistocytes appear. The initial presentation of
MM-TMA makes it challenging to distinguish between primary and secondary TMA when patients do not
present risk factors for malnutrition. We encountered an older female patient with a chief complaint of
unconsciousness and loss of appetite for two days. Laboratory tests revealed pancytopenia with schistocytes.
Moreover, the laboratory data revealed low serum levels of vitamin B12, indicating MM-TMA. The patient
was successfully treated with intravenous vitamin B12 supplementation and discharged home. The patient
had atrophic gastritis, which could have impeded the absorption of vitamin B12 from food. Among older
patients without prolonged appetite loss, TMA-like symptoms should be investigated as MM-TMA induced
by vitamin B12 deficiency, and prompt initiation of appropriate treatment is essential to differentiate
between MM-TMA and true TMA.
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Introduction

Thrombotic microangiopathy (TMA) is a condition in which thrombi formed in microvessels cause various
organ disorders [1]. Clinical manifestations are caused by thrombocytopenia and hemolysis. The three major
symptoms of TMA are microangiopathic hemolytic anemia, thrombocytopenia, and organ disorders [1].
Etiologies of TMA include primary causes such as thrombotic thrombocytopenic purpura (TTP) and
hemolytic uremic syndrome (HUS) caused by decreased ADAMTS13 activity, and secondary causes such as
collagen disease, glomerulonephritis, or malignancy [2]. Primary TMA can be severe enough to require a
plasma exchange.

In contrast, vitamin B12 deficiency and metabolism-mediated TMA (MM-TMA) are also known to cause
TMA-like symptoms that can be treated with vitamin B12 supplementation [3]. Most cases occur in patients
with advanced malnutrition and do not occur acutely in those with a good nutritional status [4]. This report
presents a case of MM-TMA in a 96-year-old female patient accompanied by several days of
unconsciousness and appetite loss. This case underscores the possibility of MM-TMA presenting with an
acute course in older patients with good nutritional status. Further, this case indicates it is important to
evaluate the clinical course to diagnose acute-onset MM-TMA carefully and accurately.

Case Presentation

A 96-year-old female presented to the community hospital emergency department with a chief complaint of
fever and decreased oxygenation measured by home care nurses that had persisted for approximately a
month. The patient had a low-grade fever of 37.2°C for one month but had no other symptoms. Therefore,
the patient was followed for observation. Two days before the visit, the patient experienced symptoms of
dizziness until she could not stay awake. Although her food intake decreased, she could eat and had a soft
stool. On the day of the admission, the patient had an acute onset of low-grade fever (37.5°C),

and SPO2 dropped to 83%-85%. The patient began to feel shortness of breath. Consequently, the patient was
admitted to our hospital. Her medical history included hypertension, iron deficiency anemia/malabsorption,
irritable bowel syndrome, isolated esophageal varices, and Alzheimer's disease dementia. Her medication
history included rabeprazole of 10 mg/day, aspirin of 100 mg/day, furosemide of 10 mg/day, ferrous citrate
of 50 mg/day, and magnesium oxide of 330 mg/day. She did not have any surgical history.

The vital signs at the time of admission were as follows: temperature, 38.2°C; heart rate, 95 beats/min; blood
pressure, 151/78 mmHg; respiratory rate, 24 breaths/min; oxygen saturation, 88%-90% (room air); and

How to cite this article

Shiraishi W, Okada R, Tanaka Y, et al. (February 13, 2023) Metabolism-Mediated Thrombotic Microangiopathy in an Older Patient Without

Malnutrition. Cureus 15(2): €34951. DOI 10.7759/cureus.34951


https://www.cureus.com/users/472656-wataru-shiraishi
https://www.cureus.com/users/472658-riko-okada
https://www.cureus.com/users/320526-yudai-tanaka
https://www.cureus.com/users/281021-chiaki-sano
https://www.cureus.com/users/274007-ryuichi-ohta
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

normal consciousness. Physical examination revealed engorgement of the external jugular vein, pulsation of
the internal cervical vein, tenderness on the right side of the abdomen, liver pain, and petechial hemorrhage
on the skin. There were no obvious findings of gastrointestinal bleeding, such as hematochezia or
hematemesis. Blood gas analysis showed PCO2 of 34.6 mmHg (references: 35 to 45 mmHg) and PO2 of 63.0
mmHg (references: >60 mmHg), indicating type 1 respiratory failure. A complete blood cell count showed a
decreased platelet count. Furthermore, hemoglobin (Hb) and vitamin B12 levels were low, and an extremely
high mean corpuscular volume (MCV) indicated macrocytic anemia. Hemolysis was suspected

based on elevated levels of indirect bilirubin and lactate dehydrogenase (LDH) (Table 1).

Parameters Level Reference
White blood cells 3.60 3.5-9.1x10%/uL
Neutrophils 88.4 44.0-72.0%
Lymphocytes 8.8 18.0-59.0%
Monocytes 25 0.0-12.0%
Eosinophils 0.1 0.0-10.0%
Basophils 0.2 0.0-3.0%

Red blood cells 1.30 3.76-5.50x10%/pL
Hemoglobin 6.0 11.3-15.2 g/dL
Hematocrit 18.4 33.4-44.9%
Mean corpuscular volume 141.4 79.0-100.0 fL
Platelets 9.7 13.0-36.9x10%/uL
Total protein 6.2 6.5-8.3 g/dL
Albumin 3.7 3.8-5.3 g/dL
Total bilirubin 2.8 0.2-1.2 mg/dL
Direct bilirubin 0.8 0.0-0.4 mg/dL
Aspartate aminotransferase 46 8-38 IU/L
Alanine aminotransferase 17 4-43 IU/L
y-Glutamyl transpeptidase 10 <48 IU/L
Lactate dehydrogenase 1209 121-245 U/L
Blood urea nitrogen 35.8 8-20 mg/dL
Creatinine 0.75 0.40-1.10 mg/dL
Estimated glomerular filtration rate 52.9 >60.0 mL/min/L
Serum sodium 140 135-150 mEq/L
Serum potassium 4.1 3.5-5.3 mEq/L
Serum chloride 108 98-110 mEq/L
Serum calcium 8.5 8.8-10.2 mg/dL
Serum phosphorus 4.1 2.7-4.6 mg/dL
Serum magnesium 23 1.8-2.3 mg/dL
Serum glucose 138 70-110 mg/dL
Creatinine kinase 43 56-244 U/L
C-reactive protein 0.07 <0.30 mg/dL
Vitamin B12 <148 187-883 pg/mL
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Erythrocyte sedimentation rate
PT

PT-INR

APTT

Fibrinogen degradation products
SARS-CoV-2

Urine test

Leukocyte

Nitrite

Protein

Glucose

Urobilinogen

Bilirubin

Ketone

Blood

16

83.3

26.5

54

Negative

(3+)

TABLE 1: Initial laboratory data of the patient

PT: prothrombin time; INR: international normalized ratio; APTT: activated partial thromboplastin time; eGFR: estimated glomerular filtration rate;
ADAMTS: a disintegrin and metalloproteinase with thrombospondin motifs; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2

2-10 mm

70-130%

25-40s
<5 pg/mL

Negative

Crushed red blood cells were observed in peripheral blood smears (Figure 7).

FIGURE 1: A blood smear showing schistocytes and a hyper-segmented

neutrophil (black arrows)

Urinalysis revealed leukocytes (3+), protein (2+), occult blood (3+), and bacteria. TMA was suspected due to
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crushed erythrocytes, macrocytic anemia, low platelet count, increased LDH and elevated indirect bilirubin
levels. In this case, HUS was suspected because of the low Hb level and the presence of crushed red blood
cells in the peripheral hemogram. However, there were no petechiae or preceding bloody diarrhea and no
decrease in the estimated glomerular filtration rate or increase in creatinine levels, which could lead to the
diagnosis of acute kidney injury. We did not actively suspect collagen disease or vasculitis based on an
erythrocyte sedimentation rate of 16 mm (baseline, 3-15) and a C-reactive protein level of 0.07 mg/dL
(baseline, <0.30).

We suspected MM-TMA due to vitamin B12 deficiency and extremely high MCV and LDH. TTP could not be
excluded; however, the patient’s vital signs were stable. We tested ADAMTS13's activity and administered
supplemental fluids, blood transfusions, and intravenous vitamin B12 replacements. Three days later,
ADAMTS13 inhibitor results were negative. The upper gastroscopy revealed atrophic gastritis without
ulceration or malignancy. The patient’s condition drastically improved with intravenous vitamin B12
supplementation. The patient’s laboratory data also improved, with a Hb level of 11 g/dL on the 12th
Sth

day of

admission. She was discharged home on the 18" day of admission. In the outpatient department, she was
controlled with a tablet of vitamin B12 without anemia.

Discussion

This case report suggests that MM-TMA can appear in older patients with normal nutritional status and can
be characterized by extremely high levels of MCV and LDH with no significant changes in vital

signs. Regarding vitamin B12 metabolism, 20 genes may influence cobalamin absorption, storage, and
intracellular processing [5]. Thus, cobalamin deficiency may occur due to gene mutation or other conditions
that affect absorption, transport, and storage. Cobalamin is stored in the liver; therefore, cobalamin
deficiency may not appear for 3-6 years, even with decreased intake and absorption [6,7]. Thus, vitamin B12
deficiency may progress gradually. In the present case, the patient was older; therefore, hereditary factors
may not have been possible. Previous studies have shown that aging-related atrophic gastritis and intestinal
atrophy due to aging can cause vitamin B12 deficiency in frail older individuals [8,9]. Although vitamin B12
deficiency is rare in elderly patients with appropriate nutritional conditions, aging and atrophy of the
gastrointestinal tract can induce vitamin B12 deficiency.

Thus, vitamin B12 deficiency can cause hematological abnormalities such as erythroblastic anemia and MM-
TMA [3]. Cobalamin deficiency can lead to hyperhomocysteinemia and methylmalonic aciduria, leading to
the generation of reactive oxygen species, which results in endothelial dysfunction, platelet activation,
increased tissue factor expression, and subsequent activation of the coagulation cascade, leading to a
hematological condition of TMA [4]. The difference between MM-TMA and other critical TMA can be
determined based on changes in vital signs and the speed of clinical progression [3]. Based on its
pathophysiology, MM-TMA can progress gradually with abnormal metabolism during hematogenesis [3].
Thus, general physicians should include MM-TMA in differential diagnoses of patients presenting the
gradual progression of unconsciousness and vital signs.

Herein, we describe a female patient with MM-TM aged 96 years, which is not an epidemiologically
favorable age for the disease. Furthermore, there was no evidence of cognitive dysfunction, ataxia, or
neuropsychiatric symptoms in this patient, making a diagnosis of cobalamin metabolism disorder unlikely.
Hemolytic anemia (the appearance of crushed red blood cells) decreases red blood cells and platelets, and
renal dysfunction usually rushes physicians to investigate TTP and HUS. However, in this case, the vitamin
B12 level was < 148 pg/mL at the emergency room visit. In rural contexts, many older patients with
unconsciousness are admitted to rural community hospitals. General physicians must approach them
comprehensively and systematically [10,11]. In their investigation, anemia and blood smears were checked
to rule out vitamin B12 deficiency complicated by MM-TMA.

Conclusions

Vitamin B12 deficiency and abnormal cobalamin metabolism can cause MM-TMA in older patients with loss
of appetite. The prevalence of vitamin B12 may change among older patients because of gastrointestinal
tract atrophy. Especially in rural contexts with an increased number of older patients, general physicians
should investigate the presence of vitamin B12 deficiency complicated by MM-TMA, accompanied by
extremely high levels of MCV and LDH.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other

2023 Shiraishi et al. Cureus 15(2): €34951. DOI 10.7759/cureus.34951 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

relationships or activities that could appear to have influenced the submitted work.

References

1. George JN, Nester CM: Syndromes of thrombotic microangiopathy. N Engl ] Med. 2014, 371:654-66.
10.1056/NEJMral1312353

2. Arnold DM, Patriquin CJ, Nazy I: Thrombotic microangiopathies: a general approach to diagnosis and
management. CMAJ. 2017, 189:E153-9. 10.1503/cmaj.160142

3. Sabry W, Elemary M, Burnouf T, Seghatchian ], Goubran H: Vitamin B12 deficiency and metabolism-
mediated thrombotic microangiopathy (MM-TMA). Transfus Apher Sci. 2020, 59:102717.
10.1016/j.transci.2019.102717

4. Fahmawi Y, Campos Y, Khushman M, et al.: Vitamin B12 deficiency presenting as pseudo-thrombotic
microangiopathy: a case report and literature review. Clin Pharmacol. 2019, 11:127-31.
10.2147/CPAA.S207258

5. Michael M, Bagga A, Sartain SE, Smith RJH: Haemolytic uraemic syndrome. Lancet. 2022, 400:1722-40.
10.1016/S0140-6736(22)01202-8

6. Descombes E, Hanck AB, Fellay G: Water soluble vitamins in chronic hemodialysis patients and need for
supplementation. Kidney Int. 1993, 43:1319-28. 10.1038/ki.1993.185

7.  Cappellini MD, Motta I: Anemia in clinical practice-definition and classification: Does hemoglobin change
with aging?. Semin Hematol. 2015, 52:261-9. 10.1053/j.seminhematol.2015.07.006

8. OhtaR, Ryu Y, Hattori S: Association between transient appetite loss and vitamin B1 deficiency in elderly
patients with suspected deficiency. ] Gen Fam Med. 2021, 22:128-33. 10.1002/jgf2.404

9. Fattal-Valevski A: Thiamine (vitamin B1). ] Evid Based Complementary Altern Med. 2011, 16:12-20.
10.1177/1533210110392941

10. OhtaR, Sano C: Family physicians as system-specific specialists in Japan's aging society . Cureus. 2022,
14:e30811. 10.7759/cureus.30811
11. Tanaka C, Naito Y, Suehiro S, Sano C, Ohta R: Device-related thrombotic microangiopathy in an elderly

patient with a history of aortic surgery. Cureus. 2022, 14:e27937. 10.7759/cureus.27937

2023 Shiraishi et al. Cureus 15(2): €34951. DOI 10.7759/cureus.34951

50f5


https://dx.doi.org/10.1056/NEJMra1312353?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJMra1312353?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1503/cmaj.160142?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1503/cmaj.160142?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.transci.2019.102717?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.transci.2019.102717?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CPAA.S207258?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CPAA.S207258?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(22)01202-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(22)01202-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ki.1993.185?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/ki.1993.185?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.seminhematol.2015.07.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.seminhematol.2015.07.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jgf2.404?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jgf2.404?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1533210110392941?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1533210110392941?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.30811?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.30811?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.27937?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.27937?utm_medium=email&utm_source=transaction

	Metabolism-Mediated Thrombotic Microangiopathy in an Older Patient Without Malnutrition
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Initial laboratory data of the patient
	FIGURE 1: A blood smear showing schistocytes and a hyper-segmented neutrophil (black arrows)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


