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Abstract 

This case presents an interesting combination of vitamin B12 deficiency and cefepime use, both isolated 
causes of neutropenia, occurring together. A 67-year-old male presented to the Emergency Department with 
severe leukopenia after six weeks of cefepime for osteomyelitis. On arrival, he endorsed pharyngitis, dyspnea, 
cough productive of clear sputum, and headaches for five days. The next day, he developed new onset 
dysphagia with thick, white oral secretions requiring suctioning with a strong productive cough. He then 
reported breathy, gravelly voice changes, present days prior to admission. Laryngoscopy demonstrated acute 
left true vocal cord immobility with right hypomobility, dysphonia, and dysphagia. Hematology cited both 
vitamin B12 deficiency and cefepime course were likely causing his neutropenia. Vitamin B12 deficiency 
commonly causes megaloblastic anemia and rarely pancytopenia. Manifestations may include gastrointestinal 
and neurological symptoms, such as dysphagia and vocal cord paralysis, as in this case. These complications 
can persist if not treated immediately. Antibiotics, such as cephalosporins, are also a known cause of 
neutropenia. This case highlights the broad spectrum of manifestations of vitamin B12 deficiency and 
emphasizes the importance of keeping this disorder on the differential diagnosis with a variety of clinical 
presentations. 
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1. Introduction 

Vitamin B12 is an essential component of DNA 
synthesis and blood cell formation. Severe 
deficiency of Vitamin B12 causes megaloblastic 
anemia and may also result in thrombocytopenia 
and leukopenia (neutropenia) (1-3). Inadequate 
intake of animal products and pernicious anemia 
(loss of intrinsic factor due to autoimmune 
atrophic gastritis) are the most common causes of 
severe vitamin B12 deficiency worldwide in 
pediatric and adult populations, respectively (4,5). 
Vitamin B12 deficiency may contribute to different 
hematological and neurological diseases including 
reversible megaloblastic anemia as well as 
demyelinating central nervous system disease. 
Though the causation remains unknown, the 
severity of megaloblastic anemia in vitamin B12-
deficient individuals is inversely correlated with 
the extent of neurological dysfunction (4).  

This article was previously presented at 
American College of Physicians Ohio in 2022. 

2. Case Presentation 

Patient is a 67-year-old male who presented to the 
Emergency Department after receiving results 
from follow-up lab work demonstrating severe 
leukopenia. The lab work was subsequent to a 6-
week-course of cefepime for osteomyelitis. His 
medical history was significant for coronary artery 
disease, hypertension, type 2 diabetes mellitus, 
abdominal aortic aneurysm status-post rupture 
and repair, QTc prolongation, peripheral artery 
disease, below-knee-amputation of right lower 
extremity and amputation of the 1st, 3rd, and 4th 
digits on left lower extremity. On presentation, he 
presented with sore throat, shortness of breath, 
cough productive of clear sputum, and headache 
for five days. He denied any sick contact or fever 
and was fully vaccinated against COVID-19. His 
social history was significant for tobacco use of 1 

pack of cigarettes per day for 40 years, without 
smokeless tobacco use or vape use, and alcohol 
consumption on social occasions. On physical 
exam, an obese body habitus was appreciated, and 
his vitals were stable, except for mild sinus 
tachycardia. He was awake and in no acute 
distress. Examination of the throat demonstrated 
oral thrush, coarse breath sounds were 
appreciated on lung auscultation, and his 
abdomen was soft, nondistended and nontender. 
Physical exam of the extremities was consistent 
with past medical history, demonstrating a prior 
below-knee-amputation of the right lower 
extremity, as well as amputation of the 1st, 3rd, 
and 4th digits of the left lower extremity.  

Following the initial workup, his WBC count 
was 2.2 with an Absolute Neutrophil Count of 0 
(Figure 1). Other results included: Procalcitonin 
0.14 (normal <0.5), Sodium 125 (normal 135-145), 
and an elevated D-dimer 392. To further assess the 
isolated and severe neutropenia, the following 
tests were ordered: sputum culture, blood 
cultures, C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), HIV polymerase chain 
reaction (PCR), respiratory pathogens panel (RPP), 
folate level, B12 level, copper level, and peripheral 
blood smear. He was initiated on Fluconazole for 
the oral thrush and was placed on neutropenic 
precautions. Infectious disease and Hematology 
were consulted. The patient’s hyponatremia was 
later found to be hypovolemic in nature and was 
corrected with normal saline. Later that evening, 
the patient underwent and failed a bedside 
swallow evaluation after describing difficulty 
swallowing. 

The next day, the patient was experiencing 
dysphagia with thick, white oral secretions that 
required oral suctioning and had a strong 
productive cough. Due to concerns for underlying 
bone marrow disorder, as evidenced by 
neutropenia with agranulocytosis, a bone marrow 
biopsy was obtained. Other etiologies, including 

 

Day of 
Admission: 

6 
Months 

Prior 
1 2 3 4 5 6 7 8 

Day of 
Discharge 

WBC 6.6 2.2(L) 0.6(L) 0.7(L) 1.2(L) 2.2(L) 10.2 10.8 13.9(H) 12.7(H) 
RBC 3.29(L) 3.81(L) 3.74(L) 3.54(L) 3.3(L) 3.47(L) 3.48(L) 3.53(L) 3.62(L) 3.52(L) 
HBG 10.8(L) 13.0(L) 12.9(L) 11.8(L) 11.0(L) 11.7(L) 11.8(L) 11.9(L) 11.8(L) 11.8(L) 
HCT 32.3(L) 37.6(L) 37.2(L) 35.6(L) 33.4(L) 35.4(L) 36.3(L) 35.6(L) 36.6(L) 35.5(L) 
MCV 98 99 100 101(H) 101(H) 102(H) 104(H) 101(H) 101(H) 101(H) 
PLT 288 -- 245 233 241 269 256 230 224 214 

ANC 3.7 0.0(L) -- 0.0(L) 0.0(L) 1.0(L) 5.8 6.8(H) 8.3(H) 8.0(H) 

Figure 1. Complete Blood Count Trend 
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B12 deficiency and the extended course of 
cephalosporin antibiotics (cefepime) were being 
continuously assessed by the Hematology team. A 
new video swallow study demonstrated severe 
impairment of pharyngeal swallow with gross 
aspiration. Otolaryngology was then consulted for 
the patient’s new onset dysphagia, in the context 
of a prior tracheostomy following a ruptured 
abdominal aortic aneurysm. He also complained of 
breathy and gravelly voice changes which had 
started a couple of days prior to admission. 
Subsequently, laryngoscopy demonstrated acute 
left true vocal cord immobility and right vocal cord 
hypomobility, dysphonia, and dysphagia.  

The patient’s blood culture, sputum culture, 
and RPP had all come back within normal limits. 
Other results yielded elevated inflammatory 
markers (ESR and CRP) and low Vitamin B12 (135). 
For continued investigative purposes, a thyroid-
stimulating hormone (TSH), urinalysis (UA), 
antinuclear antibody (ANA) and fungal blood 
culture were ordered, and the patient was started 
on B12 and folic acid replacement. Due to 
continued neutropenia, Filgrastim was then 
initiated in companion with daily B12 repletion. 
Neurology simultaneously conducted work-up for 
concerns of Myasthenia Gravis after observation of 
acute dysphagia, nasal twang in voice, ptosis, in 
combination with diurnal variation in symptoms; 
however, the Myasthenia Gravis panel was 
negative. Overnight, the patient was noted to be 
febrile (38.3°C). Thus, he was initiated on antibiotic 

therapy with Piperacillin-Tazobactam (renally 
dosed) and Acetaminophen. 

Bone marrow biopsy demonstrated 
hypocellular bone marrow with myeloid 
hyperplasia, likely from B12 deficiency and other 
factors. Filgrastim was stopped and daily B12 
replacement continued. 

On the sixth day of admission, the patient’s 
WBC improved to 10.2 (Figure 2) and his Absolute 
Neutrophil Count reached 5.8 (Figure 3). He was 
able to communicate well and reported improving 
dysphagia and dysphonia. After the neutropenia 
was corrected, overlaying concerns for 
retropharyngeal fluid abscess resolved, all cultures 
remained negative with no growth. Piperacillin-
Tazobactam was discontinued. To ascertain 
etiology of the B12 deficiency, intrinsic factor 
blocking antibodies (negative) and anti-parietal cell 
antibodies (negative) were ordered. At this point, 
flow cytometry analysis of the bone marrow 
biopsy was negative for phenotypic abnormalities, 
increased blasts or monoclonality of granulocytic 
or lymphoid populations which suggested no 
underlying primary bone marrow disorder, but 
consistent with vitamin B12 deficiency as the most 
probable cause of the neutropenia. 

By day 7 of admission, a repeat Video 
Swallow Study demonstrated only mild oral and 
pharyngeal phase dysphagia. The patient’s diet 
was advanced to complete oral intake without 
restrictions. Shortly thereafter, the patient 
medically stabilized and was discharged home with 

Figure 2. White Blood Cell Count: Trend 
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home healthcare and primary diagnoses of 
neutropenia with neutropenic fever, acute severe 
dysphagia, fixated left vocal cord and hypomobile 
right vocal cord. 

3. Discussion 

Vitamin B12 deficiency can be caused by 
inadequate intake or the inability to absorb the 
vitamin (6). Since Vitamin B12 cannot be 
synthesized naturally, it is absorbed through 
various foods and supplements. Eggs and other 
animal-derived products are the primary dietary 
sources of vitamin B12, rather than fruits and 
vegetables (7). 

In humans, vitamin B12 is a required cofactor 
for two biological reactions: methyl cobalamin is 
the cofactor for the cytoplasmic enzyme, 
methionine synthase, and adenosyl cobalamin is 
the cofactor for the mitochondrial enzyme, methyl 
malonyl coenzyme A mutase. Thus, vitamin B12 
deficiency leads to an accumulation of 
homocysteine and methyl malonic acid. Cobalamin 
is an essential component for DNA synthesis, 
hematopoiesis and myelination (4,5,8). The most 
common cause of B12 deficiency is inadequate 
consumption due to dietary restriction or lack of 
access to animal-sourced food (5). B12 stores last 
for several years after restriction of intake or 
malabsorption (4). Serum B12 level is the primary 
method of investigation for vitamin B12 deficiency, 

but an increase in serum levels of methylmalonic 
acid and homocysteine are also indicative (9). 

Vitamin B12 deficiency commonly results in 
megaloblastic anemia and rarely, pancytopenia. 
However, vitamin B12 deficiency may also lead to 
leukopenia and thrombocytopenia in later stages 
(4). This serves as an explanation for this patient’s  

pancytopenia. Common signs indicating B12 
deficiency include oral symptoms, such as glossitis 
and recurrent oral ulcers. In this case, however, 
the patient presented with severe neutropenia, 
macrocytosis, and esophageal candidiasis partly 
also attributed to his neutropenic state and long-
term antibiotic use (5). 

Although most vitamin B12-deficient 
individuals present with only mild hematological 
findings, approximately 10% of patients have life-
threatening conditions, as reported in literature: 
symptomatic pancytopenia, severe anemia 
(hemoglobin level < 6 g/dl), and hemolytic anemia 
(5). In a study including 201 adults with well-
documented B12 deficiency, approximately 10% of 
the patients were found to have life-threatening 
hematological manifestations. Among these 
manifestations were pancytopenia (5%), severe 
anemia (hemoglobin level <6.0 g/dl, 2.5%) and 
hemolytic anemia (1.5%) (10). 

Vitamin B12 deficiency can results in serious 
complications in developing infants as well. Honzik 
et al. describe failure to thrive, hypotonia, 
irritability, lethargy, developmental 

Figure 3. Absolute Neutrophil Count: Trend 
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delay/regression, epilepsy and movement 
disorders to be associated with vitamin B12 
deficiency (11). They also report associations with 
brain atrophy, delayed myelination, 
polyneuropathy, and abnormal evoked responses. 
However, there is a wide spectrum of variation 
between studies. One study consisting of 27 
patients with vitamin B12 deficiency found failure 
to thrive in 63%, hypotonia in 66.7%, refusal to 
wean in 81.3%, and absence of eye contact/social 
retardation in 51.9% (12). This highlights the broad 
spectrum of manifestations of vitamin B12 
deficiency and emphasizes the importance of 
keeping this disorder on the differential diagnosis 
with a variety of clinical presentations. 

Another manifestation of B12 deficiency 
includes neurological changes. B12 is vital for the 
development and myelination of the central 
nervous system, as well as the maintenance of its 
normal function. The most common neurological 
findings are symmetric parathesis due to subacute 
combined degeneration of the dorsal and lateral 
columns of the spinal cord. Cerebellar dysfunction 
and cranial neuropathies other than optic nerve 
involvement have been rarely reported (13). The 
first case of B12 deficiency-associated vocal cord 
palsy was documented in 2011 (14). This patient 
presented with acute onset vocal cord palsy in the 
setting of mild megaloblastic anemia. It is difficult 
to establish definitive diagnosis in any case but, 
given the patient’s presentation in the setting of 
abnormal key lab values and clinical 
manifestations, a diagnosis of vitamin B12 
deficiency-associated vocal cord palsy can be 
made. 

Long-lasting neurological consequences due 
to vitamin B12 deficiency have been documented 
even after sufficient supplementation. One case 
involving a 14-month-old with vitamin B12 
deficiency complications continued experiencing 
cognitive and language developmental delay at 
two years of age despite resolution of cerebral 
atrophy after 10 weeks of supplementation (15). 
Another four-month-old patient with acute 
encephalopathy and seizures from vitamin B12 
deficiency sustained moderate mental 
developmental disability at seven years of age 
(16). Conversely, other studies found B12 
supplementation to result in significant 
improvement in both physical growth and 
neurological complications. One study including 27 
infants demonstrated clinical and hematological 
improvements in all infants after supplementation 
(12). Furthermore, a review of five patient cases 
found normalization of neurological outcomes by 

13 months to seven years of age (17). In adults, 
there can also be longstanding neurologic 
symptoms due to B12 deficiency including 
paresthesia, sensory loss, ataxia, dementia, and 
psychiatric disorders (13). 

Imaging modalities, like MRI, may be helpful 
in evaluating neurological manifestations of B12 
deficiency, as demyelination has been reported to 
be associated with vitamin B12 deficiency (18). 
Accumulated homocysteine levels result in 
endothelial dysfunction and neuronal damage 
because of increased mitochondrial dysfunction 
and apoptotic cell death (19). After starting 
vitamin B12 supplementation, there seems to be 
some variability regarding the resolution of MRI 
findings. Some studies report complete resolution 
of structural anomalies on MRI after 10 weeks of 
treatment (15). However, at seven-month follow-
up of three infants, structural abnormalities 
remained present on computerized tomography, 
as well as abnormal electroencephalograms (20).  

4. Conclusion 

B12 deficiency may manifest in a variety of patient 
presentations. Clinicians should be aware of 
diverse hematological and neurological 
presentations secondary to B12 deficiency 
including neutropenia and dysphagia. Though 
more rare, vocal cord paralysis, as in this case, may 
also indicate B12 deficiency if in conjunction with 
abnormal lab values. Another interesting feature 
of this case is the combination of vitamin B12 
deficiency and cefepime use, both known isolated 
causes of neutropenia, occurring together. This 
case highlights the broad spectrum of 
manifestations of vitamin B12 deficiency and 
emphasizes the importance of keeping this 
disorder on the differential diagnosis with a variety 
of clinical presentations. 

Acknowledgements 

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 



The University of Toledo Translation Journal of Medical Sciences 

UTJMS 2026 July 26, V16(N2):e1-e10 doi: 10.46570/utjms-2026-632 

10.46570/utjms-2026-632 ©2026 UTJMS  

authors have declared that there are no other 
relationships or activities that could appear to 
have influenced the submitted work. 

References 

1. Belen B, Hismi BO, Kocak U: Case Report: 
Severe vitamin B12 deficiency with 
pancytopenia, hepatosplenomegaly and 
leukoerythroblastosis in two Syrian refugee 
infants: a challenge to differentiate from acute 
leukaemia. BMJ Case Rep (Internet). 2014, 
5:2022. 10.1136/bcr-2014-203742  

2. Yenicesu I: Pancytopenia due to vitamin B12 
deficiency in a breast-fed infant. Pediatr 
Hematol Oncol (Internet). 20082022, 7:365-7. 
10.1080/08880010802016789  

3. Citak FE, Citak EC: Severe vitamin B12 
deficiency in a breast fed infant with 
pancytopenia . J Trop Pediatr (Internet. 
20112022, 7:69-70. 10.1093/tropej/fmp039  

4. Stabler SP: Clinical practice. Vitamin B12 
deficiency. N Engl J Med (Internet. 2013, 
10:149-60. 10.1056/NEJMcp1113996  

5. Allen LH: How common is vitamin B-12 
deficiency? Am J Clin Nutr (Internet. 
200912022, 7:89. 10.3945/ajcn.2008.26947A  

6. Robert Oh, David L Brown: Vitamin B12 
deficiency. American Academy of Family 
Physicians. 2003 Mar 1;67(5):979-86.  

7. Atasi Bhattacharjee, Arpith Easo Samuel: 
Vitamin B12 Deficiency in a Patient Presenting 
with Dyspnea: A Case Report. Advanced 
Journal of Emergency Medicine. 2019, 
10.22114/AJEM.v0i0.103  

8. Ho CH, Thomas M, McGuire E, Yano S: 2-year-
old girl with pancytopenia due to vitamin B12 
(cobalamin) deficiency. Journal of Paediatrics 
and Child Health. 2014, 2:926-8. 
10.1111/jpc.12619  

9. Lindenbaum J, Savage DG, Stabler SP, Allen 
RH: Diagnosis of cobalamin deficiency: II. 
Relative sensitivities of serum cobalamin, 
methylmalonic acid, and total homocysteine 
concentrations. Am J Hematol (Internet. 
19902022, 8:99-107. 10.1002/ajh.2830340205  

10. Andrès E, Affenberger S, Zimmer J, et al.: 
Current hematological findings in cobalamin 
deficiency. A study of 201 consecutive 
patients with documented cobalamin 
deficiency. Clin Lab Haematol (Internet. 
20062022, 7:50-6. 10.1111/j.1365-
2257.2006.00755.x  

11. Honzik T, Adamovicova M, Smolka V, Magner 
M, Hruba E, Zeman J: Clinical presentation and 

metabolic consequences in 40 breastfed 
infants with nutritional vitamin B12 deficiency 
- What have we learned?. Eur J Paediatr 
Neurol. 2010, 14:488-95. 
10.1016/j.ejpn.2009.12.003  

12. Zengin E, Sarper N, Çaki Kiliç S: Clinical 
manifestations of infants with nutritional 
vitamin B deficiency due to maternal dietary 
deficiency. Acta Paediatr (Internet. 20092022, 
9:98-102. 10.1111/j.1651- 2227.2008.01059.x  

13. Egger NG, Anderson KE, Lindenbaum J, et al.: 
Neuropsychiatric disorders caused by 
cobalamin deficiency in the absence of anemia 
or macrocytosis. N Engl J Med (Internet. 
19882022, 19:180-2. 
10.1056/NEJM198806303182604  

14. Green R, Kara N, Cocks H: Vitamin B12 
deficiency: an unusual cause of vocal fold 
palsy . J Laryngol Otol (Internet. 20112022, 
19:1309-11. 10.1017/S0022215111001824  

15. Von Schenck U, Bender-Götze C, Koletzko B: 
Persistence of neurological damage induced 
by dietary vitamin B-12 deficiency in infancy. 
Arch Dis Child (Internet. 19972022, 9:137-9. 
10.1136/adc.77.2.137  

16. Korenke GC, Hunneman DH, Eber S, Hanefeld 
F: Severe encephalopathy with epilepsy in an 
infant caused by subclinical maternal 
pernicious anaemia: case report and review of 
the literature. Eur J Pediatr (Internet. 
20042022, 163:196-201. 10.1007/s00431-004-
1402-4  

17. Chalouhi C, Faesch S, Anthoine-Milhomme 
MC, Fulla Y, Dulac O, Chéron G: Neurological 
consequences of 5 of 6 vitamin B12 deficiency 
and its treatment. Pediatr Emerg Care 
(Internet. 20082022, 9:538-41. 
10.1097/PEC.0b013e318180ff32 

18. Dror DK, Allen LH: Effect of vitamin B12 
deficiency on neurodevelopment in infants: 
current knowledge and possible mechanisms. 
Nutr Rev (Internet. 20082022, 9:250-5. 
10.1111/j.1753-4887.2008.00031.x  

19. Kamei M, Ito Y, Ando N, et al.: Brain atrophy 
caused by vitamin B12-deficient anemia in an 
infant . J Pediatr Hematol Oncol. 2011, 33:556-
8.  

20. Doyle JJ, Langevin AM, Zipursky A: Nutritional 
vitamin B12 deficiency in infancy: three case 
reports and a review of the literature. Pediatr 
Hematol Oncol (Internet). 198912022, 9:161-
72. 10.3109/08880018909034282  


