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To the editor.  

Since the onset of the COVID-19 pandemic in 2019, 
the virus has been associated with a wide range of 
complications, both acute and chronic. Among the 
myriad of manifestations, autoimmune disorders have 
been frequently observed, with autoimmune hemolytic 
anemia (AIHA) emerging as a recognized 
complication.1,2 Cold agglutinin syndrome (CAS), a 
subset of AIHA, is a relatively rare comorbidity 
associated with SARS-CoV-2 infection.3,4 Here, we 
present an uncommon case of COVID-19-associated 
CAS and hemophagocytosis in a patient with 
monoclonal gammopathy of undetermined significance 
(MGUS), shedding light on the intricate interplay 
between these conditions. 

A 78-year-old male with a history of brain infarction 
was admitted with a 3-day history of fever and 
progressively worsening dyspnea. Laboratory tests 
revealed hemoglobin levels of 8.7 g/dL (reference, 
13.0–17.5 g/dL), red blood cell (RBC) count of 
1.75×1012/L (reference, 4.3–5.8×1012/L), reticulocyte 
percentage of 4.32% (reference, 0.5%–1.5%), white 
blood cell count of 10.37×109/L (reference, 3.5–
9.5×109/L), and platelets of 227×109/L (reference, 85–
303×109/L). Liver function tests showed elevated total 
bilirubin of 46.6 μmol/L (reference, 0–23 μmol/L), 
indirect bilirubin of 32.4 μmol/L (reference, 5–18 
μmol/L), and lactate dehydrogenase of 413 U/L 
(reference, 120–250 U/L). A direct antiglobulin test and 
cold-reactive autoantibody were positive. This antibody 
did not react at physiological temperature but reacted 
with patient and donor RBCs at cold temperatures. 
Peripheral smear revealed RBC agglutination (Figure 
1A). A saliva-based reverse-transcription polymerase 
chain reaction test confirmed the presence of SARS-
CoV-2 infection with a viral load of 624 copies. 
Additional COVID-19-related markers, including 
ferritin (1928 ng/mL), D-dimer (9.83 mg/L), C-reactive 
protein (127.4 mg/L), and interleukin-6 (167.78 pg/mL), 

were all elevated, highlighting the systemic 
inflammatory response associated with COVID-19 
infection.  

Further investigation into the patient's anemia 
revealed a bone marrow smear showing 
hemophagocytosis, a phenomenon wherein activated 
macrophages engulf blood cells, a feature often seen in 
severe inflammatory or infectious conditions (Figure 
1B). There was no plasma cell or lymphoplasmacytic 
cell infiltration, ruling out multiple myeloma or other 
plasma cell disorders. Serum immunofixation 
electrophoresis identified an IgG-λ monoclonal band, 
indicative of an underlying monoclonal gammopathy 
(Figures 1C-D). Importantly, the workup for other 
common causes of hemolytic anemia, including tests for 
antinuclear antibody, rheumatoid factor, Mycoplasma 
pneumoniae, Epstein–Barr virus, parvovirus, human 
immunodeficiency virus, and acute hepatitis, was 
negative. Furthermore, abdominal and pelvic computed 
tomography scans did not reveal any signs of 
lymphadenopathy or solid tumors. As a result, 
glucocorticoids were administered. Unfortunately, his 
course was complicated by hypoxic respiratory failure 
and refractory septic shock, and the patient died after his 
family was elected for comfort-oriented care. 

Cold agglutinins are autoantibodies that target RBC 
antigens, causing hemolysis at temperatures lower than 
normal body temperature through complement fixation. 
Their production can be triggered by infections, leading 
to secondary CAS. This syndrome is commonly 
associated with Mycoplasma pneumoniae infections, as 
well as various viral infections.5 In COVID-19 patients, 
the mechanism of CAS may be related to the formation 
of autoantibodies induced by viral infection, which bind 
to red blood cells at low temperatures, resulting in 
hemolysis.6 In this case, the patient presented with not 
only CAS but also hemophagocytosis, and MGUS, 
which could be pre-existing.  

Several theories have been proposed regarding the 



 
  www.mjhid.org Mediterr J Hematol Infect Dis 2025; 17; e2025024                                                         Pag. 2 / 3 

 
 
 

 
 

Figure 1. A: A peripheral blood smear revealed red blood cell agglutination. B: A bone marrow smear revealed the presence of 
hemophagocytosis. C-D: Serum immunofixation electrophoresis identified an IgG-λ monoclonal band. 

 
link between autoimmune diseases and COVID-19. One 
hypothesis is that SARS-CoV-2 may induce 
autoimmunity by mimicking self-antigens, thereby 
disrupting immune tolerance.7 Additionally, COVID-19 
may amplify the production of pre-existing cold 
agglutinins and autoantibodies against red blood cells.8 
Viruses, in general, are closely linked to the 
development of hemophagocytic lymphohistiocytosis, 
often acting as infectious triggers. A key mechanism in 
the pathogenesis of immune-mediated conditions 
triggered by viral infections is the loss of tolerance to 
self-antigens. Studies in COVID-19 patients suggest that 
monocytes and macrophages play a critical role in the 
progression of the virus.9 MGUS is associated with an 
immune dysfunction similar to that of multiple 
myeloma, including significant defects in both humoral 
and cellular immunity.10 As a result, individuals with 
MGUS are at an increased risk for infections, including 
viral infections.11 While MGUS has been linked to 
increased susceptibility to infections, its impact on 
COVID-19 severity remains inconclusive. Although 
some have speculated that MGUS might influence the 
risk of SARS-CoV-2 infection and the severity of 
COVID-19,12 large population-based cohort studies and 
case series have not found a significant association 
between MGUS and either susceptibility to SARS-CoV-
2 or the severity of COVID-19.13,14 

Diagnosing CAS and AIHA COVID-19-related 
requires a comprehensive approach.15 In this case, the 
patient exhibited significant erythrocyte agglutination 
and bone marrow hemophagocytosis, indicating severe 
immune-mediated hemolysis and inflammation. 
Additionally, inflammatory markers commonly 
elevated in COVID-19, such as ferritin, D-dimer, and 
interleukin-6, were markedly increased, further 
supporting the diagnosis of immune activation.9 Clinical 
management of such complex cases involves a multi-
faceted approach, addressing both the COVID-19 
infection and autoimmune hemolysis while monitoring 
for potential complications related to MGUS. Both 
hemolytic anemia with CAS or CAD may benefit from 
complement inhibitors that are also under study for 
COVID-19 disease.3 Treatment wth prednison is actve 
in CAD related AIHA, for CAS specifically, targeted 
therapies such as rituximab or the complement inhibitor 
pegcetacoplan may be required.16 

In conclusion, we report a rare case of COVID-19-
associated cold agglutinin syndrome and 
hemophagocytosis in a patient with MGUS. This case 
emphasizes the importance of considering autoimmune 
and hematologic complications in COVID-19 patients, 
particularly those with pre-existing immune 
dysfunction. 
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